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®OPMYBAHHA AKOCTI XJIIBA INIIEHUYHOI'O 3 TOBABJIAHHAM
IHIOPE 'APBY30BOI'O

B. B. JIFOBUY, ookmop cinbcbk020cno0apcoKux HayKk

B. B. HOBIKOB, xanouoam mexniunux Hayx

B. B. KEJIE3HA, xanouoam cinecokococnooapcbKux HayK
YMaHCbKHM HAIIOHAJILHUN YHIBEPCUTET

Bcmanoeneno  ghizuxo-ximiuni ma cemcopHi NOKA3HUKU sAKOCMI X1iba 3
0obasnanuam niope eapoysa. CeHcopHi NOKA3HUKU AKOCMI X1i0a He 3MIHI08AIUCD B0
Kitbkocmi niope eapbysa. 3anax, cmak, nopu 3a KpYNHICMIO 1 DPIGHOMIPHICIIO
gionosioae Hausuwjomy pisHio oyinku — 9 o6ana. Enacmuunicme i xoHcucmeHnyis
M aKkywa oyna na pieni 7 6ana. Ilosepxns cxopunku eionosioana 3 bana, ensauyesa
nosepxus — 3 oana. Ilpu yvomy 3minroeascs koaip ckopuuku i m’axywa. Kpim yvoeo,
3a 0obasnanusa niope 2apoysa xinbkicmio 20—60 % 3 ’sa61516¢5 coN00KUL cMak M AKYUA.
V' mexnonocii xniba, 3a noxashuxamu o06’emy Xaiba ma o020 Macu, HeoOXIOHO
oooasnamu 25-30 % nwope. 3acmocysanus maxoi Kinbkocmi niope eapoysa 3abe3neuye
ompumanns xniba 3 06’emom 346-348 cm®100 2 6opowna. 3anax i cmax xniba 3a
makoi peyenmypu eucoxuti — 9 6anis.

Knwuoei cnosa: niwope eapbysa, xnib, ¢hizuxo-ximiuHi NOKA3HUKU, CEHCOPHI
HOKA3HUKU.

Beryn. ¥V xapuoBomy pamioHi JIOJUHM TOBUHHI OyTH YCI CKJIAIOBl IS
HOPMaJIbHOTO (D)YHKILIOHYBaHHA opranizmy [1]. JediuuT ByriaeBoaiB y xapuyBaHHI
HWKYMA TOPIBHAHO 3 BITaMIHAMHM 1 XapyOBHMMH BOJIOKHaMH [2]. AKTyaJbHUM
3aBIaHHSM CYYacCHOTO PO3BUTKY € BJIOCKOHAJICHHS TEXHOJIOTi BHUPOOHUIITBA 3
MaKCUMaJIbHUM BHKOPUCTAaHHSIM pecypciB MicuieBoro piBHSA. [apOy3 — mkepemno
BiTaMiHIB 1  Xap4yOBUX  BOJIOKOH.  XapaKTEpHU3Y€TbCS  HU3bKOBUTPATHOIO
arpoTEXHOJIOTIEI0 1 HU3bKOIO CO01BapTICTIO MpoAyKIlii. [[poTe He BXOAUTD y IPOIYKTH
III0JICHHOTO CITOKHBAHHS 3aBIISAKU crierudiaHoMy 3amaxy 1 cmaky [3]. JJoBeneHo, 1o
n00aBIsHHS CBIXKOI M’AKOTI abo HamiBpaOpukaTiB y OOpOIIHSHI BUPOOU CIpHSE
3HIDKCHHIO BUPAXKCHHSI CEHCOPHHUX BIACTUBOCTEH rapOysa [4]. 3 MeTo 3HMKEHHS
nedinuTy BiTaMiHIB HEOOXiTHO 30aradyBaTd TMPOIYKTH MIOJICHHOTO pPaIlioOHy
BXKUBaHHSI TI00ABISTHHSAM (DYHKIIIOHAILHUX T00aBOK [5].

Xm0 BiTHOCUTBCS IO TPOIYKTIB 31 CTAaOUTBHUM TOMMHUTOM cepell 0araThox
BEpPCTB HaceleHHs y cBiTi. Tak, oOcsAr puHKy xii0a Ta xy11000yJ04HUX BUPOOIB Y
kpainax €C y 2018 p. ctanoBuB 19,6 miH. T [6]. B Garathox kpaiHax 1ei MOKa3HUK
3aiiMae 3Ha4YHY 4acTKy Ha puHKY [7]. IIpu iboMy xJ110 — ByIJIEBOIOBMICHUM MPOYKT.
CnoxuBannsg 1001 xiyiba maibke HaIoOJOBHHY 3aJ0BOJIbHSE TOTpeOy OpraHizmy
JIOJIMHY BYTJICBOJAMU, Ha TPETHUHY — O1JIKaMH, Ha MOJIOBUHY — BITaMiHIB Tpymnu B.
Xn16 Ha 30 % 3amoBoJibHsE TOTpeOy opraHizmy B eHeprii [8]. Bupobu 3 G6opoiina
BUIIIOTO COPTY MAIOTh BUCOKY EHEPTeTUYHY €EMHICTh 1 HU3bKY O10JIOT1YHY IIHHICTS. Le
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3YMOBJIGHO THM, II0 OOPOIIHO BHIOTO COPTY IiJ Yac pO3MeEIy BTpadae IMOHAJ
MOJIOBUHU O10JIOT1YHO aKTUBHHX CNONYK [9]. ABTOpHM poOoTu [10] Bia3HA4aOTh, 110
3HAYHE CIIOKUBAHHS XJ110a Cripusie HAAMIPHOMY HaJXOKEHHIO BYTJeBOiB. Lle moxe
IIPOBOKYBATH PO3BUTOK IIUJIOT HU3KHA 3aXBOpPIOBaHb. Tomy 30aradeHHs ximiba
BiTaMiHAMH 1 XapYOBUMH BOJIOKHAMH € BaXXJIMBUM COI[iaIbHO-CKOHOMIYHUM
3aBJAHHSM.

I"apOy3 mictuts 2,4 + 0,10 % 1ykpis, 0,26 + 0,09 Bitaminy C, 0,50 + 0,08 % Ha
cupy macy kapotunoimiB. [11]. Kpim nporo, kapotun rapOy3a Mae aHTHUOKCHJIAHTHI
BJIACTUBOCTI, 3/IaTHI HEWUTpai3yBaTH BUIbHI paJUKaId 1 3amo0iraTd pPO3BUTKY
3noskicHux myxauH [12]. Tomy moGaBIsSHHS HPOAYKTIB mepepoOieHHs rapoOysa
crpusITUME 30araueHHI0 KOPUCHUMH CKJIQJI0BUMH XJ110a.

HaykoBi gocnipkeHHs 1010 3aCTOCYBaHHS rapOy30BMiCHUX HamiBpaOpuKaTiB
(mope TapOy30Be) BaXKIIUBI [T XJIT100TIEKapChKOTO BUPOOHHIITBA. Pe3ynbraT Takmx
JOCIIPKEHb HEOOX1JHI MPAKTHIl, OCKUJIBKH JO3BOJIMTH €(PEKTUBHO 3aCTOCOBYBATH
nacty rapOy3oBy B TexHousorii xmiiba. KpiM 1p0oro, 3acTocyBaHHs MHiope rapoysa
cupusTUME 30aradyeHHIo XJ1i0a BiTaMiHaMU 1 XapuOBUMU BOJIOKHAMM, PO3IIUPUTH HOTO
acoptuMeHT. OTKe, MIABUILEHHSA $KOCTI XJi0a 3 BHUKOPUCTAHHAM HATypaJlbHOI
CUPOBHHU BHCOKOI O10JIOT1YHOI IIHHOCTI € aKTyaJlbHUM 3aBJaHHsM. Tomy
3aCTOCYBaHHA Miope rapOy3a € JOLUIBHOI CKIATOBOIO MJIsi PO3POOKH pEelenTypH
xJti0a.

AHaNi3 JiTepaTypHUX JaHUX Ta INMOCTAHOBKA MpobJemu. ["apOy30BMiCcHI
HamiBpaOpUKaTH IIMPOKO 3aCTOCOBYIOTHCA B TEXHOJOTII MPOAYKTIB OOPOIIHSIHUX
BupoOiB [13]. 3a3Buuait mepeBary HanatoTh  MII0JI00BOYCBOMY oopomny. Lle
3YMOBJICHO JICTIIMM 30€piranfsM i 3aCTOCYBAHHAM y penenTypi BHUPOOIB TaKOTo
npoaykty [14]. [Ipore BuTpatM Ha CymiiHHS rapOy3a 3HAYHO BWIII MOPIBHSHO 3
BUPOOHULITBOM Miope rapoysa [15]. Lle 3yMOoBI€HO BUCOKMM BMICTOM BOJIH Y M’ SIKOTI
rapoy3a — 85-90 %, sxy HeoOximHO Bumanatu [16]. HeoOxigHO Bim3HAYMTH, IO
HE3JICKHO B1Jl BUAY MPOAYKTY IepepoOiieHHs rapOy3a, 3a0e3neuyeThcsi 30aradyeHHs
TOTOBOTO BHpOOY 0ioJIOTiYHO akTHBHUMHU pedoBuHamu [17]. Ilpu 1mpomy 3HAYHO
3MIHIOIOTHCS KyJIIHApHI MOKa3HUKH SIKOCT1 OOPOIIHSHUX BUPOOIB.

Y nocmimxkenni [18] BcranoBieHo, mo no6asnsHHsA 10 % mrope rapOysa B
penenTtypy xjida JTOCTOBIPHO 301IbIITYBAJIO B HHOMY BMICT [-KapOTHHY, TIaMiHY,
puboduaBiHy, HIallMHY Ta acCKOPOIHOBOI KHCIIOTH. 30UIBIIYBAaBCS TaKOX BMICT
MiHEpaJIbHUX eJIeMEHTIB. [IpoTe B TOCHIIKEHHAX HE BUBYATIOCHh MTUTAHHS (POPMYBaHHS
CEHCOPHUX BIIACTUBOCTEH xiiba 3 mactoro rapOy30Boio. Kpim 1p0r0, HEOOXiTHO
BIJI3HAYUTH, IO TSI MIKPOCKJIAIOBUX HE BU3HAUCHO BEIMYUHH IHTETPAIBHOTO CKOPY.

3amina 20 % OopoIHa MIIEHHYHOTO MACTOI0 TapOy3a CIPHUSIO TMOKPAIICHHIO
Kopopy reunBa [19]. Tak, 3a Takoi KiIbKOCTI MIOPE OIliIHKA KOJIHOPY IMeUNBa 3pOCTalia
Bix 5,8 mo 7,7 6ama. 3a ymoBu 3aminu 30—40 % OopoirHa MIIIEHUYHOTO ITaCTOIO
rapOy30BOI0 1Ieil MOKa3HHK CTAaHOBUB Ha piBHI 7,1-7,4 6ama. B meuusi 3pocrana
KUIBKICTh 010J10T1YHO aKTUBHUX pedyoBUH. [IpoTe nociikeHa KibKICTh Mope rapoysa
CTOCY€EThCS TleurBa. TEeXHOJIOT1sl BUTOTOBJICHHS MOTO BIIPI3HAETHCA BiJl BUPOOHUIITBA
xJti0a.

VY po6orti [20] mocniaKyBaaoCch MATaHHS BIUIMBY €KCTPAKTIB JICSIKUX OBOYIB 1
GpyKTIB Ha PEOJOTIYHI BIIACTUBOCTI TicTa 1 xjiiba mmeHu4Horo. JloBemeHo, 110
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3aCTOCYBaHHS E€KCTPAKTIB JIOCTOBIPHO MIABUIIY€E O10J0rYHY LIHHICTH xmi0a. Ilpu
poMy 00’eM XJi0a TakoX 3MIHIOEThCS. J[00aBIsSHHS €KCTpakTy rapOy3a, mepiio 1
KarmycTu 30uIbIIyBasio 00’eM xiiba. 3a 0OaBISIHHS €KCTPaKTy I'paHara 1 KalyCcTu
NypIYypHOI 1Iei MOKa3HUK 3MEeHIyBaBcs. [IpoTe pe3ynbrati HOCHIIKEHb HE MOKHA
3aCTOCYBaTH, OCKUIBKM BJIACTUBOCTI €KCTPAKTy BIAPIZHAIOTHCS Bl Miope rapoysa.
Kpim 1iporo, y A0CHiPKEHHSIX HE BUBUAIM PI3HOI KIJIBKOCTI €KCTPAKTY Ha PEOJIOT1UHI
BJIaCTUBOCT1 Xyiba. Bucoka OiojoriyHa Ta Xap4yoBa IIHHICTH TapOy3a 1 HacCIHHS
M1ITBEP/KEHO B JOCTIKEHHAX 1HITUX BUeHUX [21].

HeoOxigHo BiA3HAUUTH, IO HE 3aBXJIU CEHCOPHI IOKa3HWKW BHPOOIB 3
rapOy30BMICHIMH TIPOJyKTaMU CTPUSE TMOTIMIIECHHIO (i3UKO-XIMIYHUX MMOKA3HUKIB.
Tak, y mpami [22] BctanoBiaeHo, mo 3amiHa 10-40 % OopomHa NIIEHUIHOTO
OopormrHOM rapOy3a JIOCTOBIpHO 3MeHImyBasio o00’em xmiba. Ilpu 1mpomy
OpraHojienTUYHA OIliHKa XxJiba 3  J100aBisHHSIM  OopomrHa  TapOy30BOro
noripiryBanack. Tak, y BapianTi 0e3 60opoliiHa rapOy30BOro 3arajibHa KyJiHapH1 SKICTh
cTaHoBmwia 7,6 6ama, a mpu 3amidi OopomHa mmerndyHoro — 4,8-5,9 Gana.
3a3HavyaeThCs, M0 ONTUMAJIBLHUM € 3aMmiHa OopomiHa nmeHudHoro 20 % OGopourHoM
rapOy3oBuM. [IpoTe pe3ynbTaTu cTaTTi HE MOKHA 3aCTOCYBATH JI0 MIOpE TapOy3a, ToMy
10 BIAPI3HIETHCS 32 BIACTUBOCTAMHM BiJl OOpolHa rapOy30BOro.

ExcniepuMeHTansHUMU TOCTIKEHHSIME [23] MIATBEPAXKEHO, 10 3aCTOCYBaHHS
OopoITHa MIIIEHUYHOTo 1 O0pOIIIHa 3 HaciHHA rapOy3a y criBBigHOIIEHHI 2 @ 2, 1,5 2,
1:211:1 mocToBipHO HE BIUIMBAJIO Ha KyJiHApPHY SKICTh reunBa. [Ipu npoMmy 3a
criBBiHOMIEHHS 2 © 1 11 MOKa3HUK TOCTOBIPHO 3HIKYBaBcs. [IpoTe pe3ynbratu 1ux
JOCIIKEHb HE MOYKHA 3aCTOCYBATH IS XJ110a, TOMY 1110 BOHH CTOCYIOTHCSI TEXHOJIOT11
neunBa. KpiMm 1150T0, TEXHOJIOTIUHI BIACTHBOCTI OOPOIITHA 3 HACIHHS TapOy3a 3HAYHO
BiJIPI3HAIOTKLCS BiJl IIOpe TapOy3a.

OTxe, 3a3BUYail HAYKOB1 JTOCIIPKEHHS CTOCYIOTHCS 3aCTOCYBAaHHS OOpOIITHA 3
HaciHHA a0o M’skoTi rapOysa. Ilpore He3amexHO BiA BHAy TapOy30BMICHOIO
HaniBpaOpuKaTy B KIHIIEBOMY pe€3yJIbTaTl TOTOBUM MPOAYKT MA€ BHUILY O10JIOTTYHY
IiHHICTh. Cxemu nociigy poOiT, HaBeaeHux Buile [19-22], He 3aBXIU MICTATH
MIHIMaJbHUN 1 MAaKCUMAaILHUI BIUTUB JIOCIIIKEHOT0 YHHHHUKA. e He 1ae MOKITMBOCTI
BCTAHOBUTH ONTUMAJbHY KUIBKICTh rapOy30BMICHOTO HariBhaOpuKaTy B OTOBOMY
BUpoOi. HemocTaTHbO BCTAaHOBJIEHO BIUIMB PI3HOI KITBKOCTI MIOpe rapOys3a Ha
OpTraHOJICTITUYHI MOKa3HUKU SIKOCTI TOTOBOTO BHpoOy. KpiMm 1boro, He BUBYAIOCH
NMUTAHHS PIBHS 3aMaxy Ta cMaky rapOy3a B MpoayKTiB. Tomy moTpedye mpoBeaeHHS
JOJTATKOBHUX JOCII/DKEHh TEXHOJIOTIT 30araueHHs xii0a mactoro rapOysa. Takum
YUHOM JIOIUTBHAM € pO3poOJIeHHS perenTypu 30aradeHHs x1i06a macTtor rapoy30Boro,
mo O0a3yeTbCs Ha TMPUHIUIAX OTPUMAHHS TOTOBOTO TMPOAYKTY 13 BUCOKHMU
OpPraHOJISITUIHUMHU TTOKA3HIUKAMU.

MeTo10 J0CHKEHHST € po3poOka penentypu xiiba 30aradeHHsSIM MHOPE
rapOy3a. 3acTocyBaHHs MOpe rapOy3a po3MIUPIOBATUME ACOPTUMEHT XJI1OHUX BUPOOIB
3a paxXyHOK BUPOOHHUIITBA IPOYKTIB MiIBUIICHOT 010JI0TTYHOT LIIHHOCTI.

Jlsist tocsirHeHHsT METH OyJ10 MOCTaBJIEHO TaKi 3aB/IaHHS:

— BU3HAYUTH (PI3MKO-XIMIYHI MMOKA3HUKHU SIKOCTI XJ1i0a 3 JOOABISHHSAM IIOPE
rapOy3a;

— BCTAaHOBUTH CEHCOPHI BJIACTHBOCTI XJ1i0a 3 macToro rapoy30BoIo;
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— BU3HAYUTH MOKA3HUKY y3arajibHeHO1 QyHKIIT 0akaHOCTI1 3a JOOABISTHHS MIOPE
rapOy3a.

Metoauka gociaimxkenb. OO0’ekToM  JOCHIIKEHHsS Oyjna  TEXHOJOTis
BUpOOHHUIITBA XJ110a. ['0J10BHA TrinoTe3a JociiKeHb 0a3yBaliach Ha 3MiHI PEOJIOTTYHUX
BJIACTUBOCTEH XJ1i0a Ta HOT0 CEHCOPHUX BIIACTUBOCTEN Y PE3yNIbTaTi J01aBaHHA Pi3HOT
KUIBKOCTI TIope rapOy3a. ['0J10BHI MpUmyIieHHs] poOOTH CTOCYBAIMCh 3MiH BHACIIIOK
JOJIaBaHHS PI3HOT KUIBKOCTI Mrope rapOysa. lle moTeHIiiHO MOTIJIO BIUIMBAaTH Ha
(b13UKO-XIMIUHI Ta OPraHOJICNTHUYHI IOKAa3HWKH TOTOBOTO NPOIYyKTYy. Bumaramno
YTOYHEHHSI TMPUMNYIIEHHS II0J0 CEHCOPHUX BJIACTHUBOCTEH Ta BUIJISIY TOTOBOIO
MPOIYKTY 3aJIEKHO BiJ] KIJTBKOCTI TMIOpEe TapOy3a sk BaXIUBUN (DAKTOP MOJATBIION
fioro peamizaiii.

CupoBuHa. 151 1ociiKeHHs] BUKOPUCTAHO OOPOIIHO MIIIEHUYHE BULIIOTO COPTY
(BmicT kieiikoBuam — 28,5 %, iHmekc aedopmamii kieiikoBuanm — 92 ox. BJIK
(BumiproBau aedopMarii KIEWKOBUHM). BukopuctoByBamu rap0y3 BEIMKOIUTIIHUN
(Cucurbita maxima Duch.) copr Atrnantuunuiéi rtirant (Ykpaina). TexHoioris
BUPOOHHUIITBA MMIOpe rapOy3a BKIIIOYAIa OYUIICHHS M’ SIKOT1 Bl IIKIPKH 1 BapIHHA 10
YTBOPEHHs OfHOpiaHOi Macu. Ilicis mporo macty po3dacoByBamu y OaHKH 1
crepuiizyBaiu B aBTokiiasi 3a t = 100 + 2 °C ynpognos:x 40 xB. [lepen 3acTrocyBaHHAM
nacTy noApiOHIOBaIN y OJICHAEPI 10 OJTHOPITHOT MAaCH.

JlocmipkeHHST 31MCHIOBAIM Yy J1a0OpaTOPHUX YMOBaxX Kadeapu XapdoBUX
TEXHOJIOT1 YMaHCBKOr0 HaIlloHaJIbHOTO yHiBepcutety (Ykpaina). Ticto mns xmiba
TOTYBaJIU 3a PEIENTYypoIo, sika BKIIt0Yaaa 0OpOITHO mieHndHe Bumoro copty 100 T,
cinb KyxoHHa 1,5 r. Boay Ta macty rapOy30By 100aBIISIIN BIMOBIAHO 10 PELENTYpU

(puc. 1).

0 155 157 159 161 163 165 167 169 171 173 175 177 179
150 T B
100
: 1 1 1 1 1 1 i
0

Maca mactu, %

Maca Boqu ™ Maca 6opomHa ® Maca Ticta

Puc. 1. IIponopuii 0CHOBHMX KOMIIOHEHTIB TiCTa, 30ara4yeHoro nacro
rap0y3oBoo

Crniouatky 100aBIsUIH Y TICTOMICHIIBHY MallTiHy OOpPOIIHO MIICHUYHE, APIXKIKI,
noTiM macty rapOy3oBy i ciib. Temnepatypa npoaykri 28—30 °C. 3amiryBaiu TiCTO
110 OJJHOP1/1HO1 KoHcucTeHlii. TpuBanicts OpoainHs 60 xB. Temnepatypa OpoaiHHS y
tepmoctari 28 °C. Ilicis uporo ticto o0poOsiiy, GopMyBain, yMillyBajau GopMu y
tepMmocTar (Temreparypa 28—32 °C). Ilicns Toro sk BUpiO MiIMIIOB, BUMIKAIN Y TIeUl
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(remnieparypa 200—-220 °C) Bopogosxk 15-20 xB. Ilepen BumikaHHsAM 1 HaNPHUKIHII
MOBEPXHIO XJ110a 3BOJIOKYBAJIH BOJIOIO.

BpaxoByrouu, 1110 HAaJJIMIIKOBA BOJIOra TiCTa € HEOaKaHUM SBUILEM, MiJ Yac
BUKOHAHHSI €KCIIEPUMEHTY, BAKOPUCTAHO CIPOLIEHY TEXHOJIOT1H0 BUPOOHUIITBA XJI10a.
30arayeHHs BOJIOTOBMICHOIO CHPOBUHOIO 0a3yBaJIOCh Ha 3MEHIIEHH] KIJIbKOCTI BOJIU Y
peuentypi xiaiba. lle He BUMarano ajanTyBaHHS IUIaHY €KCIEpUMEHTY. BonoricTsb
6opomrHa 12,1 %. BomoricTs Ticta cranosuna 43,3 %.

[Tporpama nocaimkens Bianosigana unaHoMmy HuH1 JICTY 7517 : 2014, X6 13
NIIEHUYHOT0 OOpoIIHa. 3arajibHi TEXHIYHI YMOBH.

VYmikaHHs XJ110a BU3HaYaIu 32 GOPMYJIIOO:
_m-m,

= ! (1)
100 x m,
ne Y — ymikaaas xiiba, %;
My — Maca TicTa, T;
M2 — maca rapsyoro xiioa, r.
VYeymiky ximi6a Bu3Havaiu 3a GopmyIior:
= 2)
100 x m,
ne Y — ycyika xJjioa, %;
M1 — Maca rapsiuoro xJjioa, r;
M2 — Maca XO0JIOJHOIo X104, T.
[Turomuii 06’eM 3a GopMyJI0IO:
\Y
Vp=—, (3)

ne Vp — nutoMuii 06’ eM, cM>/T TicTa (x7116a);

V — 06’eMm xi1i0a, cMS;

m — maca Ticta (xJ110a), T.

O6G’eMm BU3HAYAIM  PI3HUICIO MDK O00’€MOM  €MKOCTI, HAMOBHEHOL
JpiOHOHACIHHOIO KYJIBTYpOrO 0€3 XJ110a 1 3 HUM.

CeHCOpHI TMOKa3HWKHA XJi0a BU3HAYAIM 3a BJOCKOHAJEHOI IKAIOW [24].
BignoBigHo 10 METOAWKHM BHU3HAYAIM ITOBEPXHIO CKOPUHKH, €JACTUYHICTH 1
KOHCHUCTEHIIIIO M’SIKYyIIIa, KPYIMHICTh 1 PIBHOMIPHICTh po3MmilieHHs nopiB. Kpim mporo,
IIPOBOJMJIM BH3HAYCHHS 3amaxy Ta CMaKy 3 TOYKH 30py crmokuBada. [IpoBomwim
aHaJli3yBaHHA 3alaxy Ta cMaky rapOy3a B 3pa3kax XJjioa.

BusnaueHHsT OpraHoOJENTUYHUX MMOKAa3HUKIB SIKOCTI MPOAYKTIB, 30aradueHux
HETPAULIMHOI CHPOBUHOIO, BIAPI3HAETHCS BiA KiIacMYHUX MeToiB. [lpu mpomy
BCTAHOBJIIOBAJIA PIBEHb 3alaxy Ta cMaky rapOy3a 1 CIIOXKHUBHI MapamMeTpu MPOIYKTY.
Ekcneptuza mpoBeneHa kBamiiikoBaHOi KoMici€ro (5 0ci0) 13 3arajlbHUM pPIBHEM
KOMIIETEHTHOCT1 Yy BUPIIICHHS aHAJNOTi4yHUX 3aBaaHb He MeHile 80 %. Ymikanss,
YCYIIKY, 00’ €M xJ110a, muToMHUl 00’ €M, Macy xj1i06a OyJs10 rmepeBipeHo Ha y3roKeHICTh
TBEPPKEHb METOJIOM OOpaxyHKy TIOKa3HMKa KOoHKoppamii. Jis anamizy oOpaHo
pPe3yJbTaTH CEHCOPHOI EKCIIEPTU3H EKCIEPTIB, IO OYJIHM Y3TO/KEHI MK COO0I0.

ExcniepuMenTanpHa 4acTHA Majla YOTUPU aHATITHYHUX TOBTOPEHbB, 110 Oyu
paH0MI30BaH1 y 4aci /il BUKJIIOUCHHS BIUTMBY 1HIIMX YMHHUKIB. OOpOOICHHS TaHUX
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NPOBOJIWIM 32 BUKOPUCTaHHS CIHEIaTi30BAHOTO MPOTPaAMHOTO 3a0e3MeUeHHS

Microsoft Excel 2016 (Microsoft Corporation, USA) i Statistica 12 (StatSoftStatistica

Ultimate Academic, Ukraine) BiAMoBiAHO 10 METOJUYHUX PEKOMEHalliil [25, 26].
Pe3yabTaTn gociimkenb. BcraHoBieHo, 1o 100aBisiHHS mrope TrapOysa

kuibKicTiO 10—-60 % A0CTOBIPHO 3HMXKYBAJIO YIiKaHHS XJi0a (puc. 2).

Current effect: F(12, 39)=27,612,

Vuikanuas, %

Current effect: F(12, 39)=28,935,
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Puc. 2. Ynikanns i ycymka xJ1i0a 3 100aBJIsiHHSIM MOpe rapoysa:
a — ymikaHHs xJ116a; 6 — ycymika xiiba

Tak, et moka3HUK 3HWXKYBaBcs A0 3,8 % y BapiaHTi 3 HAHOLIBIIOW KUTBKICTIO
mope. HeoOxigHO Bif3HAYNTH, IO MK BapianTaMu 3 qo0aBiasHHIM 10-25 % mrope
JI0CTOBIpHOI pi3HMIi He Oyino. I[lomiOHy TeHIeHII0 BHSBIEHO Yy BapiaHTa 3
no6asnssaaSIM 30—60 % mrope rapOy3a.

TengeHIist 3MiHU yCyIIKUA XJ110a 3 J0OaBISHHAM MMOpe rapOy3a Oyja IHIIOKO.
Tak, 3a qo6aBnsHHS 5—25 % MIOpe 1ei MOKa3HKUK JOCTOBIPHO 3pocTas 10 4,2—4,3 %.
Ho6asnsuus 30-60 % mrope rapOy3a 3a0e3meuyBajo JOCTOBIPHE 3HIKCHHS
MOPIBHSHO 3 BapiaHTaMH, i€ 3aCTOCOBYBaJIu 5—25 % miope. [1pu nboMy 11eil moka3zHuK
OyB JIOCTOBIPHO BHILUM IOPIiBHSHO 3 KOHTposieM (3,5 %).

3acrocyBanHnsa 25-30 % mrope rapOy3a TOCTOBIPHO 301IbITyBaio 00’eM xjiba
Bix 298 1o 346-348 cm*/100 r Gopomna (puc. 3). Hobasusaans 35-60 % mrope Takox
JOCTOBIpHO 36imbLryBano nek nokasuuk (329-344 ¢m3/100 r GopoiuHa) MOpiBHIHO 3
KOHTPOJIEM, IIPOTE HE IOCTOBIPHO MOPIBHSAHO 3 A00aBIsIHHAM 25 % miope. HeoOxiaHO
BiJI3HAUNUTH, 110 00’eM xjiba B mepepaxyHky Ha 100 T Ticta 6yB y 1,5-1,6 pasza
HUKYAM TIOPiBHSIHO 3 mokazHukoM Ha 100 r 6opomrHa. 3actocyBanus 25—-30 % mrope
JOCTOBIpHO 36imbLIyBao ueit mokasuuk — 207-211 c¢m®/100 r ticra. 3acTocyBaHHS 5—
20 % mrope TOCTOBIPHO HE BIUIMBAJIO Ha LI€H MOKa3HUK MOPIBHIHO 3 KOHTpoJieM. Kpim
1bOro, 3acTocyBaHHs 35—60 % mrope Takok IOCTOBIPHO HE BILUIMBAJIO Ha 00’ €M XJ1i0a
—190-200 cm*/100 r TicTa.
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Wilks lambda=,00678, F(48, 140,71)
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Puc. 3. O0’em x1i0a 3 1006aBIASIHHAM MIOpPe rapoysa:
a— 00’em xuiba 3 100 r 6opoirHa; 6 — 00’ eM ximida 3 100 r TicTa

TenneHIist 3MiHU MUTOMOTO 00’ eMy Oyra moAiOHOIO 10 00’ emy xii0a. Tak, Ha
1 r Ticta mpunazano 2,1 cm® x1i6a 3a go6asnsauausa 25-30 % mope rapbysa (puc. 4).

Wilks lambda=,00000, F(72, 190,78)
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Puc. 4. Ilutomuii 06’emM xJ1ida 3 100aBJAHHAM MIOpe rapoy3a:
a — MUTOMHMH 0’eM xJ1i0a Ha 1 r Ticta; 6 — mutomuii 00’em Ha 1 r xj110a

HeoOximHo Big3HAYNTH,

0 JOCTOBIPHO Ha IIed TMOKa3HUK BIUIMBAJIO

3actocyBanHsa 25-30 % mrope. Pemra xomOiHaIiii BIuMBajza Ha HE JOCTOBIPHO.

268



3acrocyBanus 40-60 % mrope rapOy3a 3abe3medyBajio MATOMUN 00’€M Ha PIBHI
KOHTPOJIBHOTO Bapianty — 1,9 cm®/r Ticta. [lokasnuk nmuromMoro 06’emy Ha 1 T xmi6a
OyB BUILIMM MOPIBHSAHO 3 UM MOKa3HUKOM Ha 1 Ticta. JlocToBIipHE 301IbILIEHHS LIBOTO
MOKa3HMKa 3a0e3neuyBalio 3acToCyBaHHs 25 % miope rapOys3a y TEXHOJIOTil xjiba
(2,4 cM®/r x1i6a). V peluTu BapianTiB TOCIIiLy BIUIUB OYB He HOCTOBipHHiL. [Tpu oMy
3actocyBanHs 45-60 % mrope rapOy3a JOCTOBIPHO 3HMKYBAJIO 1I€H MOKa3HUK 10 2,1—
2,2 cM3/r x1iOa.

PesynbpraTu mocmiikeHb CBiAYaTh, 1m0 3actocyBanHa 25-60 % mrope rapOysa
JIOCTOBIpHO 30uIbIyBaio macy xiiba no 144-166 r abo Ha 8—25 % MOPIBHSAHO 3
koHTpoaeM (puc. 5). 3actocyBanHs 5—20 % mrope He 3a0e3medyBajio JOCTOBIPHOTO
BILJIUBY.

Wilks lambda=,00000, F(72, 190,78)
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Heo0xinHo 3BepHYTH yBary Ha Te, IO 3aCTOCYBAaHHS IMIOpe TapOy3a KUTbKICTIO
25 % nmocToBipHO 301sIbIITyBaI0 00’ eM xi1i0a. KpiM 115010, B TEXHOJIOTT XJ110a 3 TACTOI0
rapOy30BOI0 HEOOX1THO BPaxXOBYBaTH, 110 Oy/ie 301IbIITYBaTHCh Maca BUPOOY.

JlocmipkeHHsT  CBiq4aTh, MO0 3aCTOCYBaHHA IMope TrapOy3a 3MIiHIOBAIO
OpTraHOJICTITUYHI TIOKa3HUKH SIKOCTI X1i0a (Tabim. 1). Y BapiaHTax 3 m00aBISHHSAM S5—
25 % mope TapOy3a KOJip CKOPUHKH XJi0a HE BIAPI3HABCS BiJ KOHTPOJIHLHOTO
BapiaHTy, sikuii OyB cBiTIO-KOpuuHEeBUM. [{oGaBnsuus 30—60 % mrope 3abe3mnedyBano
dbopmyBaHHS 30JI0TUCTOI CKOpUHKH (puc. 6). Komip m’skylia 3MiHIOBABCS HaBITh 3a
MIHIMAJIBHOTO JOOABJISHHS MIOPE.

HeoOxinHo Big3HAauuTH, 10 3a KuibkocTi 5-15% xomip M™’sikyma OyB
kpeMoBuM. JloGasnsaHs 20-30 % mrope 3MiHIOBaIO 1€ MOKa3HUK 10 CBITIIO-
KOBTOT0. 32 KUTbKOCTI 3545 % mrope y peuientypi x;1i6a Koyip M’siKy1ia 0yB 5KOBTHM,
a 3a 50-60 % — temHo-xoBTMM. KOHcuCTeHIlsI M’sKyIia xjiba y BCIX BapiaHTax
nociiay Oylia JOCUTh HIKHOIO, COKOBHTOIO 1 M SIKOI0. 3a T0OaBISTHHS MIOpe rapoysa
3 ABIISIBCSL coJIoNIKMi cMak. Tak, 3a 5—15 % mrope y perenTypi xiiba CONOIKUN CMaK
HE BITYYBaBCH.
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Taoa. 1. OpranoJienTUYHI MOKA3HUKHU AAIKOCTIi XJ1i0a 3 100aBJSAHHAM IIOpe

rapoysa
Bapiant [Toka3nuk
nocmny | Komip cKOprHKH Konip m’sxy1ua KoHcucrenuis m’skyma
CBITJIO- . JIOCUTH HI)KHA, JOCHTH
Kontposb . Olmi ’ 2,1
KOPUYHECBUHT COKOBHTA, M’sIKa
CBITJIO- . JIOCHUTH HI>KHA, JIOCUTH
3) . KpEMOBUI ,
KOPHUYHEBHM COKOBHTA, M’sIKa
CBITJIO- . OCUTh HIJKHA, IOCHTH
10 . KpEMOBUI A ’ fl
KOPHUYHEBHI COKOBHTA, M’sIKa
CBITJIO- . JIOCHUTH HI’KHA, JIOCUTH
15 . KpEMOBUI )
KOPUYHEBHUI COKOBHTA, M’sIKa
: JIOCUTH HI)KHA, JOCHTH
CBITJIO- ) . ;
20 . CBITJIO-KOBTHM COKOBHTA, M’5IKa,
KOPHUYHEBHI
COJIOIKyBaTa
) JIOCHUTH HI>)KHA, JIOCUTH
CBITJIO- ) . ;
25 . CBITJIO-’KOBTHI1 COKOBHTA, M’SIKa,
KOPUYIHEBHUI
COJIOJIKYBaTa
JIOCUTH HIKHA, JOCHUTD
30 30JI0TUCTHI CBITJIO-’KOBTUH COKOBHTA, M’5IKa,
COJIOIKyBaTa
. . JIOCUTH HI)KHA, JOCHTH
35 30JI0TUCTHI YKOBTHI ,
COKOBHTA, M’sIKa, COJIOJKA
. . OCHUTBb HDDKHA, JIOCUTH
40 30J10TUCTHI YKOBTHUH & , A
COKOBHTA, M’sIKa, COJIOJKA
. . OCUTh HDDKHA, IOCHTH
45 30JI0TUCTHI JKOBTHH 8 , A
COKOBHMTA, M’sIKa, COJIOJIKA
JIIOCUTH HI’KHA, JOCHUTD
50 30JI0TUCTUMN TEMHO-KOBTHUHU COKOBHTa, M sIKa, JyKe
COJIOJKA
JTOCHUTD HI>XKHA, JIOCUTH
55 30JIOTUCTHH TEMHO-KOBTHI COKOBHTA, M’sIKa, TyXkKe
COJIOJKA
JIOCUTH HIKHA, JOCHUTD
60 30JI0TUCTHI TEMHO-KOBTHI COKOBHUTA, M’sIKa, TyKE
COJIOJKA

3a noGasmsHHS 20-50 % mrope cmak M’akyina xi1i6a OyB CONOAKYBaTHM, a 3a
55-60 % — myxe COMOAKUM.
Pe3ynbTaTu AOCHIKEHb CBIIYaTh, IO OPTaHOJENTUYHI MOKA3HUKU XJI10a He
3MIHIOBAJIMCH BiJ] KUIBKOCTI MIOpe rapoysa.
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40% 50% 60%

Puc. 6. Ilonepeunnii nepepi3 xJ1i0a NIIEHUYHOTO 3 100ABJISTHHAM Pi3HOI
KiJILKOCTI mope rapoysa

Tak, mopu Oynu HpIOHUMU TOHKOCTIHHMMHU PIBHOMIPHO PO3MIIIEHI B yCIX
3pa3kax xiyiba — 9 6ana (puc. 7). 3amax 1 cMak xjiba 3 TOYKH 30py CIIOKHMBaya OyB
BIIMIHHUM Y BCiX BapiaHTax gociiay. [lpu npomy 3amax i cmak rapOy3a B xii0i He
BimuyBaBcsa — 9 Gana. EmacTu4HICTh 1 KOHCUCTEHIlIA M sAKyIia OyJsia Ha piBHI 7 Oana.
[ToBepxHs xs10a Oya Jeap MOPCTKYBATAa, 3 KOPOTKUMHU TPIIIMHAMHU, 10 HE MPOXOISITh
yepe3 yCr MOBEPXHIO 1 migpuBamu mupuHoto 10 0,5 cm, mo 3aiiMaroTts 10 25 %
MOBEPXHI CKOPUHKHU — D Oana. ['nsaHenp 3aiimMaB 10 25 % MOBEpXHI CKOPUHKH XJ110a,
10 BiamoBimano 3 Oaia.

Heo06xigH0 3BepHYTH yBary Ha Te, 1110 3aCTOCYBaHHS Mope rapOy3a He BIJIUBAIIO
Ha 3arax 1 CMak xJji0a 3 TOYKH 30py croxuBada. KpiM 115010, 3amaxy ta cMaky rapOysa
B xJ1101 BusiBjeHO He Oyio. [Ipu 1niboMy 3acTocyBaHHS miope rapOy3a He 3MIHIOBAJIO
MOBEPXHIO CKOPWUHKH, TJSHEIb, €JIaCTHUYHICTh, TOPU 3a PIBHOMIPHICTIO 1
KOHCHUCTEHIIIF0 M’ SKYIIIa.
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IToBepXHA CKOPIHKII
I'maH1IEBA TOBEPXHA
EnacTIMHICTE

ITopi 3a KPYIIHICTEO
ITop1 3a piBHOMIPHICTEO
KoHcHncTeRmiA M’ AKyIIIA

Puc. 7. CeHCcOpHIi BJ1aCcTHBOCTI BCIX 3pa3KiB xJ1i0a:
3anax (A) — 3amax 3 TOUKHU 30py crokuBaya; 3anax (B) — 3anax rap0Oysa;
cMak (A) — cMak 3 TOYKH 30py criokuBaua; cmak (B) — cMak rapOyiza

[Tlin yac ¢opmyBaHHs y3arajabHeHOi (QYHKINI OaxaHOCTI Oyiau BpaxoBaHi
3JIEKHOCT1 00’ €My XJ110a Ta HOro MacH 3aJIe’KHO BiJ] KUTBKOCTI I0/IaHOI Mope rapoysa.
Kpurepisimu 0GakaHOCTI BCTaHOBJIEHO: MaKCHMaJIbHMM 00’e€eM Ta Macy BHUPOOY.
OTtpuMaHi pe3yJabTaTH CBiIYaTh NPO CYTTEBE 3POCTaHHS piBHSA OakaHOCTI 3a
30UTBIIEHHSI KUTBKOCTI AojiaHoi miope 10 25 % (puc. 8). Ilomanpiie 301nblIeHHS
KUTBKOCTI JTO/IAHOI MIOpE 3MEHIIYBaB PIBE€Hb 0a)KaHOCTI.
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Puc. 8. Y3aranbHena pyHkuisi 0a:kaHOCTi MOKA3HMKIB XJ1i0a, 30araueHoro
nacrow rapoysa

BpaxoByioun TEXHONOTIYHI MapaMeTpu SKOCTI XJsi0a ONTHUMAIbHUM €
3actocyBaHHA 25 % mrope rapOy3a. Kpim mporo, nobasnsaus 30 % mope J0CTOBIpHO
HE 3HIKYBajo 00’emy ximiba. Tomy y penentypi xjai6a MOXKIUBE JOOABISHHS MIOPE
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rapOy3a kimpkicTio 25-30 % Big Macu Oopomna. Crmig BiA3HAYMTH, MIO
OpraHOJICTITUYHA OIliHKA XJ1i0a He 3MIHIOBAJIach BiJl KITLKOCTI mope rapOy3a. Lle mae
MOJIMBICTh 3aCTOCOBYBATH OUIBIIY KUIBKICTh MIOPE y pelenTypi xiioa.

Heo06xigHo Bia3HAuuTH, 110 A00ABISHHS MIOpe rapdys3a B pelentypy xiaida
3MIHIOE (P13UKO-XIMIUHI TOKA3HUKHU Horo sikocTi. [Ipu 1boMy piBeHb OpraHOJENTUYHOL
OIL[IHKMA HE 3MIHIOEThCS. 3aCTOCYBAHHS IMIOpe rapOy3a CHpHsie 3HMKCHHIO YIiKaHHA
xmiba (puc. 2). lle cBiguuTh, 110 BOJOra B M SAKyII XJi0a YTPUMYEThCS Kpale 3
N00aBISIHHSIM MIOpe rapOy3a. YmikaHHs MpH [IbOMY CTaHOBUTH 3,5—4,3 %.

30unblIeHHsT 00’eMy xi1i0a 3a [00aBJISTHHS MIOpe TapOy3a MOSICHIOETHCS
HASBHICTIO MPOCTUX BYTJIEBOJIB, SIKI APDKHKI €(EKTUBHIIIE 3aCTOCOBYIOTH ITiJl Yac
oponinas (puc. 3, 4). OueBHIHO, IO TTOCHICHE OPOIHHS 3yMOBJIIOE BUIIC BUIJICHHS
JTUOKCUY BYTJCII0 1 30uUIblIeHHI0O 00’emy xmiba. [lpu mpoMy Taka TEHJIEHIIIS
BcTaHoBNeHa 3a aoOaBmsHHa 25-30 % miope rapOys3a. Hactymue 30iibIneHHS
KUIBKOCTI MIOPE y pelentypi xiiba He chpusie 30UIbIICHHIO IIbOr0 Moka3Huka. Lle
CBIIYMTH MPO T€, 0 ONTUMAJIbHA KUIBKICTh MIOpE rapOy3a B pelentypi xjaida Moxe
ctaHoBUTH 25-30 %. TpuBanicTe OpOAIHHS TpPU ILOMY HE BIAPIZHAETHCA BIA
KOHTPOJBHOTO 3pa3ka. 30UIbIIEHHS Macu XJi0a MiATBepKY€E HUKUY BOJIOTOBIIIadY
1] yac BUIIKaHHA XJi0a 3a 100aBisiHHS MMope rapOys3a (puc. 5). Tomy Maca xiiba
ICJIsl BUTIIKAHHS 3POCTAE.

3actocyBaHHs MOpe rapOy3a y peuentypi xijida 3MiHIOE HOT0 OpraHOJIENITUYHI
MOKa3HUKW. 3MIHM MOBEPXHI XJi0a Ta KOJbOPY M SKYIla 3yMOBJICHI HAasIBHICTIO
OapBHUX peuoBHH y macti. Lle moemeHo mociimkeHHaMu [27], Ae 10OaBISHHS
TUTOJIOOBOYEBOT CUPOBHHH 3MIHIOBAJIO CEHCOPHI MOKA3HUKH XJ110a 3aBISKH OapBHUM
pedoBuHAM. [HIIMME JOCTIHKEHASIMY [ 28] BCTAHOBIIEHO, IO COJIOIKHMI CMaK M’ IKyIIia
xJ110a 3yMOBJICHU HASIBHICTIO B MMacTi rapOy30Biii ykpy. Tomy 3011bIIeHHS KUTBKOCTI
MIOpE CIIPHSIE MTOCUIICHHIO BUPAKEHHS COJIOIKOTO CMaKy B 3pa3kax XJjiba.

JlocnipkeHHsl CBIlYaTh, 110 HA PIBEHb CEHCOPHOI SKOCTI (KOJIp MOBEpPXHI,
M’SIKyIlla 1 COJIOAKHMHI cMak) xJii0a BIUIMBAa€ KUIbKICTh Mmiope TrapOy3a (puc. 6).
Heo0xi1Ho BiA3HAYMUTH, 1110 CMaK 1 3amax XJji0a 3 TOUKH 30py CIOKHBava OyB BUCOKUM
y BCIX JOCHIHUX 3pa3Kax. 3amax 1 cMak rapOy3a OyB He BITUYTHUM. Takuii pe3ynbrar
MOMUJIMBUN 3aBISKH Tpoliecy OpoxainHsa Ticta. Ilig yac 1mporo mnpoiecy apoMaThyHi
pedYOBHHH rapOy3a MOXYyTh TpaHC(hOpMyBaTHUCh a00 3’€IHYBATUCh 3 MPOAYKTAMH
OposinHs. BucnoBieHuit BACHOBOK IITBEPKEHO B TOCTHIHKeHHX [29, 30], OCKITbKH
3pOCTa€ OPraHoOJENTUYHA OLIHKA TOTOBOTO MPOAyKTy. CTaTUCTUYHO MIATBEPIKEHO,
mo B TexHosorii xmiba moxHa aobasmsatun 25-30 % mrope 3acTocyBaHHS TaKoi
KiIBKOCTI Mmope rapOys3a 3abesnedye oTpuMaHHs x1i0a 3 06’ emom 346-348 cm®/100 1
OoporrHa. 3amax 1 cMak xJ1i0a 3a Takoi pernentTypu BUCOKui — 9 Oaa.

Otpumani pe3ylbTaTd OCHIKEHHS MO0 3alaxy Ta CMaKy CBig4aTh PO
BEJIMKY MEpPCIEeKTUBY 3aCTOCYBAaHHsS Miope rapOy3a B TexHoJjorii xiida. Bucoka
OpraHoJIENITUYHA OLlIHKa XJ10a 3 MacTor rapOy30BOI0 CBIIYUTH MPO MOMUT TAKOIrO
BUpoOy Ha puHKY. KpiM 11bOro, He MOTipHIyBalKCh TEXHOJOTIYHI MapaMeTpu SKOCTI
xmiba (00’em xmiba) 3a mo0aBisiHHS Mmrope rapoOysza. OcoOJHUBICTIO OTPUMaHUX
pe3yJbTaTIB IMOPIBHIHO 3 ICHYIOUHMH JOCTiDKEeHHAMH [31] y 1boMy Hampsmi €
BCTAHOBJICHHS ONTUMAaJIbHOT KIJILKOCTI IIOpe rapOy3a B penentypi xiaio6a. HeoOxiaHo
BII3HAYMTH, IO B AOCIIIKCHHSX [32] HE BHBUYAIIOCH IHTAHHS IHOAO0 MOXKIIMBOI
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KUIBKOCT1 Mmiope rapOy3a B TexHousorii ximiba. Cxema pocnify BKiIro4ana 3—5
KOMOiHaIii  3acTocyBaHHs Tope rapOy3a. Kpim  1mporo, 0coOIHBICTIO
3alpONOHOBAHOT0 METOAY 30araueHHs xji0a mojsrae y 3aCTOCyBaHHI IMOpe rapoysa
mudepenuiioBano. Tak, 1y BUpOOHUITBA XJ1i0a 0€3 CONOJKOro cMaky HeoOX1THO
nobasnsatu 5—15 miope rapOy3a. Y TEXHOJOTii OTpUMaHHs XJi0a 3 COJIOAKYBATHUM
cMmakom HeoOximHo nob6aBisatu 20-30 % mrope rapoOysza. Comoakuii cMmak xji0a
3a0e3neuye nobasnsinua 35-50 % mrope rapoOysa.

BukopucranHs 3aponOHOBAHOTO METOJY JO3BOJIUTH MIAMPUEMCTBAM PI3HOT
POJYKTUBHOCTI 0€3 ICTOTHUX 3MiH Y TEXHOJIOTIYHOMY IIPOIIEC 3aCTOCOBYBATH MACTy
rapOy30By B TexHOJIOT1] x;110a. OTpuMaHi pe3yJabTaTH M010 00’ eMy xJ110a 103BOJISIOTh
dbopMyBaTH TOYHI TPOTHO3M KYJNIHAPHOI SKOCTI TOTOBOTO MPOAYKTY Ha eTari
dbopmyBanHns perientypu. Lle Mae mpakTHdHe 3HaUYEHHS 1 MiHIMI3Y€ (hiHAHCOBI PU3UKH,
OB’ 53aH1 3 aIallTallliHUM NEeP10JJOM BIPOBAKEHHS TEXHOJOT1i. 301IbIIEHH YaCTKH
Ha PUHKY MNPOAYKTIB, 30araueHux rapOy3oM, MPOrHO30BaHO CTUMYJIIOBATHME HOIO
BUPOOHUKIB 1 CHEIIaTI30BaHUX MEPEPOOHUX MIAMPUEMCTB Y MailOyTHbOMY.

OOMexeHHSIM TIPOBECHUX JOCTIIKEHb € 3aCTOCYBaHHS MIOPE 3 OJTHOTO BUIY
rapOy3a — Cucurbita maxima Duch. copTy ATnaHTHYHHMI riraHT. 3aCTOCYBaHHS 1HIITHX
BUJIIB 200 cOpTiB rapOy3a MOTPeOyIOTh MPOBEICHHS JOJATKOBUX JOCHIIKCHD.
CeHCOopHI TOKa3HUKH SIKOCTI M’SIKOT1 rapOy3a 1CTOTHO 3MIHIOEThCS 3aJICKHO BiJl HOTO
copry [33]. KpiMm mporo, onTtuMaibHa KUIBKICTH IIOpe rapOys3a po3poOiieHa s
TpaJMIIiHOI penentypu xiiba. Y peuentypi HIIMX COPTIB XJi0a Takok HEOOX1THO
IIPOBOJIUTH JIOIATKOBI JJOCIIIKEHHS 11010 BIUTUBY MIOpE rapOy3a Ha KyJIiHAPHY SIKICTh
BupoOy. Hemomikom AOCTIHKEHHS € BUKOPHUCTAHHS JIMIIE OJHOTO BHIY 1 COPTY
rapOy3a. 3acCTOCYBaHHS PEKOMEHMAAIIN Ui 1HIMIOro BHUAY rapOy3a MOXe He
3a0e3MeynTH OTPUMAaHHs pPe3yJbTaTy BIAMOBIAHO 10 cTaTTi. KpiMm 11p0ro, pesyiabTatu
JOCJIIIKEHb HE MOKHA 3aCTOCOBYBATH J1J1s1 OOpOIIIHA TapOy30BOro Ta CBIKOTO rapoysa,
TOMY 1110 BOHM MalOTh Pi3HI BIACTHBOCTI. PO3BUTOK LIbOTO JOCTIIKEHHS MOJIATAE y
PO3LIMPEHHI BIAOMOCTEN Npo (13MKO-XIMIUHI MOKA3HUKH AKOCTI XJ10a, 30aradyeHoro
rapOy3zom. KpiM 1poro, mnorpedye neraibHilIe AOCHIHKEHHS MUTAaHHA 100
ONTHUMAJIbHUX YMOB 1 mapameTpiB 30epiraHHs BHpoOiB 3 rapOy3om. Bumarae
JI0JIATKOBOI'0 BU3HAYEHHS O10JI0T14HO1 1 Xap4yOBOi LIIHHOCTI OTPUMAHUX MPOJIYKTIB.

BucnoBku. BecranosieHo, 1mo 106aBistHHS mope rapOy3a BIUTHBAIO Ha (Pi3uKo-
XIMIYHI TTOKa3HUKH SKOCT1 XJ110a. Ymikanas xmmida 3amkyBanoch Bif 10,8 1o 9,9 % 3a
noGasnsHHS 5 % mrope rapOy3a. Y Bapianti 3 60 % mrope rapOy3a ymikaHHsa OyJio
3,8 %. Ycymka xmiba 3poctana Bim m00aBistHHS Tope TapOy3a. 3a mo0aBisHHS B
penentypy xiiba 5-25 % mrope rapOy3a 1ei moKa3HUK JOCTOBIPHO 3pocTaB A0 4,2—
4,3 % mnopiBHSIHO 3 KOoHTpOoJieM (3,5 %). 3a 30—60 % mrope rapOy3a ycyIika cTaHOBUIA
3,7-3,8 %. JlocroBipHO Oinbimmii 00’eM oTpuMaHo 3a jmoOaBisHHS 25-30 % mrope
rapOys3a. 3a Takoi KilIbKOCTi Mmrope Lel nokasHuk cranosus 207-211 ¢m®/100 r Ticra
Ta 346-348 ¢Mm3/100 r 6opomna. 3a nob6asnanns 35-60 % mope rapOysa 06’em xyiba
cranoBuB 330-338 ¢M*/100r Gopommna. JIOCTOBIpHO BHIIMI HHTOMHUH 00’€M
oTpuMaHo 3a nobasisans 25-30 % mope rapbysa — 2,0 em/r Ticra Ta 2,3-2,4 cm/r
xymi6a. Jlo6aBnsHHs mope rapoysa 3011biryBaino Macy xJida Big 133 mo 135-166 r.

BcranoBneHo, 1m0 CEHCOpHI MOKAa3HUKHU SKOCTI Xyiba HE 3MIHIOBAJIUCH BiJ
KUTBKOCTI MIOpe TrapOy3a. 3amax, cMmak, MOpU 3a KPYIHICTIO 1 PIBHOMIPHICTIO
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BIJIMIOBIZIa€ HAWBHUIIOMY PIBHIO OMIHKK — 9 Oana. EmacTuyHICTh 1 KOHCHUCTEHITIS
M’sikymia Oyna Ha piBHI 7 Oana. [ToBepXHs cKOpWMHKM Bianosigana 3 Oana, risHUEBA
noBepxHs — 3 6ana. [Ipu nboMy 3MIHIOBABCS KOJIIP CKOPUHKH 1 M’ siky1a. Kpim 1poro,
3a no0aBisHHS TmOpe rapOys3a kiibkicTio 20-60 % 3’sSBIABCS CONOIKUN CMaK
M’sikyma. Y TeXHOJorii xjiba, 3a MOKa3HUKaMu o0’emy xJjiba Ta HOro Macu,
HeoOx17HOo nobaBnatu 25-30 % mrope. 3acTocyBaHHS Takoi KUIBKOCTI Mrope rapOys3a
3abe3neuye oTpuMaHHs xi1i0a 3 06’ emom 346-348 cm*/100 r Gopomna. 3anax i cmak
xJ1i6a 3a Takoi pernenTtypu BUCOKUM — 9 Gara.
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Annotation

Liubych V. V., Novikov V. V., Zhelezna V. V.
Formation of Wheat Bread Quality with the Addition of Pumpkin Puree

Purpose. The development of a bread recipe enriched with pumpkin puree. The
use of pumpkin puree expands the assortment of bakery products through the
production of items with higher biological value.

Methods. Laboratory, measuring, computational-comparative, statistical.

Results. It was found that the addition of pumpkin puree affected the
physicochemical quality indicators of bread. The baking loss decreased from 10.8% to
9.9% when 5% pumpkin puree was added. In the variant with 60% pumpkin puree, the
baking loss was 3.8%. Bread shrinkage increased with the addition of pumpkin puree.
When 5-25% puree was added to the recipe, this indicator significantly increased to
4.2-4.3% compared to the control (3.5%). With 30-60% pumpkin puree, shrinkage
was 3.7-3.8%. A significantly larger volume was obtained with 25-30% pumpkin
puree. At this amount, the volume was 207-211 c¢cm%100 g of dough and 346—
348 cm’/100 g of flour. With the addition of 35-60% puree, the bread volume was 330-
338 em?/100 g of flour. A significantly higher specific volume was obtained with 25—
30% pumpkin puree — 2.0 cm?*g of dough and 2.3—2.4 cm’/g of bread. The addition of
pumpkin puree increased the bread mass from 133 g to 135-166 g.

Conclusions. It was established that sensory quality indicators of the bread did
not change depending on the amount of pumpkin puree. The aroma, taste, and crumb
pore size and uniformity corresponded to the highest evaluation level — 9 points. Crumb
elasticity and consistency scored 7 points. The crust surface and glossiness scored 3
points. However, the crust and crumb color changed. Additionally, a sweet taste
appeared in the crumb with 20-60% puree. In terms of bread volume and mass
indicators, it is advisable to add 25-30% pumpkin puree in the bread technology. This
amount ensures a bread volume of 346—348 cm3/100 g of flour. The aroma and taste
of the bread with this recipe were rated high — 9 points.

Key words: pumpkin puree, bread, physicochemical indicators, sensory
indicators.
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