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AHAJII3 CMAKO-APOMATUYHHUX BJIACTI/IBOFTEP'I
HOBHUX KABO3AMIHHUX NTPOAYKTIB I3 COJIOAOBOI CUPOBUHHA

€. 1. IBAHOB (HarionaibHHN yHIBEPCUTET XapuOBUX TEXHOJIOTIH);

B. B. LIYTIOK, 10KTOp TeXHIYHUX HAYK, JOLEHT
(HamioHanpHU# yHIBEpCUTET XapUOBHX TEXHOJIOTIH)

Anomauia. Kogein mac neeamusnui éniue Ha 300pos’si 1100UHU, ale 8i0M08a 6i0 Kogeiny mae oymu nocmy-
nosoio. Kogein € necneyugiunum ineibimopom adeno3uHo8ux peyenmopie i 3anobicac niosuujeHHIo cekpeyii mena-
TMOHIHY 8 MeMHI 200UHU OH MA He2AMUBHO BNAUBAE HA THWL NAPAMempPU CHY JHOOUHU. Y cmammi npoananizo8ano
00YINbHICMb 86€0€HHS Y PAYIOH XAPUYBAHHA KABOBUX HANOIB, 0O NOCHYNOB0 3MEHULYBAMU KITbKICMb CHONMCUNOZ0
Kogheiny. AkmyanvHocmi 00CAIOHCEHHIO 000aE CMabilbHe 3pOCMAHHS PUHKY KasU ma Kagosux Hanoig. Memorw 0o-
CHONCEHHS € HAYKOBO-NPAKMUYHE OOTPYHMYBAHHS NONINULEHHST OP2AHONeNMUYHUX GIACIMUBOCMEl CYUACHUX Kd-
B08UX HANOIB 3a OONOMO20I0 BUKOPUCHAHHSA CONOO080T CUPOBUHU 3 HACMYNHUM NOPIGHAHHAM DI3HUX peyenmyp
3a opzanonenmuuHuMu noKasHuxamu. Memoouka 0OCniONCenHs BKNI0UANA NPUSOTTYBAHHA MPLOX 6UOI8 KABOBUX
Hanoig i3 pizHux 6udie conody Ha 1abOPAMOPHIll peakmopHill CUCmeMi ma NPO8edeH s CEHCOPHO20 AHANIZY 2PYNOI0
i3 n’amu pecnoHOenmia pizHo2o iKYy ma cmami, NPOAHANI308AHO IXHI CMAKOBI 61ACMUBOCIE NOPIGHSAHO 3 HANOAMU
3 yuxopiro. JocniodcenHs 6CmMaHo8UIU, WO CON0008A CUPOBUHA O03BOAE NOKPAWUMY Mi 81ACMUBOCTI, 30 AKUMU
cMadiceHull AUMiHbL NOCIMYNAEMbCA YUKOPIIo Ma Hamypanviil kaei, 60 conooo6a cupoguHa 003801€ NOKPAWUMU
KONIp, apomam, 2ipKomy ma Ricisacmax. 3a@ikcosano ciabrosupadceHull 3epHO8Ull NPUCMAK i CON0008y CON00-
Kicmo. [ conody xapaxmepuum € 6UCOKULI BMICH HU3bKOMONEKYIAPHUX CHOTYK, MAKUX K AMIHOKUCIOMU md
npocmi yykpu. Y niocymxy npocmi 8yenegoou i AMIHOKUCIOMU CROYKU 8I0ieparomb BU3HAUHY POb NI Yac obcma-
JHCYBAHHSL CONLOOY, OCKITbKU YIMBOPIOTOMYb AK OAPEHi, makx i apomamuuni cnoayku. Pewuma aminoxuciom, axi He 635U
yuacms y peaxyii Maepa, nepexodams y 20mosuti Hanii i NOKpawytoms 1o2o bionoziuny yinuicms. Came momy xa-
608I HANOI HA OCHOBI i3 CON00080I CUPOBUHU HATIEHCAMb 00 NEPCHEKMUSHUX 8UOI8 CYUACHUX KABO3AMIHHUX HANOIS.

Knrouosi cnosa: menamouin, kasosuil Hanitl, cono0, YUKoOpiil, Kasa, CeHCOPHULL AHATI3.

IHocranoBka npodiaeMu y 3arajibHOMY BHIJISII.
3nopoBe Ta 30alaHCOBAaHE XapuyBaHHS 3YMOBIJICHE
HacaMmIlepes BHBEICHHSIM, 3MEHIICHHSIM YacTKH
ab0 3aMiHOIO IIKIUIMBUX KOMIIOHEHTIB y paIioHi
moauHU. J]o TakMX KOMITOHEHTIB HaJICXKHUTh KO(QEiH,
10 MICTHTHCS Y HaTypanbHiN kaBi. KaBy k MokHa
3aMiHUTH HaTypaJbHUMH HANOSMH 3 IiABHIICHOIO
O10JIOTIYHOIO LIHHICTIO.

Kapa € ogauM i3 HaWOULIBII MMOMYISAPHUX 1 BXKH-
BaHMX HaNoiB y cBiTi. KaBoBMii puHOK HOKa3ye cra-
OinbHE 3pOCTaHHS BIPOAOBXK ocTaHHIX 30 pOKiB.
[TapanensHO 31 3pOCTaHHIM PUHKY 3pOCTae norpeda
y PO3MINUpPEHHI acOPTUMEHTY, ajie HalOuIbIIy mpoo-
JeMy CTaHOBUTHb 3POCTaHHSA 3arajbHOI KUIBKICTbH
KaBOBUX BIIXOMIB, SIKi IOCI HE MalOTh MPOMHUCIOBOI
TEXHOIIOTI1 yTHIi3allii, Ta UIKiJIMBUH BIUTMB KaBH Ha
3[IOpOB’S MEBHOI KaTeropii HaceneHH [1].

[Ipore B VkpaiHi KaBOBHII PHUHOK TPUBAIHN Yac
3anuiaBcs 0e3 yBaru uyepe3 JOCUTh HU3bKUI piBEHb
(hyHKIIOHYBaHHS Ta HEOUYEBUIHI IEPCIEKTHBU Ta
HaNpsIMKH PO3BUTKY.

l'onoBHUM (pakTOpOM, KOTPHH CTUMYIIOBAB PO3-
BHUTOK PUHKY OCTaHHIMHU POKaMH, OYyJI0 301TbIIEHHS
o0csATy CHOXXMBaHHS KaBW Ta KaBOBHX HAroOiB.

© IranoB €. L., lllyTiok B. B., 2021

Y nmocnimkyBaHUWE Tiepion croctepiraiocs 301ib-
LICHHS BUPOOHHMITBA KaBM B YKpaiHi, ane BapTro
3a3HAYUTH, 10 NMOBHUI LUK BUPOOHUITBA KaBU
€ HEBJIACTUBHUM IPOLECOM U1 YKpaiHM, OCKIIBKH
JUTSI BUPOLIYBaHHS KaBOBUX AEpPEB HEOOXiTHHUH Tpo-
MivHUN KiiMat. Buxonsuu i3 mporo, BUpOOHUKaAMU
KaBU B YKpaiHi BBaXkaroThCs (ipmm, sKi 3aiiMa-
I0TBCS 00CMaXKyBaHHSIM, IIOMEJIOM, P03(hacoBKOIO
KaBOBHX 3€pPEH 1 BUPOOIIAIOTH 13 HUX 1HIII MPOTYKTH
KaBOBOI rpymu abo X BUKOHYIOTh OJHY 3 II€pepaxo-
BaHUX (QYHKITIH.

Huni mnepeciunuii ykpaiHelb y CEpPEeAHBOMY
mIopiuHO criokuBae Onmm3pko 100 damiok kaBW 1mo3a
JIOMOM, TIPHYOMY CIIOKMBaHHS Jefali Oiibiie 3wmi-
IIYETHCS] HA KOPUCTh HATYypaJIbHOI 36pPHOBOI/MENEHOT
kaBH [2]. 30ibIICHHS CIOXUBAHHS KaBU BHUKIIMKAE
iABUIIECHHS HETraTUBHOTO BIUIMBY Ha 3JJ0POB’sl, SIKUI
JIOBEICHUH OararbMa JOCITIUKEHHIMH.

JocnigxeHHs BKa3ylOTh Ha BIUIMB CIOKMBaHHS
koeiHy B JIEHHI Ta BEYipHi TOIWHU HA Pi3HI mapa-
METpU CHY # exckpeniro 6-SMT, 1o € nmoxazHHUKOM
cekpenii MenatoHiHy. CHnoxuBaHHS KOQeiHy mpu-
3BOAMTH A0 3HW)KEHHS SIKOCTI CHY Ta CeKpelii Mesa-
TOHIHY, OCHOBHOTO TOPMOHY, SIKHIl PEryiato€e COH.

5
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Touni MexaHi3MH BIUIMBY Ko(eiHy Ha CEKpeLilo
MEJIaTOHIHY 10 KiHIl He Bu3HaueHi. OJHa 3 TinoTe3
MOJISITae y TOMY, IO KoQeiH, KOTpUH Hi€ sIK aHTa-
TOHICT aJCHO3MHOBHUX PEIENTOPIB, MOXE IHTIOy-
BaTh aaeHOo3MH abo Horo anamor NECA, Bukiu-
Karouyu 30UIBIICHHS CEKpellil MeNaroHiHy uepes
ctuMyssinito  N-anetuntpaHcdepasu, ¢GepMeHrty,
o oOMeXye MIBHIKICTh CHHTE3y MeNaToHiny. [Hi
MOXJIMBI MEXaHI3MH BKJIIOYAIOTh BIUIUB KO(EiHy
Ha pelenTopu HOpaapeHaliHy, BUBUIbHEHHS Ao¢a-
MiHy Ta BHYTpPIIIHBOKJIITHHHY MOOLTi3alliio Kalb-
1it0. [TOTeHIIITHO KPUTHKOIO IBOTO JOCIIHKSHHS
Moxe OyTH Te, IO BOHO MPOBOAMIIOCA y OyAMHKAX
cy0’€kTiB, a He B JabopaTopii CHy i3 KOHTPOJIbOBa-
HUMH yYMOBaM{ HaBKOJHIIHBOTO OCBITICHHA. TUM
He MeHII, cy0’ekTu Oynu peTenbHO MPOiHCTPYKTO-
BaHi MIONO Ba)KIMBOCTI MiATPUMKH MOMIOHHX YMOB
OCBITJICHHSI Ta PIBHS AKTUBHOCTI MPOTSATOM HOYI
3 koeinom i 6e3 kodeiny. Bupuatoun BB Kode-
iHy Ha aMOynaTopHUX Cy0’€KTiB y 3BUYaHUX KUTTE-
BHUX yMOBaX, BBaXKAE€THCS, IO OTPUMAaHI pe3yJbTaTH
BiI0OpaXaroTh 3MiHH, SIKi MOXKHA Oysio O O4iKyBaTH
W y monei, KOTpi peryiasipHO CHOXHBAIOTh KaBy
y TIOBCSIKACHHOMY XHTTi [3; 4].

OnHak xo(eiH O3BOJSAETHCS BUBOIUTH 3 palli-
OHYy TUIBKM MOCTYIIOBO. 3HW)KEHHS J00OBOTO CIIO-
KMBaHHS TAIli€HTa MPOTATOM MEBHOTO Tepioay dacy
MOJKE 3HU3MTU WMOBIPHICTH CUMIITOMIB BiJIMiHU 200
3MEHIINTH X TSOKKICTh, OJHIEO 31 CTpaTerii MOXXHA
PO3IISIHYTH 3MilIyBaHHSI KO(eTHOBMICHUX HAIoiB i3
HarosiMu 0e3 Ko(eiHy, KiHlleBa MeTa MOJIATaE Y TOMY,
00 CMOHYKaHI Malli€eHTa YacTKOBO a00 TIOBHICTIO
3aMiHUTH KO(ETHOBMICHI Hamoi 3 BUCOKMM BMiCTOM
ko(einy OibIl KOPUCHUMH, TAKUMH SIK BoAa, HpyK-
TOBI COKH a00 KaBO3aMiHHI Haroi [5].

AHaJi3 ocTaHHIX J0CJigxKeHb i myOJikamiii.
3a3HaveHii poOIeMi MPUCBSIUEHO 0araro HayKOBHX
poOiT TakuX aBTOpiB, sik A. Cano-Marquina, J.J. Tarin,
A. Cano [5], A.S. Fernandes, F.V.C. Mello, S. Thode
Filho [4], D. Komes, A. Busic’, A. Vojvodic’,
A. Belsc ak-Cvitanovic’, M. Hruskar [8] Ta iH.
ChOrogHi oJlHE HAyKOBE AOCIIDKSHHS OO0 Bij-
MOBH BiJ kodeiHy ¥ yTuimizanii KaBOBHX BiIXOJiB
He HaOyJ0 NI00aJbHOrO 3HAYCHHS, TOMY MpolieMa
3aJIMIIAETHCS aKTYaIbHOIO.

®opmyBaHHA uijel crarti. MeTolo po6oTH
€ HayKOBO-TIPAKTUYHE OOIPYHTYBAaHHS IOJIIILICHHS
CIIO)KMBHHX BIIACTUBOCTEN HOBUX KABOBMX HAIIOIB 3a
JIOTIOMOTO0 BUKOPUCTAHHS COJIOIOBOT CHPOBHHH Ta
NOPIBHSHHS PI3HUX PELEnTyp 32 OPraHOJICITHIHUMH
BIIACTHBOCTAMHU. 3aJUisi JOCATHEHHS MOCTaBJICHOI
MeTH OyJIo TIOCTaBJICHO TaKi 3aBIaHHA: 1) nOCHiIuTH
BIUIMB PI3HUX BUJIIB COJIOMLy HA OPTaHOJICTITUYHI BJia-
CTHBOCTI KaBOBOTO Harow; 2) o0pard ONTHMAJNbHY
pelenTypy AJisi KABOBOTO HAIO0; 3) TOPIiBHATH Opra-
HOJICTITHYHI BJIACTHBOCTI KaBOBOTO HAIOKO i3 COJIO-
JIOBO1 CHPOBMHU 3 KaBOBUM HAIlOEM i3 IHKOpito. Ha
kadenpi TeXHONOTii KoHCepByBaHHsI HaiioHaapHOTO
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VHIBEPCHTETY XapuOBHX TEXHOJOTiH aBropamu OyIlo
MPOBEACHO JOCII/PKEHHS PI3HUX 3a PELEHTYPOIO
KaBOBUX HAIlOTB Ha OCHOBI 13 COJIOZIOBOI CHPOBHHU.
BusHaueHo iXHI OpraHOJIENTHYHI MMOKa3HUKH MOPIB-
HSHO 3 KABOBUM HAIOEM 13 IIUKOPIIO 3a JIOTIOMOIOI0
CEHCOPHOTO METOY aHaNi3y KOHTPOJHHOIO TPYIIO0
pecrionzieHTiB. J[OCHi/PKEHO KiHIIEBI CMaKo-apoMa-
THUYHI BIIACTHBOCTI OTPUMAHUX HAIOTB 1 MOKJIIMBOCTI
MOAAJIBIIOTO BIOCKOHAJICHHS PElenTypu KaBOBOTO
HAIIOIO 13 COJIOOBOI CHPOBUHU.

O0’exr i mpeaxMer paociaigxenHs. OO0’exToMm
JOCIIIKEHHS € HOBI KaBOB1 HAIIOI HA OCHOBI COJIOMI0-
BOI CHPOBMHH Ta ixHi peuentypu. OpraHonenTHyH1
MOKa3HUKH OTPUMAHMX KaBOBUX HAIOIB OLIIHIOBAJIU
METOJIOM CEHCOPHOTO aHalli3y T'PYyNOI0 PECIOH/ICH-
TiB pi3HOTO BiKYy Ta crtati. s monpiOHEHHS 3epHO-
BOI CHPOBUHH BHKOPHCTOBYBaBCS JIa0OPaTOPHUIA
witnH — JI3BM-1. OCKIIbKHM ISt HOCIIAKEHHS BHUKO-
PUCTOBYBAJIHMCS BHCOKOSKICHI 3pa3Kd COJIOAY, TO
TLAPOMOIYNh CyMimTi cTaHOBUB 1:4. Y mocmimkeHH]
JUTsl TIPUTOTYBaHHs HAmoiB 3a PI3HUMU PEIENTY-
pamMu BUKOPHCTOBYBCsI Tabopatopanii peaktop [KA
LR-2.ST i3 mimankoro EUROSTAR 100 control.
[Tapamerpu pobotn ycTaHOBKH Oyny BH3HA4YEHI Kia-
CHUYHOIO TEXHOJIOTIEIO MPUTOTYBAHHS 3aTOPY 13 CONO-
JIOBOT CHpOBWHH. TemmeparypHi peXUMH POOOTH
YCTaHOBKH: HArpiB A0 OLIKOBOI May3H 3i IMBUIKICTIO
1°C/xB, Butpumka 30 xB 3a Temneparypu 47...51°C,;
HarpiB J0 MaJIGTO3HOI may3u 3i mBuakictio 1°C/xB,
ButprMKa 30 xB 3a Temneparypu 62...65°C,; Harpis
IO TIay3W Ha OIYKproBaHHS 31 mBuakictio 1°C/xB,
OITyKpIOBaHHA 3aropy 15...18 xB 3a Temmeparypu
72...75°C. 3akiHueHHs 3aTHpaHHA BH3HAYAIU 3a
HomHot0 TIpoboro [6].

T'oToBi Hamoi ¢ineTpyBanmyu Ta TapIdUMH IIpe-
CTaBJISUTH TPYII PECTIOHEHTIB 3a MPUHITUIIOM CITIITOT
nerycramii. CeHCOpHHI aHami3 3pas3KiB BimOyBaBcs
13 TIOPIBHSHHSAM BIJHOCHO KOHTPOJBHOTO 3pa3zka —
HAIIOIO 13 ITMKOpito. Pe3ynbraTn aHamizy pecroHIeHTH
3aMMCyBaIN y BiANOBiAHI OMaHKH, Ha OCHOBI YOTO
CKJTaJIaJIHCS TIEITFOCTKOBI fiarpamu [7].

Pe3yabTaTu gocaigxenns. be3ankoronpHi Hamol,
Takl K AYMIHHA BOJA Ta SYMIHHUI 4ail BUTOTOBII-
FOTBCSI KU ATIHHAM STIMEHIO Y BOJII. 3 TIMEHIO TaKOXK
YaCcTO BUTOTOBJISIIOTH CYpOTaTH KaBH (STIMiHHA KaBa).
Lett mHamiii Moxe OyTH IPHUTOTOBAHHMM 13 BHKOPHC-
TaHHSM KaBOBapKH UM 3BHYAWHUM 3allaprOBaHHSIM.
B Iramii x suMiHHa KaBa MIMPOKO BUKOPHUCTOBYBa-
Jlacs mix yac (ammcTchKoro mepiofay depes O1okamy
1 mpoOemu 3 immopToM kaBw. [li3Himme Hamiit mposa-
BaBCS K aHAJIOT KaBU JJIS TiTEH.

Huni suMminHa KaBa EpPeXUBAE BiIPOIHKEHHS K
aJbTepHATHBA KaBU Cepel CIIOKHUBAUiB, M SKHUX
KoeiH BXKHBAaTH HE PEKOMEHIYETHCS 3a CTAaHOM
3M0POB’S. 3TiTHO 3 HEMIOJAABHIMHY JIOCIIHKEHHIMH,
BXXUBAHHS IUTHX 3€pEeH SIMEHI0 MOXXE PeTyIioBaTh
piBeHB ITyKPY B KPOBi (HampwKiIad, OOMEXKUTH ITiJI-
BUIIICHHS BMICTY TITFOKO3H Y KPOBI ITiT 9ac BXKUBAHHS
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ki) mpoTsirom 10 roaun micias cnoxkuBanHs. Edext
MOSICHIOWTE crienudikoto (epmenTanii HecTpas-
HUX ByIIeBoAiB. Hamili i3 3epeH SUMEHIO [IOMO-
Marae y JiKyBaHHI 3aXBOPIOBaHb HUPOK 1 TpaBHOL
CHUCTEMH, 4YacTO BHUKOPHUCTOBYIOTHCS Yy JIKyBaHHI
MOJIOYHHX 3aJ103.

Uepe3 BiacyTHICTh KoQeiHy, 3arajbHy MOXKHB-
HICTh SUMEHIO, BMIiCT Yy HboMY BitamiHiB B, D, E Ta
KOPUCHUX MiHEpaJIbHUX PEUOBHH (30KpeMa pochopy
Ta MarHir0) SYMiHHa KaBa BUKOPUCTOBYETHCS SIK allb-
TepHaTWBa 3BUYANHIN, 30KpeMa y JUTIIOMY Xapdy-
BaHHI W y Ji€Ti IS JroneH i3 CepleBO-CyIUHHUMU
3aXBOPIOBaHHSAMH. TakoX TakWi Hamiil MiCTUTB TOp-
JICIVH, 110 Ma€ aHTHOIOTUYHI Ta TOHI3YHOYl BIIACTH-
BOCTi. 3 IMX NPUYMH HaMii MIHPOKO PO3MOBCIOKE-
HUH y MIKUIBHUX iganbHax Ykpainu [§].

o TexHOJOTiI0 MOXXHA BJOCKOHAIHUTH, 3aMi-
HUBIIM OOCMa)XyBaHHSI TNPOCTHX 3€pEH Ha COJIOA
i3 HUX. 3aJIe)KHO BiJ TeMIlepaTypu 0OCMaXKyBaHHS
y COJIOJIOBiH CHPOBHHI MOXe BiOyBaTucs SIK MeJia-
HOITMHOYTBOPEHHS, TaK 1 KapaMeJleyTBOPEHHs, IO
CYTTEBO BIUIMBAE HA OPTaHOJENTHYHI BIACTUBOCTI
KiHLIEBOTO MPOIYKTY, & caMe Ha KOJIip, apoMar i CMax.
TakoX, OCKUTBKM COJIOZIOBA CHPOBHHA MPOXOIUTH
cramii Qepmenranii, BoHa 30arayeHa OiOJOTIYHO
AKTHBHUMH CIIOTYKaMH.

3aJIe’KHO BiJl TUIMIB BUXIJHOT 36pPHOBOI CHPOBUHH
COJIOJ TIONUISETHCS Ha:

— SIUMIHHHUH COJOZ;

— TIIEHUYHUM COJIO;

— BIBCSIHHI COJOI.

3aJIe’KHO BiJl CXEMH i YMOB IIPOPOIIYBaHHS COJIOJ
MOIUIAETHCS HA TaKl BUJIM:

e Perientypa Nol KonTposns
30BHIIIHII

BUTJISINL
8
6

lipxoTta Konip
2
0

Ticnsacmak Apomar
Cmak

Puc. 1. [lemocTkoBa AiarpaMa KaBOBOIro HAINOI0
3a penentypoio Ne 1

— CBITIHH CONOL;
MEJIaHOITWHOBHM COJION;
KapameJbHUM COJIOz;

— TEMHUM CONO;
IIOKOJIATHHHN COJIOL;
MmaJieHui comox [9].

KomOiHyBaHHS pi3HHX THIIIB COJIOAY BIUINBAE
Ha KUIBKICTh OIO0JIOTIYHO AKTUBHUX KOMIIOHCHTIB
y CKJIaJi Hamolo, MpoTe MepIIoYeproBo KOMOIHAIIis
PI3HHX THUIIB COJOAY Y PEeLENTypi BILIMBAE HA Opra-
HOJICTITUYHI TIOKa3HUKH TOTOBOTO Mpoaykry. Came
ToMy Tpeba 4iTKo 0o0paTu pelenTypy Haroro, mod
MaKCHUMaJIbHO HaOMU3WUTH HOT0 0 HaTypaibHOI KaBU
3a CMaKo-apOMaTWYHUMH BiactuBocTsMu. Came
KOMip, apoMar i cMak OyayTh MOKa3HUKaMHM, Ha SIKi
CHIOKMBay OyJie 3BepTaTH yBary Hacamrepe/.

3aranom OyJi0 MPUTOTOBJCHO KAaBOBWI Hamii Ha
OCHOBi COJIONOBOI CHPOBHHH 3a TPbOMa PELENTY-
pamu. st IpUroTyBaHHsS HaNoiB BUKOPUCTOBYBABCS
coson ykpaincekoi gipmu TOB «ben-T'epy, HiMelb-
koi ¢ipmu Weyermann i Genbriiicekoi ¢pipmu Castle
Malting S.A. PenenTypu HanoiB HaBejeHi y Ta0. 1.

HacTtynHuMm eramnoM JOCHiKEHHS OyJi0 IpoBe-
JICHHS] CEHCOPHOTO aHai3y IPyIoo i3 5 pecroHIeH-
TiB, HA OCHOBI 4OT0 OYJIM CKJIAJICHI BiITOBIIHI MIENTFO-
CTKOBI niarpamu. KoHTpOJIbHMM 3pa3KoM BUCTYIIaB
KaBOBUU HaIliii HA OCHOBI IIMKOPit0. Y CTaTTi HaBe-
JICHI yCepelHEHHI 3HA4YeHHS BCIX PECIIOHJICHTIB.
Pesynbratn ceHCOpHOrO aHaii3y NpeACTaBICHI Ha
puc. 1-3.

Sk BUIHO 13 MEJIIOCTKOBUX Jiarpam, KaBOBHH
Hariii Ha OCHOBI COJIOZY Y JIBOX 13 TPhOX 3pa3KiB Ma€e
Kpaii MoKa3HWKH apomary (Ha 1-2 6anu), TipKOTH

= Perentypa Ne2 KonTtpons

30BHIIIHIM
BUTIISA]
0

8

Iipxota Komip

[Ticasicmak Apomar

"

Cwmak

Puc. 2. [lenrocTkoOBa giarpaMa KaBoBOro Hamo
3a peuentyporo Ne 2

Tabmums 1
Bua coony Peuentypa Ne 10 Peuentypa Ne 2 Peuentypa Ne 3
y rpamax y % y rpamax y % y rpamax y %
Ben-T'ep cBiTomi 200 80 — — — —
Bben-T'ep menaHoiguHOBUIH - - 150 60 75 30
Weyermann chocolate wheat 50 20 50 20 — —
Weyermann roasted barley — — — — 75 30
Castle malting chocolate — — 50 20 100 40
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e Perentypa No3 KonTposns

30BHIIIHIN
BUTJISAJL

8

T'ipkora Kouip

[\

[Ticnsacmax Apomar

CMmak

Puc. 3. IlenrocTkoBa giarpama KaBoBOI0 HAIOIO
3a peuentyporo Ne 3

(ma 1-3 Ganm) Ta micnscMmaky (Ha 2—-3 Ganwm), mpote
BCl 3pa3Kd IMOCTYHAalOTHCS LMKOPIIO 3a CMakKoM,
OCKIJIbKA MaloTh HasBHUM CcIaOKOBHUPaXEHUH COJO-
JIOBHIA TIPUCMAaK 1 COJIONOBY CONOAKICTH. L[ mpo0-
nemMa Moxe OyTH BHpillleHa BHECEHHSM HE3HaYHOI
KUTBKOCTI IIMKOPiI0 y pelentypy Hamoro abo 301ib-
LICHHSM YacTKU TEMHUX BHJIIB COJIOLY.

Knacnyna sumiHHa KaBa IOCTYMAETHCSA LIUKO-
pito Ta HaTypajbHIH KaBi IHepemyciM 3a apomMaToMm
1 KOmbOpOM. SIK BHAHO 3 pE3yJibTariB JAOCIHiIKe-
HHSI, BUKOPUCTAHHS COJIOAOBOi CHPOBHHH JO3BOJISIE
CYTTEBO MOKPALIUTH KOJIp HAMoOI Ta HOro apomar.
[NoxpaleHHs 30BHIITHBOTO BUIVISIAY 3yMOBIIEHE (ep-
MEHTaTHBHUM TiJIPOJIi30M OLUIKIB ITiJ] 4aC COJIOIOPO-
meHHs. HasBHICTH BeMMKO1 KUIBKICTh aMiHOKHCIIOT
JI03BOJISIE YTBOPUTHU CYTTEBO OUIBIIY YacTKy OapBHUX

CIIOJIYK, TAKUX SIK MEIaHOIIMHU Ta KapaMelli, I1i]T 4ac
00CMaXyBaHHS COJIOAY TOPIBHSHO 3 00CMaKyBaH-
HAM 3BUYAITHOIO 3€pHa.

BucnoBku. /Iy anHamizy mOTeHLiany BHKOPH-
CTaHHS COJIOZIOBOI CUPOBHUHHM y TEXHOJIOTISIX BUTO-
TOBJICHHSI KaBOBUX HAIOIB JIOCHI/PKEHO BILUIMB Pi3-
HUX BUJIIB COJIOAY Ha OPraHOJENTHYHI BIACTUBOCTI
KaBOBOTO HAroio, 00OpaHO ONTHMAIbHY pPEUENTypy
JUIS KaBOBOTO HAIOIO, MOPIBHSAHO OPraHONENTHYHI
BJIACTUBOCTI KaBOBOTO HAIOK i3 COJIOJOBOI CHPO-
BUHHU 3 KaBOBMUM HaroeM i3 1mkopito. [Iposenewni
JOCIIPKEHHS METOJOM CEHCOPHOTO aHami3y BcCTa-
HOBWJIM, IO COJIOJIOBA CHPOBHHA JIO3BOJISIE TIOKpa-
IIATH Ti BIACTUBOCTI, 3a SKHUMH CMa)XEHUH SUMIHb
MOCTYMAETHCS IIUKOPit0 Ta HATypasibHIN KaBi. Cepen
OpPraHOJIENITUYHUX MOKAa3HHUKIB COJIOAOBA CUPOBHHA
JO3BOJISIE TIOKPAIIUTH KOJIp, apoMar, TipKOTy Ta
miciasicMak. Y Hamosx (IKCYeThCs ClIaOKOBHpaXKe-
HUI 3epHOBUH MPUCMAK 1 COJIOAOBY cONOAKicThb. Lli
MOKa3HWKH BUKJIMKaHI 3017IbIICHOI YaCTKOIO IPO-
CTHX IIKpIB, SKi TapHO MEPEXOATh Y PO3YHH ITiJl Yac
eKCTparyBaHHsL.

OTxe, CKIIaJl COJIOY BU3HAYAETHCS BMICTOM HU3b-
KOMOJIEKYJSIPHUX CHONYK, TaKHUX SK aMiHOKHCIIOTH
Ta 1pocTi mykpu. Lli crojsyku BilirparoTh BU3HAYHY
poib TiJg 4Yac OOCMaXyBaHHS COJIOLY, OCKUIbKU
YTBOPIOIOTH SIK OapBHI, TaK i apOMaTHU4HI CIOIYKH.
bBiojoriyHo axkTHBHI KOMIIOHEHTH, SIKi HE B3SIH
y4acTh B yTBOPEHHI 0apBHHX CIIONYK, MarOTh BHUCO-
KWW TIOKA3HUK EKCTPAKTUBHOCTI M Y BENHKIN KUJIbKO-
CT1 MePEXOSITh y TOTOBUH Haliid, TOKPALTYIOur HOTo
OlosioriuHy akTHBHICTh. ToMy KaBOBi Haroi i3 cono-
JIOBOT CHPOBHHU MOYKHA BiJTHECTHU JI0 MIEPCIIEKTHBHUX
BUJIIB CyYaCHUX KaBO3aMiHHHX HATOIB.
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Ye. Ivanov, Postgraduate Student (National University of Food Technology); V. Shutuyk, Sc.D., Professor
(National University of Food Technology). Analysis of flavoring and aromatic properties of coffee-replacing
products based on malt raw materials.

Abstract. Caffeine has a negative effect on human health, but the withdrawal from caffeine should be gradual.
Thus, caffeine is a nonspecific inhibitor of adenosine receptors and prevents increased melatonin secretion during
the dark hours of the day and affects other parameters of human sleep. The article analyzes the feasibility of intro-
ducing coffee into the diet to gradually reduce the amount of caffeine consumed. The relevance of the study is add-
ed by the stable growth of the coffee market in recent years. The purpose of the study is a scientific and practical
Justification for improving the organoleptic properties of modern coffee drinks through the use of malt, followed by
comparison of different recipes for organoleptic characteristics. The research methodology included the prepara-
tion of three types of coffee beverages from different types of malt in a special laboratory reactor system IKA LR-2.
ST Starvisc 200 and sensory analysis by a group of five respondents of different ages and genders, also analyzed
their taste properties compared to beverages with chicory. Studies have shown that malt raw materials can im-
prove the properties that roasted barley is inferior to chicory and natural coffee, because malt raw materials can
improve the color, aroma, bitterness and aftertaste. At the same time, a weak grain taste and malty sweetness were
recorded in the drinks. These figures are due to the increased proportion of simple sugars, which pass well into
the solution during extraction. Malt is characterized by a high content of low molecular weight compounds, such
as amino acids and simple sugars. Those biologically active components that did not participate in the formation
of color compounds have a high rate of extractives and in large quantities pass into the finished drink, improving
its biological activity. As a result, these compounds play a significant role in the roasting of malt, as they form
both colored and aromatic compounds. That is why coffee drinks based on malt are among the promising types of
modern coffee drinks.

Key words: melatonin, coffee drink, malt, chicory, coffee, sensory analysis.
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HNEPCIIEKTUBH OTPUMAHHA AHTOIIIAHOBUX BAPBHUKIB
A XAPYOBOI IPOMHUCJIIOBOCTI

T. M. IEBKIBCBKA, xanauiat TeXHIYHUX HAYyK, TOIICHT
(HauionaneHuit yHiBepCUTET XapuOBHUX TEXHOJIOT1H);

O. B. AYHIAK, kaHau1aT TEXHIYHUX HAYK
(HamionanbHui yHIBEpCUTET XapuOBHUX TEXHOJIOT1H);

C. O. ABOBSIH
(HamioHansHUH yHIBEpCUTET XapUOBHX TEXHOJIOTIH)

Anomauin. Y cmammi pozensaHymo nowamms «xapuosi 0ooaexuy. Ocobnuge micye ceped xapuosux 006asox
nocioarome 6apEHUKU, SKi GUKOPUCIOBYIOMBCA Y PISHUX 2ANY35X Xapu060i npomuciosocmi. Xapuogi bapenuku nooi-
JSI0Mb HA HAMYPATIbHI, CUHMemUYHi ma Heopeaniyni. Huni cnexmp cunmemuyHux 6apeHuKie 00Cums WupoKull Ha
npomusazy Hamypanvhum. Memoro pobomu 6y10 y3aeanvHents HAYKOBO-MeXHIUHOI ingopmayii ujo0o nepcnekmug-
HOI cupo8unU 011 00epPIHCAHHA HAMYPATLHUX XAPUOBUX OAPEHUKIE — AHMOYIAHIE, AHANI3 MEXHOA02N ii nepepobneHHs.

Anmoyianu 3a6apeniooms opeanu pociun y ioremosuil, CUHI, CU3UL, MEMHO-YEPBOHULL MA POICEBUL KOIbO-
pu. Aumouyianu € CUTbHUMU AHMUOKCUOAHMAMU — BOHU NOB SA3VIOMb GLIbHI PAOUKATU KUCHIO | NEPeuKo0’Caromy
NOWKOOJICEHHIO MeMOPAH KIIMUH.

Cupoesuny, bazamy Ha aHMOYIaHU, — OACUHY, YOPHUYIO, OVIUHY, UOBKOBUYIO, YOPHY CMOPOOUHY i apoHilo — 610
00CHIONHCEHO 30 XIMIYHUM CKAAOOM. AHANIZYIONU OMPUMAHI OAHI, MOJCHA 3POOUMU BUCHOBOK, U0 NPeOCABIeHA
CUPOBUHA € Ddcepeniom He MilbKU DAPBHUX, a U O6I0N02TUHO AKMUBHUX PEYOBUH.

Ockinbku po3nodin anmoyiauie y nio0ax HepiGHOMIpHUU — y wKipoyyi ixnii emicm y 3—7 pasié euwutl, Hidc
¥ coky, badicano KoMnaeKcHo nidiimu 0o nepepodnents cuposutu. Tax, ModcHa ompumamu Cix, AKUL NOMIiM MON*CHA
KOHyeHmpyeamu. Buuaexu, sKi npu ybomy Ymeopumucs, MOJICHA eKCMpazysamu Ojisk 6ULY4eHHs. OAPEHUX DevOBUH;
suCyuLy8amu ma Ompumy8amu nopouioK, po3eapiogamu i RPOMUpAmy 3 Memoro ompumants niope 4u nacmu. Taxum
YUHOM MOJICHA OMPUMAMU OEKITbKA NPOOYKMIE, IKi 6 BUKOHYBAAU POlb ODAPEHUKA AO0 OION02TUHO AKMUBHOT 000ABKU.

Oonax nio yac po3pobienHss MexHON02Ii BUPOOHUYMBA HAMYPATbHUX OAPEHUKIE CNI0 nam smamu, wo 3a6apeé-
JIeHHs NPUPOOHUX anmoyianis 3anexcums 6i0 pH cepedosuwya, ymeopenns Komniexcie 3 memanamu, 30amHoCmi
aocopbysamucs Ha noOicaxapuoax, memnepamypu, ceimud.

Knrwuosi cnosa: xapuosi 006aexu, HamypaibHi OApEHUKU, AHMOYIAHU, OHCUHA, YOPHUYSA, OV3UHA, UOBKOBUYS,

YOPHA CMOPOOUHA, APOHISL.

IMocTanoBKka npodjieMn y 3araJdbHOMY BUIJISIII.
XapdoBi 700aBKH BUKOPHCTOBYIOTHCS JIFOABMH 3 J1aB-
Hix-maBeH. OgHak jumie Hanpukiam XIX cTomiTTs
MOYaJOCs IMUPOKE BUKOPUCTAHHS Xap4OBHX JTI00aBOK
Yy Cy4acHOMY PO3yMiHHI 1 IIBHIKO JTOCSTIO MaKCH-
MaJILHOTO ITOTITUPEHHS B YCiX KpaiHaxX CBITY.

Huni BHpoOHHAIITBO OUTBITOCTI XapuOBUX MPOIAYK-
TiB HEMOXJIMBE O€3 3aCTOCYBaHHS XapdoBHX 100a-
BOK. lle moOB’s3aHO 3 yOOCKOHAJIEHHSM TEXHOJOTIH
MJITOTOBKK 1 TEepepoOSIeHHsS Xap4doBOi CHPOBHHH,
MIPUCKOPEHHSAM a00 TOJETIICHHSIM TEXHOJIOTIIHOTO
MIPOIIECy, TPAHCTIOPTYBAHHS 1 30epiraHHs MPOAYKTiB
XapuyBaHHsI, 30epeXeHHs] PUPOJHUX SKOCTEH Xap-
YOBOTO MPOIYKTY, 301TBIICHHS CTIHKOCTI TPOIAYKTY
0 PI3HUX BHUIIB TICYBaHHS, PO3POOJICHHS HOBHX
MIPOAYKTIB XapuyBaHHSA Ta iH. BomHouac BUKOpH-
CTaHHS Xap4YOBHX J00ABOK i TOTIOMIXKHUX 3ac00iB HE
TTOBUHHE TOTIPIITYBaTH OPTaHOJICTITHYHI BIACTHBOCTI
nponykTiB. He NO3BONSETBCS TaKOXK BBEJICHHS Xap-
qOBUX 100aBOK, 3aTHUX MAaCKyBaTH TEXHOJOTIUHI
neeKTH, TICYBaHHS TTOYaTKOBOI CHPOBHUHH 1 TOTOBOTO
MIPOAYKTY a00 3HIKYBATH HOTO Xap4yoBY IIHHICTH (3a
BUHATKOM JCSKHUX TMPOAYKTIB CICIIAIBHOTO i JIETHY-
HOTO mpu3HaueHH:) [1].
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Oco0OnuBe MicIie cepell XapuoBUX J00aBOK IMOCI-
JaroTh OapBHUKHU. Harerep xapuoBi OapBHUKH BUKO-
PHUCTOBYIOTHCSl Y BUPOOHHUIITBI YHCICHHUX XapUOBUX
MPOAYKTIB — KOHJIUTEPCHKHX, MaKapOHHHX, XJi0o-
OyJTOUYHMX Ta M SICHHX BHpOOIB, alKOTOJNBHHX Ta
0e3aKOTOJIFHUX HAIOiB, KOHCEPBOBAHUX MPOAYKTIB,
MaprapuHiB, CIIpeliB, CHEKiB, HOTYpTIB Ta iH. MeToro
X 3acTOCYBaHHSI € iIBUIICHHS IHTCHCUBHOCTI MpU-
POIHOTO 3a0apBiICHHS a00 WOro BiJHOBJICHHS IMIiCIIs
TEXHOJIOTIYHOTO 00POOJICHHS YK 30€piraHHs; MOKpa-
HICHHS OPraHOJIENTUYHUX BIACTHBOCTEH; 3adapbo-
ByBaHHsI 0e30apBHUX MPOAYKTIB [2; 3].

XapuoBi OapBHUKM MOAUISIOTh HA HATypaslbHI
(oTpuMyIOTh (I3MYHUMH CIIOCO0aMH 3 POCIMHHOT
a0o TBapWMHHOI CHPOBWHM), CHHTETHYHI (OpraHivyHi
pPEYOBHMHU, CHHTE30BaHI XIMIYHUM CIIOCOOOM, IIIO
HE TPAIUIIOThCS Y MPHUPOAi) Ta HeopraHiuHi (0TpH-
MYIOTh 3 MIHEPAJIFHOI CUPOBUHH MIPHPOTHOTO TTOXO-
JoKeHHs1). TakoX [0 pedYoBHH, IO BIUIMBAIOTH Ha
KOJIp TIPOAYKTY, BITHOCATH (iKcaTtopu 3a0apBIICHHS
Ta BimOimoBayi [1].

Huni cnektp cuHTETHYHHX OapBHHKIB JOCHUTH
mupokuid. IlepeBaramu iX 3aCTOCyBaHHS € JIELIEBU-
3Ha, MaJi JI03yBaHHSA, CTIHKICTh A0 Iii TeMIepaTypH,

© JleskiBcrka T. M., lymak O. B., A6ossH C. O., 2021
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cBiTHa, 3MiHM pH cepenoBuia, OTpUMaHHs pi3HO-
MaHITHUX BIATIHKIB NUISXOM 3MimryBaHHs. OjHaK
KOJIEH 3 HUX HE XapaKTEepPHU3yeThCs 0e33arnepevdHoro
010J10T1YHOO OE3MEKOI0, 1 IS TAKUX XapUOBHX J100a-
BOK BCTaHOBJICHO MaKCUMAaJbHO AOMYCTHMHUH piBEHb
y MPOIYKTI.

Yci npupo/Hi MIrMEHTH POCIIMHHOTO TIOXO/PKEHHS
PO3MOAUIAIOTE HA TPU TPYHH: XJIOPO(DiiaH, KapOTHHO-
inu Ta antouianu. [TopiBHSIHO 13 CHHTETHUHUMH OapB-
HUKaMH BOHU MICTATH Oi0JIOTIYHO aKTHUBHi, MOXYTb
MaTH CMakoOBi Ta apOMAaTH4YHI PEYOBUHH, IO Haja-
I0Th MPONYKTaM HE TUIBKH MPHBAOIMBOTO BUIIISAY,
ane i MpUpOIHUIA apoMaT, CMaK i JONATKOBY XapyOBY
uiHHicTh. [IpoTe acopTUMeEHT NpUPOJHUX OapBHHUKIB,
0COOJIMBO BITYM3HSIHOTO BUPOOHMILITBA, AYKE MATHH.

AHaji3 ocTaHHiX JocCigxeHb i myOJikamiii.
HayxoBuM qOCTiIKEHHSIM IOAO MOIIYKY CHPOBUHH
Ta pO3pOOJICHHS TEXHOJIOTiH BUPOOHHUIITBA HATYpallb-
HUX aHTOLIAaHOBMX OapBHUKIB MPHUCBSIYEHI POOOTH
0araTbOX yUCHHX.

Hock Eng Khoo, Azrina Azlan ta in. [4] 3alimMa-
JUCh BHWBYCHHSIM HATypajJbHUX Ta CHHTETHY-
HUX aHTOL[IaHOBHX OapBHHKIB, iXHIX (¢i3HKO-Xi-
MIYHMX XapaKTEpPUCTUK Ta BIUIMBY Ha OPraHi3M.
3amponoHOBaHO TEXHOJNOTI BHPOOHUITBA HATy-
panbpHOTO OapBHUKA 13 BUHOT'PAJHUX LIKIPOYOK IS
BUPOOHHIITBA JKEMY (hi0JIETOBOTO KOJIBOPY, KOHJU-
TEPCHKUX BUPOOIB Ta HAMOIB.

B.M. Tumodeerow npoBeneHI TOCIIIHKEHHS
XIMIYHOTO CKIIay STiJ apoHii Ta Oy3WHH 3 MOXIIHU-
BICTIO BUKOPHMCTaHHS IX JJisi 30araycHHs Ta 3adap-
OoByBaHHs1 XapuoBux mnpoaykrie [5]. C.B. Marko,
O.B. bennepcrka, M.T. [Tucapes 10BeIu MOXKIIUBICTh
BUKOPUCTAHHS K IPUPOJTHUX OAPBHHUKIB KOHIIEHTPO-
BaHMX COKIB Ta MACT 3 apOHii, Oy3UHH, OKUHHU Ta YOP-
HUIl Y BUPOOHMLTBI KOHIAMTEPCHKUX, XJi00OYIOU-
HUX, MAKapOHHUX BHPOOIB, MOJIOYHHX MPOIYKTIB Ta
XapYOKOHIEHTPATIB [2; 6; 7].

B.1. Heitnexoro ta O.1. llamomHuk A0CHiIKEHO
AHTOLIIAHOBUH CKJIQJ BHIIHI, YOPHOI CMOPOIWHH,
BUHOTpaLy, >KUMOJOCTI Ta Oy3mHH. HaykoBisgmmu
TakoX Oy MPOBEICHI JOCTIKCHHS 3 BUIIYYCHHS
0apBHHX PEUOBHH i3 CHPOBHHH IIUISXOM EKCTpary-
BaHHS Ta CYIIIHHS 3 HACTYITHUM BHUKOPHUCTAHHSIM SIK
MPUPOTHUX OAPBHUKIB [8].

HayxoBusmu (I'II. Xomwmu, JILA. Ocwumnosa,
JI.B. Kanpinesiae, H.I. Tkau, I'M. Pu6ak) 6ymno nose-
JICHO, 0 BMICT aHTOI[IaHIB BUIUK y JAMKOPOCIIiH
CHPOBHHI TIOPIBHSHO i3 KyJBTYpHHMH COpTaMH. 3a
MIPOTIOHOBAHOIO TEXHOJIOTIEI 3 JTUKOPOCIOi CHpPO-
BUHH BHJIYYaJIH CiK, 8 OTPUMaHi BUYaBKH HATIPABIISUTH
Ha eKCTparyBaHHs 3 METOI0 BHIIyYeHHs (pEeHOIBHUX
pedoBUH Ta aHTomiaHiB. OTpUMaHi €KCTpakTH OyIo
BUKOPHCTAHO Y BUTOTOBJICHHI 0€3aJIKOTOJIBHHX Ta30-
BaHUX HAIOIB, KyMMa)KOBAaHUX COKIB Ta KOMITOTIB [9].

®opmyBaHHsA Wijel crarTti. MeTolo po6oTH
€ y3arajJbHEHHs HAyKOBO- TEXHIYHOI iH(opmarrii
IIOI0 TIEPCIIEKTUBHOI CHUPOBUHH JIJISI  OJICp KaHHS

HaTypaJibHUX Xap4yoBMX OapBHHKIB — AaHTOILIaHIB,
aHaJi3 TEXHOJOTIH ii mepepoOeHHS.

Bukiaa ocHOBHOro marepiajsy aociigKeHHS.
AHTOLIIaHW — POCJIMHHI TJIIKO3UIH, IO MICTATh
SK anTiKOH (aHTOLIAHIIWH) TIIPOKCH- Ta METOKCH
3amimieHi comi  ¢uaBimis  (2-peHinxpoMeHimis).
ByrneBoqna yactrHa MOJIEKYIH (3a3BHYAl 3aJTUIIIOK
TIIIOKO3M, PaMHO3M, TaNakTo3W, AW- abo Tpucaxa-
puIia) OB’ s3aHAa 3 aTTIKOHOM Y TIOJIOKEHHI 3, piiie —
3 ta 5. I'pyna aHromianiB Hajiuye Onu3bko 10 BUIIB.
Bimomo Bxe nonaa 500 iHIUBIAyaIbHUX aHTOIIAHO-
BUX CITOJNYK, Ta TXHE YHCIO TOCTIHHO 301IBIIY€ETHCS.
Bci Bonn Matoth C;-ByIvIelieBUi CKeleT — aBa OeH-
3071bHI KUTbL A 1 B, 3’ennani C,-gparmeHToM, AKkuit
3 aTOMOM KHCHIO YTBOPIOE Y-TIIPOHOBE KiJiblie (pUCY-
HOK 1). [Ipu upomy Bix iHIKMX (HIaBOHOITHUX CHIOTYK
AHTOIIaHU BIiJPI3HSIOTHCS HASBHICTIO MMO3UTUBHOTO
3apsiy Ta nmojBiitHoro 3B’s13ky B C-kinbwi [10—-13].

OH

Onik OH

HO

P =
OR Cl

OH

Puc. 1. 3arajabHa cTpyKTYypHa hopMyaa aHToLiaHIB

3a BChOTO iX BEIMKOTO PI3HOMAHITTS aHTOLIAHOBI
CIOJIYKH — IOX1/IHi JIMIIE IIeCTH OCHOBHUX aHTOLia-
HiIMHIB: TENaproHiNHY, IEOHIANHY, ATb(IHITHUHY,
NETYyHIAUHY Ta MaJbBiAMHY, SIKi BiAPI3HAIOTHCS Oiy-
HUMU paaukanamu [11].

AHTOLIIaHU HAKOMUYYIOThCS i 4Yac JOCTUTAHHS
(pyKTiB, OBOUIB 1 CBigYaTh MPO CTYMiHb iXHBOI CTHT-
nocti. Came BOHH 3a0apBIIOIOTh Y (hiONeTOBUH, CUHIH,
CU3UH, TEMHO-YEPBOHUI Ta POXKEBUM KOJIILOPU OPraHU
pocnuH. Pi3HOMaHITHICTH 3a0apBICHHS AaHTOIlIaHIB
3aJIOKHTH BiJl IXHBOT Oy/IOBH, BiJl BEIMYMHU BOTHEBOTO
MOKa3HUKA KITITHHHOTO COKY — Y KUCJIOMY CEpeJOBHIII
BOHH YEPBOHI, a B JIy’)KHOMY — CHHI; 8 TAKOX 3aJIeXKUTh
BiJI XapakTepy MeTaly, 0 YTBOPIOE KOMIUIEKC 3 aHTO-
iaHaMu B pociiuHi. YepBoHe 3a0apBIIeHHS 3yMOBJICHE
YTBOPEHHSM KOMIUIEKCY 13 3aJ1i30M; CHHE i (iosieToBe —
3 MOJIIOJEHOM, MarHieM, KajibIieM; Oile — 3 HIKEJIeM
a00 MiJyIt0; Ty pITypHE — 3 KaJTieM. 30LTbIIICHHS METHIIb-
HUX TPYN Y MOJIEKYJIi aHTOIIaHiB 3MiHIOE 3a0apBICHHS
y Oik uepBOHMX BiATIHKIB [1; 3; 10—13].

3a 6ionoriuHOI0 €(EKTUBHICTIO AHTOLIaHU CXOXKi
Ha pyTuH. Tak, aHTOIIaHK 31aTHI 3MIIHIOBATU CTIHKU
KamiJIsipiB 1 IPOSIBIATH NPOTUHAOPSKOBY Ait0. Y pasi
HAJXO/KeHHsI 3 (DpyKTamMu W OBOYAMH aHTOIIaHU
MiATPUMYIOTh HOPMaJbHHK CTAH KPOB’SIHOTO THUCKY
1 CYIIMH, YTBOPIOIOYM KOMIUICKCU 3 PaJli0aKTUBHUMU
€JIEMEHTaMH, CIPUSIOTH IIBUAKOMY BHBEICHHIO iX
3 opranizmy. KpiMm Toro, 1i mirMeHTH 3JIaTHI MOKpa-
nryBary 3ip. Lle ayke TmOoTyXKHI aHTHOKCHUAAHTH, IO

11
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BOJIOAIIOTH OiNBLIOI €(QEeKTUBHICTIO, HIX ackopOi-
HOBa KHMCIIOTa Ta TOKO(epod. AHTOLIaHU MPOSBIS-
I0Th OaKTePUIMIHY [Iif0, TMOKPAIIYyIOTh KOTHITHUBHI
XapaKTePUCTHKH: TaM’sITh, KOOPAMHALIIO, MPOCTO-
POBY Opi€HTAIlif0, 3[aTHICTh 0 HABYaHHS, MOTOPHI
¢ynkuii [3; 11].

VY xapuoBiif iHAYCTpii BUKOPHCTOBYIOTHCSI aHTO-
uianosi 6apeauku E 163, oTpumaHi IIIsIXOM eKCTpa-
TYBaHHA 31 IIKIPKH YE€pPBOHOTO BUHOTpamy, Oy3uHH,

YOpPHOI CMOPOIWHHM, IITOK-TPOSHAN, OKHHH, YOp-
HUII, BUIIIHI.

HaifbararmiMu Ha aHTOLaHW € ATOmH, (QPYKTH
Ta OBOYi i3 CHHBOIO, (PiOJIETOBOIO, YEPBOHOIO HIKIip-
KO0 200 M’SIKOTTIO, Cepell IKUX «PEKOPICMEHAMI 32
BMICTOM IMX pe4oBUH €; oxkuHa (320 mr/100 1), 4op-
Hung (560 mr/100 r), Bumns (120 mr/100 ), )xypas-
yuHa (150 mr/10071), moskopwuiis (300 Mr/100T), 4opHa
cmoposuna (280 mr/100 ), 6aknaxanu (750 mr/100T)

Tabmung 1
Cepenaniii ximiunuii ckaan srig
Bwmict
TMoxasuuicu OsxnHa HopHomizHa Yopuuns | HloBkoBuus By3una Hopra

ropobuHa CMOpOHHA
Boga, T 88 81 84 87 80 82
Byrnesoau, r 4.4 11 12 10 11 15
Xap4oBi BOJIOKHA, T 2,9 4,1 2,4 1,7 7 4.8
Kpoxmanb Ta nekcTpunu, T — 0,1 0,03 0,03 — —
MoHO- i TUITYKPH, T 4.4 10,8 10,0 8,1 - 7,3
Binku, T 1,5 1,5 0,7 1,4 0,6 0,9
Kupwu, r 0,5 0,2 0,3 0,4 0,5 0,4
OpraniuHi KUCIIOTH, T 2 1,3 2,0 1,2 0,3 3,0
3oma, T 0,7 1,5 0,2 0,2 0,6 0,9

Bitamiau, Mr

PeruHon 0,017 0,2 0,003 0,0033 0,030 0,017
B-kapoTHH 0,1 1,2 0,032 9,0 — 100
Tiamin 0,01 0,01 0,037 0,029 0,07 0,02
Pubodmasin 0,05 0,02 0,041 0,02 0,06 0,024
XouiH 8,5 36 6 12,3 — 12,3
ITaaTOHEBA KHMCIIOTA 0,276 0,5 0,124 0,08 0,14 0,4
[TipuagokcuH 0,03 2 0,052 0,05 0,23 0,06
donaru 0,025 0,0017 0,006 0,006 0,006 0,005
AcCKOpOIHOBA KHCIIOTA 15 15 9,7 36,4 36 113
Toxodepon 1,2 1,5 0,57 0,87 — 2
Biotun — 0,0025 0,0023 0,0006 — 0,0024
®DioXiHOH 0,0198 0,008 0,0193 0,0078 - 0,0001
HikorrHOBa K1CIOTA 0,6 0,6 0,418 0,8 0,5 0,3

MaxpoeneMeHTH, MT
Kauiit 208 158 77 194 280 244
Kanpii 30 28 6 24 38 43,6
Kpemniii — 10 22 10 — 60,9
Marwiit 29 14 6 18 5 19.4
Harpiit 21 4 1 10 6 2
Cipka 0,0013 6 7,4 6 6,6 2
docdop 32 55 12 38 39 31,7

MikpoeaeMeHTH, MKT
3aiizo 1 1,1 0,28 1,9 1,6 0,51
Wox - 5 18,2 1 - 0,85
KobOaner - 15 0,9 1 - 4
Mapranens 0,646 0,5 0,336 18 — 47
Minp 165 58 57 60 6,1 77
MonioneH - 8,7 2,4 0,6 — 24
Cenen 0,4 22,9 0,1 13,0 0,6 1,1
dTop — 13 73,9 7 — 17
Huuk 0,53 0,01 0,16 0,12 0,11 250
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Ta yepBoHOTONOBa Kamycta (150 mr/100 r), a Takox
mukopocii sronu: Oysmna (1200 mr/100 r), noxuHa
(420 mr/100 1), aponis (1500 mr/100 r), naBpoBUIIHS
(500 mr/100 ). Takox aHTOLIAaHU MICTITHCS B 4Yep-
BOHOMY alejbCHHI, YepellHi, IpaHaTi, COJOAKOMY
[epili, YOPHOMY PHCI, YEpBOHIM MOy, MmaBmii,
ropoxy, crapxi, OaHaHax, rpymi, (eHxemni, arpyci,
ToMarax, rmoai. [Ipu nboMy B JIMCTI IUX POCIUH KOH-
LIEHTpAIlisl aHTOLIaHIB MPUOIM3HO B JIECATh pa3iB
BHIIA, HIX y TIIofax abo sronax [5-9; 14; 15].

VY Tabmuni 1 npexacraBieHo cepenHiil XiMidHUI
CKJIaJ AT1a, 0araTUx Ha aHTOLIAHHU.

AHanizyroun gaHi TaOmumi 1, MOXHA 3poOUTH
BHCHOBOK, 1[0 MPEJICTaBJICHA CUPOBHHA € JKEPETIOM
010JIOTIYHO aKTHBHUX pPEYOBHH. I[IpomykTH, OTpH-
MaHi 3 Hel, MOXXyTb BUKOPHUCTOBYBaTHUCh HE TiIbKH
IUIsl 3a0apBIeHHS, a me i A7 30aradeHHs] XapuyoBUX
MPONYKTiB OiONOTIYHO aKTHUBHHUMU PEUYOBHHAMH Ta
MiABUIICHHS IXHIX aHTHOKCUIaHTHHUX BJIACTUBOCTEH.

Sk MOKa3yrTh OCIHIHKCHHS, PO3MOIJ aHTOIlia-
HIiB y TUIOJax HEPiBHOMIpHUI — y MIKipodli 1X BMICT
y 3—7 pa3iB BUILUIA, HIX Y cOKy. ToMy, 3acTOCYBaBILH
KOMIUIEKCHUH MiAXiA 10 mepepoOiIeHHs] CUPOBHHH,
MOXKHA OJIEpKaTh JeKUIbKa MPOMYKTiB, sIKi O BUKO-
HyBaJIM pojib OapBHUKA ab0 OIOJOTIYHO AKTHBHOI
nobaBku. Tak, MOXXHa OTPHUMATH CiK, SKHHA IMOTIM
MOXXHAa KOHIIGHTpYBaTH. Bu4aBKH, SIKi MpH LBOMY
YTBOPWIIMCS,, MOJKHA E€KCTPAaryBaTH Uil BUITYYCHH:I

0apBHUX pPEYOBHMH; BHUCYIIyBaTH Ta OTPUMYBAaTH
MOPOIIOK; PO3BApIOBATH 1 MPOTUPATH 3 METOIO OTPH-
MaHHs IMope uu nactu [8; 9; 14; 15].

VY pa3i po3poOineHHS HaTypaJbHHX OapBHHKIB
HEOOXiTHO Mam’sTaTu, 1o 3abapBieHHS NPUPO.-
HUX aHTOIliaHIB 3aJIekUTh Bij OymoBu, pH cepemo-
BUIIIA, YTBOPCHHSI KOMIUIEKCIB 3 MeTajaMu, 31aTHO-
CTi aficopOyBaTHCs Ha Mojricaxapuuax, TeMieparypH,
cBimia. OCHOBHMM HEIOJIKOM AaHTOLAHIB € 3MiHa
3a0apBiieHHs OapBHUKA B pe3ynbraTi 3Minu pH cepe-
nosumma: 3a pH 1,5...2 — Hail0OIbII CTiliKe YepBOHE
3abapsienss; 3a pH 3,4...5 — yepBOHO-TypIypOBE
3abapeineHHs (3a pH Buie 4,5 — K MIrMeHT 4OpHOT
cMmopoaunn); 3a pH 6,7...8 — cuHe, cUHBO-3€TICHE
3abapeieHHsI; 3a pH 9 — 3eneHe 3a0apBieHHS; 32 Mij-
Bunienns pH mo 10 — xoBte 3a0apeienns [11-13].

BucHoBku i3 3a3HavyeHux npodaem i mep-
CHEKTHBH MOAAJIbIINX TOCTIINKEHb Yy MOTAHOMY
Hanpsami. Ha ocHoBi iHdopmaniiHux mxepen Oyno
3’5ICOBAaHO ACOPTUMEHT IUIOIOBO-ATIIHOI CHPOBUHH
3 BUCOKHM BMICTOM aHTOIIiaHiB. BukopucranHs Takoi
CHPOBHUHH Il BAPOOHUIITBA HATYPAIbHUX XapIOBHX
OapBHUKIB € aKTyaJIbHUM HaTerep.

VY pa3i KOMIUIEKCHOTO MiAX0My A0 MepepoOiIeHHs
arif, 0araTuX Ha aHTOILIaHU, MOYKHA OJEpXKaTh HE
TIIbKU OApPBHUKH, @ 1 CMAKOBI 1 010JIOT1YHO aKTHUBHI
JN00aBKH Y BHIVISI MACTH, TOPOILIKY, EKCTPAKTIB Ta
KOHIIEHTPOBaHHX COKIB.
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T. Levkivska, PhD, Associate Professor (National University of Food Technology); O. Dushchak, PhD (National
University of Food Technology); S. Abovian (National University of Food Technology). Prospects of obtaining
antocyan colouring agents for the food industry.

Abstract. The concept of food additives is considered in the article. A special place among food additives be-
longs to colouring agents used in various branches of food industry. Colouring agents are divided into natural,
synthetic and inorganic. Nowadays, the range of synthetic is quite wide against to natural ones. The aim of the work
was to summarize scientific and technical information on potentially productive raw materials to get of natural food
colouring agents — anthocyanins, analysis of technologies for (raw materials) processing.

Anthocyanins colour plant organs in violet, blue, dove-coloured, crimson, and pink. Anthocyanins are powerful
antioxidants, they bind oxygen free radicals and prevent from damaging cell membranes.

The raw materials, rich in anthocyanins (blackberry, blueberry, elderberry, mulberry, black currant and choke-
berry) were chemically studied. Analyzing the obtained data, we can conclude that the mentioned raw materials are
not only the colouring agents but appear to be also a source of biologically active substances.

As distribution of anthocyanins in fruits is uneven the fruit peel contains, is by 3—7 times more than the juice, it
is desirable to take a comprehensive approach to processing of the raw materials. So you can get the juice, to be
concentrated later. The received pomace can be extracted: to get coloring substances, dry and obtain powder to;
boil soft and cream, in order to obtain a puree or paste. Thus, you can get several products that would act as a dye
or dietary supplement.

However, when developing natural colouring agents, one shall to remember that the color of natural anthocy-
anins depends on the structure, the pH of the environment, the formation of complexes with metals, the ability to
adsorb on polysaccharides, depends on temperature and light.

Key words: food additives, natural colouring agents, anthocyanins, blackberry, blueberry, elderberry, mulberry,
black currant, chokeberry.
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SEMI-FINISHED PRODUCTS OF HERODIETIC NUTRITION
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Abstract. Health is a unique value of humanity, especially in the global era of the COVID-19 pandemic, so
improving the health of the population is the main task of a society that strives for prosperity and sustainable
development. The food industry is critical to humanity and the planet. The question of the expediency of a balanced
diet to ensure the quality and prolong the duration of socially active life is becoming increasingly important in
almost all countries of the world. The creation of new food is due to many factors: global climate change, leading to
certain problems in crop and livestock, the general deterioration of human health associated with new technologies
for growing, processing and production of food, which is a prerequisite for inventing preventive or curative food
and beverages. The meat industry, as the most important branch of the national economy, provides the countrys
population with one of the main sources of protein. With its multi-vector development, one of the important directions
is the production of frozen products, including meat and meat-containing cut semi-finished products. Despite the
unstable economic situation in the country and low purchasing power of the population, especially the elderly,
among the main factors shaping the dynamics of this segment is the deepening of intersectoral cooperation, namely
in the meat industry — expanding the range of frozen semi-finished products.

Given the above, a timely and promising direction is the development of recipes and improving the technology
of production of meat and fish semi-finished products using meat (turkey fillet), fish (hake), vegetable raw materials
and blends of oils (high oleic sunflower and grape seed oils). According to the results of research, recipes were

developed and the nutritional value of the new product was calculated.
Key words: meat and fish semi-finished product, blend of oils, herodietic nutrition, nutritional value.

Statement of the problem in general. The issue
of preserving and improving the health of the coun-
try’s population is a priority of the state [1]. In many
developed countries, the proportion of the elderly is
about 20-25%. According to UN forecasts, the per-
centage of people in this age group will almost dou-
ble over the next 50 years. By 2050, the number of
people over the age of 60 in the EU is expected to
increase to 38.1%. This forecast can be explained pri-
marily by declining birth rates and total population
in the vast majority of regions [2]. This means that
more than a third of the population will need special
care, treatment, prevention of pathologies of various
etiologies, including the organization of nutrition,
which significantly affects the general condition of
the human body and life expectancy [3].

Analysis of recent research and publications.
Research in the field of implementing effective meas-
ures to increase the creative longevity of the popula-
tion, preserve its health and prevent disease is relevant
and has social, economic and political significance
[4]. For a large part of the elderly population, the
most important factor in healthy old age is a balanced
diet [5]. With this in mind, many scientists from dif-
ferent countries are working to expand the range of
functional foods that contain ingredients that increase
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the human body’s resistance to disease, allowing it to
lead an active lifestyle for a long time [6].

There are currently no meat and fish products
for the elderly in the retail chain [7]. Products using
only one type of meat or fish raw materials represent
the range of chopped semi-finished products [8, 9].
Scientists in many countries pay considerable atten-
tion to the development of new (innovative) products,
balanced in composition, which would be included in
the daily diet and provide a positive impact on the
body of the elderly. Thus, taking into account both
theoretical and practical works of scientists, addi-
tional research is needed on technologies for the pro-
duction of multicomponent meat products, including
studying the impact of certain ingredients on improv-
ing biological efficiency, improving physicochemi-
cal and organoleptic characteristics of meat and fish
semi-finished products [10].

Despite numerous studies on the creation of prod-
ucts with high nutritional and biological value, the
range of the last is small. They mainly involved a
combination of different types of meat and vegetable
raw materials, the introduction of mineral and protein
supplements, iodine-containing raw materials [11].
Combining raw meat and fish in different proportions
in the technology of production of semi-finished

© Peshuk L. V., Novik G. V., Savchenko A. M., Goncharenko I. P., 2021
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products for functional purposes is an important area
of research in view of the development of this type of
semi-finished product today.

Forming of the article goals. The aim of the
work is to develop new types of meat and fish prod-
ucts, which contain an innovative component in the
form of functional ingredients with a high degree of
digestibility, high biological and nutritional value.

Statement of the main research material.

Samples of meat and fish semi-finished products
were the objects of research:

— meat semi-finished product — “Chopped poultry
cutlets” (control) [12];

— fish semi-finished product — “Fish cutlets” (con-
trol 2) [12];

— three recipes of semi-finished products with
replacement of turkey fillet in the amount of 20%,
24% and 28% for fish fillet were developed.

Nutritional value was determined by calculation
using data taken from the reference literature on the
composition of raw materials [13].

Amino acid score was calculated by a well-known
method for an ideal protein [14].

Also we evaluated the quality of products during
storage according to their microbiological contamina-
tion in accordance with GOST 30518 [14], the presence
of pathogenic microorganisms, including Salmonella
in 25 g and pathogenic staphylococcus in 1 g according
to GOST 26972 [15], the amount of yeast micromy-
cetes in 1 g in accordance with DSTU 8447 [16].

For the development of herodietic meat and fish
semi-finished products, turkey meat with a tender
texture, juiciness and aroma was chosen; among
fish raw materials — hake fillets as the most availa-
ble raw material for people of this age category. For
greater tenderness, juiciness and improvement of the
taste of meat and fish cutlets and harmonization of

the fatty acid composition of the finished product, a
blend of oils was introduced into the recipe of meat
and fish semi-finished products: high-oleic sunflower
(according to DSTU 4492: 2005) and grape seed oils
(TU U 15.4-25399227-008: 2007 “Refined and unre-
fined packaged edible oils. Specifications™) in the
ratio of 70:30.

During the study, recipes for meat and fish semi-fin-
ished products with different ratios of meat and fish
raw materials and technology of their preparation
were developed. Samples were prepared according to
the classical technology with partial replacement of
raw meat (turkey fillet) with fish (hake) in the ratio
shown below (tabl. 1), grape seed oil and high oleic
sunflower oil were added to the developed samples at
the mixing stage. According to the results of sensory
analysis of finished products, three recipes of meat
and fish semi-finished products were selected (tabl. 1)
for further research.

Given that the purpose of the study is to develop
meat and fish products, we consider it appropriate to
compare the chemical composition of some indica-
tors of meat and fish raw materials as the main recipe
components of new products.

The nutritional value of protein products depends
on the amino acid composition of proteins, in particu-
lar the presence of essential amino acids (tabl. 3). In
the course of calculations of amino acid scores, data
on the amino acid composition of egg white (based on
information sources) were used.

It was noted (tabl. 2) that the proteins of experi-
mental samples 4 in comparison with proteins of con-
trol 1 and 2 have a better amino acid score for tryp-
tophan (1,1 times). The amino acid score for other
amino acids of test samples 4 and 5 compared to con-
trol 1 is higher by 1,2...1,5 times, but approximately
at the same level as control 2.

Table 1
Recipe composition of meat and fish semi-finished products
Raw materials Mass of raw materials, g
Control 1 Control 2 Sample 3 Sample 4 Sample 5

Turkey fillet 65,7 — 33,8 42,6 48,2
Hake — 70,2 28 24 20
Melange - - 9,8 9,8 9,8
Sunflower oil - - 4,5 4,5 4.5
Grape seed oil - - 1,9 1,9 1,9
Wheat bread 12,0 12,0 - - -
Flour:
wheat B B 9,7 B B
rice - - - 4.9 -
oat — — - - 33
Onion 11 11 11 11 11
Kitchen salt 1,1 1,1 1,1 1,1 1,1
Ground black pepper 0,2 0,2 0,2 0,2 0,2
Water 10,0 5,5 - - —
Total: 100 100 100 100 100
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Table 2
Amino acid rate of meat and fish semi-finished products
Amino acid Amino acid rate of meat and fish semi-finished product, %
Control 1 Control 2 Sample 3 Sample 4 Sample 5
Valine 71 104 83 85 84
Isoleucine 77 114 91 91 91
Leucine 101 115 106 107 107
Lysine 148 160 146 152 151
Methionine + cystine 98 108 109 110 109
Threonine 92 105 96 97 99
Tryptophan 105 108 113 115 109
Phenylalanine + tyrosine 111 124 115 115 116
Table 3

Assessment of compliance of fatty acid composition of lipids of meat and fish semi-finished products
with the recommended norms of their consumption

Fatty acid Fatty acid content, g / 100 g of product Recommended
Control 1 | Control2 | Sample3 | Sample4 | Sample5 | amount, g/day
Saturated, including 0,3 0,5 1,33 1,36 1,62 25
Mpyristic (C,,,) 0,007 0,06 0,03 0,03 0,02
Palmitine (C,,) 0,21 0,31 0,24 0,2 0,196
Stearic (C,,,) 0,07 0,12 0,09 0,07 0,066
Monounsaturated, including 0,39 0,48 2,39 2,49 2,35 30
Palmitoleic (C,4,) 0,05 0,1 0,08 0,07 0,076
Oleic (Cjq.,) 0,33 0,3 0,30 0,25 0,264
Gadoleic 0,001 0,07 0,03 0,026 0,022
Polyunsaturated, including 0,39 0,51 4,42 4,49 4,24 11
Linoleic (C,,) 06 0,35 0,20 4,28 4,13 4,14
Linolenic (C ;) ®3 0,03 0,30 0,14 0,12 0,10
Arachidonic 0,013 0,014 0,01 0,013 0,013

The content of valine, isoleucine, leucine is
approximately 1: 1: 1 protein, which corresponds
to the recommended daily intake of man. A slight
increase in the ratio of lysine and tryptophan was
found, which indicates improved absorption of cal-
cium and blocking the excretion of trace elements.

The biological efficiency of lipids of developed
meat and fish semi-finished products was determined
by their fatty acid composition (tabl. 3). Blending of
oils is the most effective and economically justified
method of designing fatty products with a given com-
position and ratio of PUFA, which corresponds to the
basics of nutrition science.

The content of unsaturated fats in the developed
meat and fish products of samples 3 and 4 is 20%
of the total fat, and in sample 5-24%. The dominant
fraction among PUFAs in all samples is essential lin-
oleic acid, the content of which in the experimental
samples of meat and fish semi-finished products is
almost at the same level, while in control samples
1 and 2 the acid content is lower by 11% and 10%
respectively.

The main representative of MUFAs is oleic; its
content in the studied samples varies within 30%,
which in comparison with control 1 and 2 remains
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at the appropriate level in the developed samples.
Among the SFA in control 1 and 2, palmitic acid pre-
dominates, which is slightly lower in the studied sam-
ples than in the control ones.

Indispensable nutrients in a person’s diet are
non-synthesized in his body vitamins that should be
regularly supplied in quantities that meet physiolog-
ical needs.

The developed meat and fish semi-finished prod-
ucts are characterized by a high content of vitamin E
(2,6-2,32 mg / 100 g in the experimental samples)
due to the use in the prescription composition of a
significant amount of blended oils.

In all experimental samples found a significant
content of vitamin B,: 75,21 and 74,34 mg/100 g —
samples 4 and 5, which is much more than in the con-
trol — 43,25 and 56,13 mg/100 g of product, respec-
tively. In addition, the developed meat and fish
semi-finished products have a high content of nico-
tinic acid and vitamin B,,. The use of these semi-fin-
ished products provides a daily requirement of vita-
min B, by an average of 22,6%, B,, — by 36,3%,
E — by about 10,4%, nicotinic acid — by 25%.

We determined the quality and safety of meat
and fish semi-finished products on microbiological
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indicators. The study of microbiological parameters
of frozen meat and fish semi-finished products dur-
ing storage showed that the indicators of E. coli (col-
iforms), opportunistic and pathogenic microflora are
within acceptable values (tabl. 4).

The amount of MAFANM in the experimen-
tal samples underwent minor changes, but after six
weeks did not exceed the allowable level during stor-
age at a temperature of minus 18°C. Since, there is no
normative documentation for meat and fish semi-fin-
ished products in Ukraine, we were guided by the
norms established for meat chopped semi-finished
products, namely DSTU 4437: 2005 “Semi-finished
meat and meat and vegetable chopped products.
Specifications”, according to which the shelf life at a
temperature of minus 18°C is not more than 60 days.
The duration of storage of the developed meat and fish
semi-finished product is 42 days (research period).
Meat and fish semi-finished products belong to the
culinary frozen products, which have a limited shelf
life, during which there are changes in the complex
of organoleptic, physicochemical and microbiologi-
cal parameters. Changes in quality indicators were
recorded during storage of semi-finished products in
the refrigerator at a temperature of minus 18°C for six
weeks (study period).

In the study of changes in organoleptic quality
indicators of meat and fish semi-finished products,
their highest level was recorded during the first seven
days. The overall evaluation of the products after the
seventh day with increasing storage period gradually
decreased.

During 42 days of storage, all three developed
samples of semi-finished products were character-
ized by uniform color — from white to light gray.
The smell of meat and fish semi-finished prod-
ucts, made according to recipes 3-5, is described
as pleasant, characteristic of this type of product.

No foreign odors, odor of fat oxidation during the
entire storage period. The consistency of the test
samples is homogeneous, without lumps, foreign
inclusions, without stratification of the consist-
ency. The taste of meat and fish semi-finished
products is typical of this type of product, without
any foreign taste.

The study of changes in moisture content showed
that after six weeks of storage, the mass fraction of
moisture in control sample 2 decreased by 3%, in
control sample 1 and all experimental — by 2.5%.

The purpose of the cost calculation is to determine
the difference in the cost of raw materials for control
and meat-fish samples. Their comparative assessment
is proposed below (fig. 1).

Analyzing the obtained data (fig. 1), it should be
noted that the cost price (CP) of raw materials of
developed meat and fish products is slightly lower
than the CP of raw materials of control sample
1 (turkey fillet). It can be noted that fish products are
not popular among the majority of the population,
so the combination is a decisive factor in the case
of their consumption, and because of price compar-
ison, the developed samples were cheaper than the
control sample 1.

Conclusions from these problems and pros-
pects for further research in this area. Based on the
analysis of theoretical and experimental research, the
technology of production of meat and fish semi-fin-
ished products for heroic nutrition has been improved
by combining turkey and fish (hake) fillets, vegetable
raw materials and blends of vegetable oils.

It is proved that higher indicators of biological
value of proteins and lipids characterize the devel-
oped semi-finished products. The proposed meat and
fish semi-finished products have better organoleptic
characteristics, higher content of vitamins E and B
group compared to control samples.

Table 4
Changes in microbiological parameters of meat and fish semi-finished products during refrigerated storage
Duration
Indicator of storage, | Control1 | Control2 | Sample3 | Sample 4 Sample 5 Valid level

days
MAFANM, 1 2,4x10° 2,1x10* 2,0x10° 2,0x10° 2,0x10?
CFU /g 14 2,7x103 3,1x10* 2,5%10° 2,4x10° 2,4x10° | Not more than

28 3,5x10* 4,0x10° 3,0x10* 2,8x10* 2,7x10* 1,0x10°
42 3,8x10* 4,5x10° 3,3x10* 3,0x10* 3,0x10¢

E coliin0,1 g Not Not Not Not

1-42 detected detected detected detected Not detected | Not allowed
S. aureus in 0,1 g Not Not Not Not

1-42 detected detected detected detected Not detected | Not allowed
Pathogenic
. 2 Not Not Not Not
including 1-42 detected detected detected detected Not detected | Not allowed
Salmonella in 25 g
L. monocytogenes Not Not Not Not
in25g 1-42 detected detected detected detected Not detected | Not allowed
Proteus in 0,1 g Not Not Not Not

1-42 detected detected detected detected Not detected | Not allowed
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Fig. 1. Comparative assessment of raw material costs for the production of 1 kg of meat
and fish semi-finished products
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JI. B. Ileuwiyk, 00Kmop cinbCbK020CHOOApPCLKUX Hayk, npogecop ([ninposcekuti Hayionanvul yHigepcumem
imeni Onecsi Tonuapa), I. B. Hogik, kanouoam mexHivnux Hayx ({HinposcoKull HayioHANbHUL YHigepcUumem imMmeni
Onecs Tonuapa); A. M. Caesuenko, 1. II. I'onuapenko (/{ninpogcoxuti nayionanvuuil yHigepcumem imeni Onecs
Tonuapa). Po3pooxa nosux euoie m’aco-pudHux nanieghadbpuxamis 2epooicmuinozo XapyyGeanHs.

Anomauia. 300pos’s — ye YHIKaIbHA YIHHICMb TI00CMEd, mum nave y 2100aivny enoxy nanoemii COVID-19,
MOMY NONINWEHHSI CMAHY 300P08 1 HACENeHHs. — 20JI08He 3A60AHHsl CYCRIIbCMEA, sike npasHe 00 61a2ononyyus
ma cmanoeo po3gumky. Xapuoea 2any3b KpUMU4Ho 3Hauywa 0as noocmea ma nianemu. Ilumanns ooyinerocmi
30anaHCO8AH020 XaApUy8aHHsA O 3abe3neueHHs AKOCMI ma NOOO0BIHCEHHS MPUBATOCMI COYIANbHO-AKMUBHO20
arcumms Hadysae Oedani OinbWIOl akmyanrbHocmi mavsce 6 ycix Kpainax cgimy. CmeopeHHs HOBUX NPOOYKMIE
Xapuy8amHs 3yMOGNeHO 6acamvMa haxmopamu: 2R0OaNIbHUMU 3MIHAMU KIIMAnmy, wo Npu3eoosims 00 NOs6U
nesHUx npobiem y pOCIUHHUYMBE Ma MEAPUHHUYMEI, 3A2ANbHUM NOSIPUIEHHAM 30008 sl IH00CMEd, N8 SA3AHUM
i3 HOBUMU MEXHONO2IAMU BUPOWLYBAHHS, 0OPOOKU Ma 8UPOOHUYMEA NPOOYKMI8, WO € NepedymMo8or0 BUHANIOEHHS
npoginakmuunux abo AKy8arbHUX NPoOyKmie i Hanoig. M’acHa npomucnosicmv AK HAUGANCIUBIUA 2aTY3b
HAaYioHANIbHOI eKOHOMIKU 3a6e3neuye HaceleHHs KpaiHu 0OHUM i3 OCHOS8HUX Odcepell OinKa. 3a bazamoseKxmopHocmi
iT po36uUmKy 0OHUM 13 BANCTUBUX HANPSAMIE € BUPOOHUYMEBO 3AMOPOIICEHOT NPpoJYKYil, 30Kpema Haniegabpuxamis —
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M’acHux i m’sicomicmkux nocivenux. Hezgaoicaiouu Ha HecmabilbHy eKOHOMIUHY cumyayilo y Kpaini ma HUu3oKy
KYRigeNbHY CHPOMOICHICTNG HACELEHHS, 0CODAUBO M100ell NOXUNIO20 iKY, ceped 20I08HUX YUHHUKIG, AKI opMYOmb
OUHAMIKY PO3BUMNKY OAHO20 Ce2MeHma — NO2IUOLEHHS MIdCeay3e60i Koonepayii, a came y M SCHIl NPOMUCTIO80CHIE —
PO3UIUPEHHSL ACOPMUMERNTY 3aMOPOJICEHUX Haniepadbpuxamis.

3 0ena0y Ha sulyesuKIadeHe CBOEYACHUM | NEPCREKMUBHUM HANPIMKOM € po3p0OKa peyenmyp i YOOCKOHANEHHs.
MexXHON02I] BUCOMOBNLIEHHS M ACO-PUOHUX HANIBHAOPUKAMIE I3 BUKOPUCMAHHAM M ACHOT ((ine iHOuuo020), pubHoi
(xexa), 0804e80i CUPOBUHU A KYNAHCY ONIll (BUCOKOONEIHOB0I COHAWHUKOBOI Ma Olii 3 BUHOZPAOHUX KICMOYO0K). 3a
pe3ybmamamu 00CaiodiceHb Y10 po3pooLeHo peyenmypu ma po3paxo8ano Xapuosy YIHHICHb HO8020 NPOOYKMY.

Knrwouoei cnoea: m’sco-pubnuil nanisgpabpuxam, Kynasic onitl, 2epodicmuyne Xapyy8anhs, Xapuoea YiHHICMb.

22



Haykosuii gicHuk [Monmasceko20 yHigepcumemy eKOHOMIKU | mopeaigni Bunyck 1, 2021

VK 637.142.2
DOI https://doi.org/10.37734/2518-7171-2021-1-4

BUKOPUCTAHHA MOPKBAHHUX MOPOLIKIB
AJISA 3BATAYEHHSA MOJIOKA MIHEPAJIBHUMMU EJIEMEHTAMU

M. M. CAMUIMK, xaHauIaT TEXHIYHUX HAYK, TOLICHT
(CyMchKuit HalllOHATBHUN arpapHUi YHIBEpCHUTET);

P. B. HUPYJIUK (CyMmchKuii HalliloHaTbHUN arpapHiil YHIBEpCHUTET)

Anomauia. Monoko € ocHognum Odicepenom OiIKI8 i 0008 A3KOBUM NPOOYKIMOM Y UWOOEHHOMY Xap408OMY PAli-
oHi dimeti. PexomeHOyEmMbCsl 8IICUBAMU MOTIOKO, 00 AKO20 000AHO 8imaminy ma minepanvhi pewogunu. Came momy
30azauenHss MONOKA € aKmyansHum numanuam. Mema docniodicents — oOTpYHMYSaAHHA OOYINbHOCHI GUKOPUCTAH-
H3L MOPKGAHUX NOPOUIKIG 0115 30a2aeHHs MOIOKA MIHEPATbHUMY. pedosunami. 110KasHUuK AKOCMI MONOKA 6U3HA-
YAIUCA 3a CMAHOAPMHUMU MEMOOUKAMU. OP2AHOIeNMUYHA oyinKa npoee()eHa 3a JICTY 2661:2010, mumposana.
Kucromuicme suznauanaca 3a JJCTY 8550:2015. Ximiunui ananiz nopowxis npogedeHo memooom eneKmpOoHHOL
Mikpockonii' 3 euxopucmanuam demexkmopie SEM ma EDS. I3 kopenennodie mopxeu copmy Illanmane ma ixmix
WIKIPOK Yy 1a060pamopHux ymogax 6yio 6ucomogneno nopouKy ma po3pooieHo mexHonozio 30azavents Humu Mo-
aoka A2. Ananiz XimiuHo2o CKIady NoKasas, wo MOPKEsHI NOPOUIKU 3 OCHOBHOI YACTNUHU KOPEHENI00i68 MICMsmb
K (27,1%), Ca (6,97%), CI (5,09%), P (3,82%), Na (3,3%), Fe (1,07%), Mg (0,75%) i S (0,47%,). Bcmanoeneno,
Wo 000aBanHs NOPOWIKY i3 Kopenennoodie Mopkeu y kinekocmi 10% no3umugHo 6nauHyn0 HA Op2aHONenMUYHI 61a-
CMU8OCMi MOJIOKA, He 3HUMNCYIOUU 11020 30amHocmi 00 30epicanis. 36azauerne MOLOKO MALO XAPAKMEPHUil nacme-
PUB08AHOMY 3ANAX, NPUEMHUL KPeMOBULL KOLIp i 1eckuli npucmak mopkeu. Koncucmenyis pospobnenozo npooykmy
8i0N06i0ana KoHcucmeHyii nacmepuzo8ano2o Moioka. Buasneno, wo y nopowxax iz MOPKEAHUX WKIPOK OesKUX
MIHEPATbHUX PEYOBUH MICMUMbCSL Dible, HIJIC Y OCHOBHIN yacmuni kopenennody: K — na 4,28%, Fe — na 0,73%,
P —na 0,45%, S — na 0,12%, ane 0ooasanus makux HOPOWKIE 00 MOLOKA 3HAYHO 3HUJICYE U020 AKICHI NOKAZHUKU
ma npuzeo0untb 00 WEUOK020 NCYBAHHS NPOOYKMY. 3pa3oK i3 NOPOWKOM i3 MOPKESHUX 810X0016 Mae OPYyOHYeamull
BIOMIHOK [ XapaxmepHutl 08ouesuii npucmax i apovmam. Kucromuicmos monoxa iz 000a8anHAM NOPOWIKY i3 MOPKES-
HUx wKipok nepesuwgysana na 4°T nopmamueny. Taka mexnonozis modce 6ymu 6e368i0x00H010, Y pasi 8UCYULY8ANHS
MOPKSSIHOL Me32u, OMPUMAHOL NICas Qitbmpysants MOaoKa, i sukopucmanis ii sax xapuosoi oobaexu. Pozpobra

MEXHON02IT BUKOPUCMAHHS BUCYULEHOT MOPKBAHOT Me32U € NEPCHEeKMUBOI0 NOOAILUUUX OOCTIOICEHD.
Knruosi cnoea: sdpazauene monoko A2, MopKeaHUull NOPOULOK, MOPKEAHT WKIPKU, XIMIYHUIL CKIA0, MIHepalbHi

peuosunu, 6e38i0X00HA MEXHONO2I.

IMocTanoBka mpodJeMn y 3aralbHOMY BHIVISIITI.
Bignosigao 1o Hopm xapuyBaHHS y 3aKi1agax OCBITH
Ta JUTAYHX 3aKJIaJax O3IOPOBJICHHS Ta BiINOYHUHKY
[1] MoMIOKO Ta MOJNOYHI IPOAYKTH € OCHOBHHUM JIXKE-
peitoM OiNKiB i € 000B’ A3KOBUMH Y LIOAEHHOMY JHTS-
qomy pamom PexoMeHZ0BaHO CIIOKHBATH MOJIOKO
1 MOJIOYHI MPOyKTH, 1O AKHMX JOJAaHO BiTaMiHU
Ta MiHepajbHI pedoBMHH. Taki J0OAaBKH HAAAIOTh
MOJIOYHUM TPOAYKTaM JONATKOBI (pyHKUIOHAJBHI
BJIACTHUBOCTI, IPOTE ACOPTUMEHT 30aradyeHoro MOJIOKa
Ha PUHKY YKpaiHM NpENCTaBJIeHO JIMIIE JeKiIbKoMa
BUPOOHUKaMH.

Ha Bigminy Bix 3BHYaliHUX, MOJIOYHI TPOXYKTH
(YHKIIOHaTBHOTO TpPHU3HAYEHHS, KPIM BHCOKOI
Xap4yoBOi I[IHHOCTI Ta TapHOTO CMaky, IOBHHHI
MO3UTUBHO BIUIMBATH Ha 3J0pPOB’S JIonuHu [2].
OcoOmuBoi yBarm mnoTpeOye XapyoBHU palioH
mited. BimoMo, mo OiTH MalOTh IiABUINEHHI
(y 1,5-2 pa3u) ocHOBHHMIT OOMiH MOPiBHSIHO 3 JOPOC-
JUMH, TOMY i 4ac po3poOKH XapuoOBUX PalliOHIB
JUIS AiTeH Cciiji 3BepTaTh OCOOMUBY yBary Ha Ipo-
OYKTH 3 BUCOKMM piBHEM O1JIKIiB Ta 1HIIUX HYTpi-
€HTIB. BiNKM € OCHOBHUM IIJIACTHYHUM MaTepiasioM,
i3 IKOTO OYyIyIOTHCS HOBI KIIITUHHU Ta TKaHWHU [3].
Oco0OnuBe 3HaueHHs cepen OIKOBMICHUX MPOAYK-
TiB Ma€ MOJIOKO.

© Camimuk M. M., Hupynux P. B., 2021

OcHoBHMM OimkoM MoJioka € [-kasein. IcHye
IBa TUMU P-kaseiny: Al ta A2, BiAMIHHICTH SKHX
3yMOBJICHa aMiHOKHCJIOTHOIO TOCTiJOBHICTIO. Tum
A1 MicTHTb TiCTHIUH, a TUI A2 — IPOJTiH y 67 moJo-
JKEHHI aMiHOKUCJIOTHOT ociigoBHOCTI [4]. [Ipu po3-
nreruieHHi PB-xazeiny tunmy Al yTBOproeThes P-Kazo-
MOpQiH — OmioiN, 3MaTHUH BUKIMKATH MOPYIICHHS
y TpaBHId 1 HepBoBili cuctemax [5]. Bommouac
MOJOKO A2 Kpalle 3acBOIOETBCS 1 Mae Timoajep-
TeHHI BJIAaCTUBOCTI [4], ToMy po3poOsitu 30araueHe
MOJIOKO JOLIJILHO Ha OCHOBI MOJIOKA, IO MICTHTH
nuie B-kazein Tumy A2.

OO0O0B’SI3KOBUMH ~ HYTpI€EHTaMH Yy XapyyBaHHI
€ BiraMinu [6]. BoHu perymorwoTth 0e3niu ¢iziosno-
TYHUX MPOLECIB, BKIOYAIOYN MeTa0o0i3M BYIJIEBO-
IliB, OUIKIB, HUPIB, 3aCBOEHHS KHCHIO, TEMOTIIO0IHY,
1 € ocHOBOKW (hi3muHOI Tpare3aarHocTi. 30aradeHi
BiTaMiHAMH MOJIOYHI MPOAYKTH MOXHA 3aCTOCOBY-
BaTH SIK JIIKYBaJIbHI 3ac00M 3a BITaMiHHOI HEIOCTAT-
HOCTI, @ TaKOX JUIS MiABUINEHHS 3aXUCHUX (PYHKIIIN
opranizmy [7].

AHadi3 ocTaHHiX aocaigkeHb i myOmikamiii.
IcHye pexinpka TEXHOJOTiH 30aradyeHHsT MOJOKA.
AnpoOOBaHO y MPOMHUCIOBHX YMOBAaX TEXHOJOTIIO
BUPOOHUIITBA MOJIOKa, 30aradeHoro BiTaMiHAMH
A 1D,, C, noBeaeHo HOro NpUAATHICTB I MaCOBOTO
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BupoOHunTBa [8]. Bigommii cmocid oTpuMaHHS
MOJIOKAa 1 MOJIOYHHUX TPOAYKTIB, W0 mepeadayae
BBEJICHHSI Mepel nacTepusalliero abo cTepulizaiieto
PO3YMHEHOT0 Y HEBEJIMKIH KUTbKOCTI HOAHCTOrO Cy0-
ctpary [9]. Po3pobiena 1 3aCTOCOBYETHCSI Y BUPOO-
HUITBI TEXHOJOTiA yABTPanacTepu30BaHOTO MOJIOKA,
30arauenoro womom [10].

3ampornoHOBaHO  TEXHOJOTII0  MMacTepu30Ba-
HOTO MOJIOKA 3 JI0JIaBaHHSIM BaHUJIbHY 1 BiTaMiHiB.
Ak nobaBka Juis 30araueHHs BUKOPUCTaHUH [-Ka-
pOTHH, OTpUMaHHWI i3 MOPKBH METOJOM EKcTpa-
ryBanHs B ouii [11]. BcraHoBieHO, 110 MOJIOKO,
30arayeHe KapOTHHOIZaMHU MOPKBH, Ma€ Kpairy
3IaTHICTh 10 30epiranHsa. O4YeBUIHO, 1€ TTOB’ A3aHO
3 THM, 1[0 B-KapOTHH CIOBUILHIOE MiKPOOi0IOTIUHI
npotecu [12]. Y npomucioBux ymMoBax Jjis 30ara-
YeHHSI MOJIOYHUX TNPOIYKTIB BHUKOPHUCTOBYIOTHCS:
itaminuuii kommieke FT 041081EU, sikuii MiCTUTE
12 BaxymBux BitamiHiB (A, JI, E, C, Bc, Bl, B2,
B6, B12, PP, BS, 6i0THH) i KOMITJIEKC MiHEPaJIbHHUX
peuoBun FT 042836EU, no ckiany SKoro BXOASTH
Fe, Zntal[13].

AHani3 jiTepaTypH MOKa3aB, IIO HasBHI TEXHO-
Jorii 30aradeHHs] MOJIOKa TIEPEBaKHO Tiepe0avaroTh
BUKOPHCTaHHS CHHTETHYHO CTBOPEHUX BITAMIHHO-Mi-
HEepalbHUX KOMIUIEKCIB. [IpakTHyHO BiJCyTHI IpO-
IOYKTH Ha HaTypajibHiIi OCHOBI, X04Ya JOBEJCHO, IO
HaTypaJibHi BiTaMiHH 3aCBOIOETHCSI HAbaraTo Kpairie,
HiX cuHTeTHuHi [14]. lle moB’s13aHO 3 THUM, IO TIpU
BKHWBaHHI HAaTypaJIbHUX NPOJYKTIiB B OPTaHi3M ImoTpa-
IUIAIOTh, KPIM BiTaMiHIB 1 MiHEpaJbHUX PEYOBHUH,
me i gepMeHTH, sIKi 3a0€3MeuyIoTh X ONTHMAallbHE
3acBOEHHS. SIK MPHPOAHE JKEpesio KOPUCHUX Pedo-
BUH 00paHO MOPKBY (Daucus carota). Bona MicTuTh
BEJIMKY KUJIBKICTh KapoTHHOIMIB [15; 16], 95% sxux
CTaHOBJIATH KapoTHUHU. BeTanosneno, mo 35% kapo-
THUHOI/IIB CYXOi MOPKBH IIEPETBOPIOETHCS y BiTaMiH A
[17], Tomy onTUMalbHOW (OPMOIO UIsi BHECCHHS
MOPKBH y MOJIOKO € TopoIikoBa. KapoTuHoinu cribiki
JI0 3MiHU KHCJIOTHOCTI Ta TeMIeparyp, BATPUMYIOTb
HarpiBanus (no 130°C). Bigomo Takox, 110 BOHHU
€ aHTUOKCHIAHTaMU Ta MaroTh BHUCOKY OiOJIOTIUHY
aKTHUBHICTH [18].

BinbiicTh nonepenHbo MPOBEACHUX JTOCIIKEHb
MPUCBSYEHI PO3pO0Il TEXHOJIOTIH 3acTOCYBaHHS
MOPKBH Ta MOPKBSIHHX TOPOIIKIB Y HampsiMKy 30a-
rayeHHs MOJIOYHUX MPOIYKTIB KapOTHHOM, IIPOTE
MPAKTHYHO BIJACYTHS 1H(QOPMALIIS 00 MOXKIHUBOCTI
BUKOPUCTaHHST MOPKBSHHX MOPOIIKIB SK JpKepeia
MiHepaJIbHUX PEUYOBHH.

®opmyBaHHsA Wijel crarti. MeTolo po6oTH
€ OOTpyHTYBaHHS JTOLITBHOCTI BUKOPHCTaHHS MOp-
KBSIHUX TIOPOIIKIB Uil 30aradeHHss MOJIOKa MiHe-
PATLHUMH €JIEMEHTaMH.

Ha ocHoBi mocTaBneHoi
3aBJAHHSA JTOCIHIKEHHS:

— MpoaHaji3yBaTh XiIMIYHHH CKJaJ MOPKBS-
HUX TIOPONIKiB, OOIPYHTYBaTW MAOIIBHICTH iX

MeTH Cc(hOpPMOBAHO
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3aCTOCYBaHHS ISl 30araueHHs MOJIOKa MiHepalib-
HUMH PCUOBHUHAMU;

— PO3pOOHTH TEXHOJOTIYHY CXeMy 30aradeHHs
MOJIOKa MOPKBSIHUMH MTOPOIIKAMHU;

— MPOBECTH OPraHOJCNTHYHY OIHKY MOJIOKa,
30araueHor0 MOPKBSHIMH TIOPOIIKAM;

— JIOCHITUTH 3JIaTHICTh 10 30epiraHHs MOJIOKa,
30araueHoOr0 MOPKBSIHUMH TTOPOIITKAMH.

Buknax ocHOBHOro marepiaay aocCJiTzKeHHS.
ExcrniepuMeHTaNbHI JOCTIKSHHS IPOBEICHO Yy J1a00-
paropHUX yMOBax Ha kaeapi TEXHOJIOTH 1 Oe3meuHo-
cTi XapuoBHX NpoaykTiB CyMCBKOTO HaliOHAJIEHOTO
arpapHoro yHiBepcutery. IlpemMeroM mociimke-
HHS Oyl TIOPOIIKH, BUTOTOBJIECHI 3 MOPKBU COPTY
[ITarTane. OO’ €KT JOCIIHKEHHS — TEXHOJIOT1sS BUPOO-
HMIITBA IIMTHOIO 30arayeHoro MoJjoka. Bitaminu Tta
MiHepaIbHI PEYOBHHU MOKHA JIOAABATH JI0 XapUIOBUX
MPOMYKTIB y Ol0AOCTYMHIN Anst opraHizMy Qopmi,
HE3BKAIOYH HA TE, YM MICTIATHCS BOHH Y XapuOBOMY
nponykri [19]. Tomy mist mocmimkeHb BUTOTOBIECHO
MTOPOIIKY 13 MOPKBH Ta MOPKBSHHX HIKipOK. PeTensHO
BIIMHTI KOPEHETUTOAH OYMIIYBaJIH BiJ MIKipKH, HApi-
3a7M ciaiicaMu (TOBIIMHOIO 2 MM) 1 BUCYIIyBaJlM 3a
temreparypu 45—50°C npotsarom 3 ronuH B iHppaudep-
BOHIN J1TabopaTopHiil cymapili motyxHictio 1,8 kBT
[Ticst BUCYIITyBaHHS MaTepial moApiOHIOBAIN HA JTHC-
koBomy muHi JI3M-1 1 mpocitoBanu depe3 JaTyHHE
curo Ne 015. JIns mopganbIioro AOCIIJKESHHS BHUKO-
puctoByBanu nuiie ¢pakmiro Mere 0,15 M.

3 MeTor0 OOTPYHTYBaHHS JTONIUJIFHOCTI 3aCTOCYBa-
HHSI MOPKBSIHUX TOPOIIKIB JJIsi 30aradeHHs MOJIOKa
MiHEpATFHIMH eJIeMEHTaMH OyJI0 TIpoaHalli30BaHo iX
XIMIYHUH CKJaj. AHal3 IPOBOIWIN 3a JOTIOMOTOIO
nerekropa SEM ta EDS Ha ocHOBI Mikpockorna SEO-
SEM Inspect S50-B. 3pa3ku ans moCHiKeHHS 3all-
pecoByBasn y TabieTku giamMeTpoM 2 MM 3ii3 rutido-
BaHOIO 30BHINTHHOIO TTOBEPXHEI0. Pe3ynpraru aHamizy
MIpeaCcTaBieHo Ha puc. 1, 2.

AmHari3 mokaszas, 0 B OCHOBHIA YacTHHI Kope-
HEIUI0AiB MOpPKBHU MicTuThes: 27,1% K; 6,97% Ca;
5,09 % Cl; 3,82% P; 3,3% Na; 1,07% Fe; 0,75%
Mg i0,47% S. BumezaznadeHi Makpo- Ta Mikpoere-
MEHTH € XUTTEBO HEOOXITHUMH IS JIFOMUHM.

Takox TpoaHaTi30BaHO XIMIYHHM CKJaa TOpO-
MIKIB 13 MOPKBSHHX IIKIPOK 13 METOI0 BHU3HAYCHHS
MOXKJIMBOCTI 1X BHUKOPHUCTAHHA Ui BUTOTOBJIEHHS
30aradeHoro MoJyioka.

YV mxipri mopkeu BussieHo: 31,38% K; 2,49%
Ca; 6,32% ClI, 4,27% P, 1,69% Na, 1,8% Fe, 0,32%
Mg i 0,59% S. BcTaHnoBieHO, M0 ACSIKUX €IEMEHTIB
y MIKipII MICTUTHCS O1TBIE, HI’K Y OCHOBHIHM YacTHHI
kopererony: K — na 4,28%, Fe — na 0,73%, P — na
0,45%, S — ua 0,12%. Tomy omuH 3i 3pa3kiB 30arade-
HOTO MOJIOKA OyJ10 BUTOTOBIJICHO Ha OCHOBI ITOPOIITKiB
13 MOPKBSIHOI IIKipKH. BpaxoByrouw, 1o Ha TOBEPXHi
KOPEHEIUIONIB TPH 1X BUPOITYBaHHI HAKOIMHMIYETHCS
HaWOIbIIa KITBKICTh MiHEpaiB, JOMUILHO MEpepo-
OJIATH JIWINE MIKIPKHA OpPraHivHOI MOPKBH, Tia dac
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Puc. 1. PesyabpTaTn XiMiYHOr0 CKJI1a1y MOPKBSHOIO IIOPOLIKY

(]
(=]

nmn/cex/sB

[
(=]

15

o

1 2 3 4

5 6 7 8 9 k38

Puc. 2. PesynbTaTn XiMiuHOr0 CKJIa1y NOPOIIKY 3i MIKIPOK MOPKBH

BUPOILYBaHHS SIKOi HE BHKOPHCTOBYIOTHCSI CHHTE-
TUYHI 100pHBa.

Byno BUrotoBneHo qBa eKCiepuMEHTaIIbHI 3pa3Ku
Ha OCHOBI MoJoka A2. BU3Ha4eHHS TEHOTHITY 3pa3-
KiB MOJIOKa 3[iHCHIOBAaJIM 3a JOTOMOIOI0 MOJIEKY-
JISIPHO-010JIOTIYHOTO aHaJi3y po3Mi3HaBaHHS aneneit
MeTooM MojiMepa3Ho jnaHmtorooi peakuii (I1JIP)
y peanisHOMY 4aci [20].

VY 3pazok Ne 1 Beegeno 10% MoOpkBSHOro mopo-
Ky (3 OCHOBHOI YacTHHHM KOpPEHEIUIONy), y 3pa-
30k Ne 2 — 10% mopomiky i3 MOPKBSHUX LIKIPOK.
KinpkicTh 10gaHOTO TOPOIIKY OyJIO BCTAHOBIEHO 3a
paxyHoK cepii nmonepenrHs0 NPOBEACHUX J1aboparop-
HUX JOCTIKEeHb, OCHOBHUM KPHUTEPieEM Yy AKHUX OyI0
JNOCATHEHHS] TAPHUX OPTaHOJIENTUYHUX MMOKa3HHKIB.
3a KOHTPOJIb BHKOPHUCTOBYBAJIHM NPSHKEHE MOJIOKO.
3pa3ky BUTOTOBIISUIUCS 32 TEXHOJIOTIYHOIO CXEMOIO,
MIPECTaBICHOO Ha pUC. 3.

Y nmocnimkeHHi Oy0 BCTAHOBJICHO, 1[0 MOPKBSIHI
MOPOIIKH MalOTh BHUCOKY TiApodiiabHICTH 1 m00pe
BITHOBIIIOIOTECSL y piauHi. IlpucyTHicTs KpymHUX
YaCTHMHOK (ME3rH) y MOJIOI HEraTUBHO BILTUBAJIa
HA OPTraHOJICITUYHI MMOKA3HUKU TOTOBOTO MPOAYKTY,
TOMY BHHUKJIA HEOOX1THICTh 1X BUJIAJICHHS 13 MOJIOKa
HUISIXOM (QiBTpYBaHHA. BakiauBUM 3aBAaHHIM i
yac ¢(inbTpyBaHHS OyJn0 BWAAJCHHS JIMIIE KPYIHOI
Me3rd, o0 MakcuMallbHO 30epert ckian i ¢i3u-
KO-XIMiUHI BJIaCTHBOCTI 30araueHOoro Mojoka. Sk
GbinbTpyBa’dbHI  [EPErOpOAKH  BHKOPHCTOBYBAJIH
dinerpu as wiguiku mooka FARMA (Hinepnanam)
JiaMeTpoM 95 mm.

OpraHonentu4Ha OLIHKA IOKaszana, MO Jola-
BaHHS MOPOIIKY HE MaJI0 HETaTMBHOTO BILUIMBY Ha
KOHCHCTCHIIIFO MOJIOKA, OCKUTBKY KPyITHA Me3Ta BUa-
nsutacs nuisixom QinerpyBanss. Koncucrentris 30ara-
YEHOTO MOJIOKa HE BiJIpi3HSUIACS BiJi KOHCUCTEHIIi
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Puc. 3. TexHosoriuna cxeMa BUIOTOBJIEHHSI 30arayeHoro MoJioka

MIPSDKEHOTO, SIKe OyJI0 BUKOPUCTAHO SIK KOHTPOJIBHHUN
3pa3ok. Pe3ynsTaTi MOBHOT OPraHOACITUYHOT OIIHKH
BCiX 3pa3KiB MPEJICTABICHO Ha pUC. 4.

Craar
5
4.9
4.8 Kontpomns
3amax 4.7 Komnip 3pazox Nel
3pazox Nel
Koncucreniia

Puc. 4. Pe3yabTaT OpraHoJieNTHYHOT OUiHKH
TOTOBOI0 MPOAYKTY

26

3pazok Ne 1 maB xapakTepHHH I MMacTEpU30-
BaHOTO MOJIOKA 3arax, MPUEMHUN KPEMOBUH KOIIip
1 Jerkuit npucMak MOpkBH. Y 3pa3ky Ne 2 BigayBaBcs
MOMITHUH OBOYEBHH MPUCMAK 1 3amax, Kouip 3pa3ka
MaB OpyIHYBaTHi BinTiHOK. 3a0apBJiCHHS T'OTOBHX
NPOAYKTIB CBIYUTH MPO MeEpexiJ] KapOTHHOIMIB Ta
IHIIUX PEUOBHH Y MOJIOKO BHACIITOK au(y3il.

TakuM YHHOM, MOJIOKO, 30araueHe MOPKBSHUM
MTOPOIIIKOM, MAJIO BHCOKI CIIOKMBHI XapaKTEPUCTUKU
Ta Mai)ke He TOCTYMajocs 3a SAKICTIO MPSKECHOMY
MOJIOKY.

Jns anamizy 3maTHOCTI MOJIOKa 110 30epiraHHs
OyJI0 IOCHIKEHO TUTPOBAHY KHCIOTHICTH 3Pa3KiB
micinst 72 romuH 30epiraHHs. 3pasku 30epiranucs
Yy CKIIIHUX CTEPHJII30BaHMX OaHKaxX 3a TeMIeparypu
4°C y mobyToBOMY XOJIOAWIBHUKY. Pe3ynbraru npen-
crapiieHO y Tabmuiti 1.



Haykosuii gicHuk [Monmasceko20 yHigepcumemy eKOHOMIKU | mopeaigni

Bunyck 1, 2021

Tabmung 1
TuTpoBaHa KUCJIOTHICTH AOCTITHUX 3pa3KiB, °T
MakcuMajabHO
Ha3sBa 3pa3ka | JonycTHMe 3HAYeHHS PesyasTaTn
P oy eKCIIEPpUMEHTY
(JICTY 2661:2010)
KonTpons 18
3pazok No 1 21 20
3pazok Ne 2 25

3pa3ok Ne 1, BUTOTOBIIEHU HA OCHOBI MOPKBSIHOTO
MOPOUIKY 3 OCHOBHOI YaCTUHH KOPEHETUIONY, BiIIOBI-
JlaB HOPMOBAHOMY 3HAYCHHIO. 3pa30K 13 J0JaBaHHIM
MOPOMIKY 31 IIKIPOK MOPKBH MaB KHCIIOTHICTh, Ha
4°T Buily 3a MakCUMaJIbHO MOmMycTUMy. OYeBHIHO,
Ha MOBEPXHI HIKIPKH 3aJMIIAETHCS YacTHHA MIiKpO-
OpTaHi3MiB, SIKi aKTHBYIOTHCSl Y MOJIOI Ta CIIPHYH-
HAIOTb MOr0 CKUCaHHS. TakuM 4MHOM, BUKOPHUCTOBY-
BaTH MOPOIIKHU 3 MOPKBSHUX IIKIPOK JIJIs 30araueHHs
MOJIOKa HE PEKOMEHIYEThCS. Y pasi IX BUKOPUCTAHHS
SK XapyoBHX J00aBOK BapTO 3aCTOCOBYBaTH TaKi
PSKMMU TEPMIYHOI OOpPOOKHM, IO JO3BOJSITH 3HH-
IIMTU MiKpoopraHizmu. [Topolky 31 MKipoOK MOXKHA
J0JlaBaTh 'y XJ1i000y10uHI BUPOOU JJIs IMiIBUIICHHS
BMICTy Xap4OBUX BOJIOKOH 1 MOKpAaIlleHHS MiHEePalb-
HOTO CKJIaJy, OCKUIbKHM BHUITIKAHHS 3IIMCHIOETHCS 3a
BUCOKHX TEMIIEPaTYpP.

BucHoBku i3 3a3HauyeHuX TmpodaeM i mep-
CHEKTHBH TNMOJAJBIINX JOCHIIKEHb y MOTAHOMY

Hanpsami. Pesynerat npoBeNeHUX  TOCHIIKEHD
MOKa3aJH, I10:

— y MOpOIIKax i3 OCHOBHOI YaCTUHH KOPEHEILIO-
niB MopkBu Mictutbes: 27,1% K; 6,97% Ca; 5,09%
Cl; 3,82% P; 3,3% Na; 1,07% Fe; 0,75% Mg i 0,47%
S. lle AOBOMUTH MOIUIBHICTH IX 3aCTOCYBaHHS JIS
30araueHHs1 MOJIOKa MiHEpaIbHUMH PEYOBHHAMU;

— pO3pO0JIEHO TEXHOJIOTIFD 30arauyeHHs MOJIOKa
MOPKBSIHUMH TOPOIIKaMH, sika Moke OyTH Oe3Bif-
XOJHOI0 32 YMOBU BUCYUIYBaHHS Ta MOJAJIBIIOTO
BUKOPDHCTaHHS K JDKEpeJa XapyOBHX BOJIOKOH.
Po3poOka TexHOJOTiI BUKOPHCTAHHS BHUCYIIEHOI
MOPKBSIHOT ME3TH € MEePCHEKTHBOIO HAINX MOAaIb-
HIUX JOCTIKEHD,

— JIOfaBaHHS MOPKBSIHOTO IMOPOUIKY J0 MOJIOKa
MO3UTUBHO BIUTUBAE€ HA HOTO OpPraHOJENTUYHI Biia-
cTHBOCTI. 30araueHe MOJOKO A2 Mae XapakTepHY
JUISL TIPSDKCHOTO MOJIOKa KOHCHCTEHIIII0, TIPUEMHUIA
3amax, KpEMOBHI KOJIp 1 JIETKWH MPUCMaK MOPKBH;

— 30araueHe MOJIOKO A2 Mae BHUCOKY 3/1aTHICTh
110 30epiranusi, 1e MiATBEPIKYEThCS THM, IO THTPO-
BaHa KUCIIOTHICTh MOJIOKA, 30aradeHoro MOPKBSHUM
MOPOIIKOM 13 OCHOBHOT YaCTUHU KOPEHEIUIO/IB, Bijl-
MOBiJla€ HOPMAaTHBHUM 3HadeHHsM. [Iporecu mcy-
BaHHsS MOJIOKa, BUTOTOBJICHOTO Ha OCHOBI MOPKBSI-
HUX IOKIpOK, MPUIIBHINIYIOTHCS, TOMY MODKBSIHI
HIKIPKH HE PEKOMEHIYEThCS BUKOPHCTOBYBATH IS
30aradeHHs MOJIOKA.
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M. Samilyk, PhD, Associate Professor (Sumy National Agrarian University); R. Tsyrulyk (Sumy National
Agrarian University). The use of carrot powders to enrich milk with mineral elements.

Abstract. Milk is the main source of protein and a must-have in the daily diet of children. It is recommended to
consume milk with added vitamins and minerals. That is why milk fortification is a topical issue. The purpose of
the study is to substantiate the expediency of using carrot powders for enriching milk with minerals. Milk quality
indicators were determined according to standard methods: organoleptic assessment was carried out according to
DSTU 2661: 2010, titrated acidity was determined according to DSTU 8550: 2015. Chemical analysis of powders
was carried out by electron microscopy using SEM and EDS detectors. Powders were made from the root crops of
Shantane carrots and their skins under laboratory conditions and a technology for enriching A2 milk with them
was developed. Analysis of the chemical composition showed that carrot powders from the main part of root crops
contain K (27.1%), Ca (6.97%), Cl (5.09%,), P (3.82%), Na (3.3%), Fe (1.07%), Mg (0.75%) and S (0.47%). It was
found that the addition of carrot root vegetable powder in the amount of 10% had a positive effect on the organolep-
tic properties of milk without reducing its storage capacity. The fortified milk had a characteristic pasteurized smell,
a pleasant creamy color, and a slight carrot flavor. The consistency of the developed product corresponded to that of
pasteurized milk. It was found that some mineral substances in carrot peel powders contain more than in the main
part of the root crop: K — by 4.28%, Fe — by 0.73%, P— by 0.45%, S — by 0.12%. But the addition of such powders
to milk significantly reduces its quality indicators and leads to rapid deterioration of the product. The sample with
carrot waste powder had a dirty tint and a characteristic vegetable taste and aroma. The acidity of milk with the
addition of powder from carrot skins exceeded the standard value by 4°T. This technology can be waste-free, in the
case of drying the carrot pulp obtained after filtering milk and using it as a food additive. The development of a
technology for using dried carrot pulp is a prospect for further research.

Key words: fortified milk A2, carrot powder, carrot peels, chemical composition, mineral substances, waste-free
technology.

29



Haykosuii gicHuk [Monmasceko20 yHigepcumemy eKOHOMIKU | mopeaigni

Bunyck 1, 2021

VK 663.9

DOI https://doi.org/10.37734/2518-7171-2021-1-5

HAYKOBO-ITPAKTUYHE OBTBYHTYBAHHH
BUKOPUCTAHHSA OPTAHIYHUX OJIIA AJIA IIOKPAIIEHHSA
AKUPHOKHNCIIOTHOI'O CKJIAALY TEYUBA

A. C. TKAYEHKO, xannujar TeXHiYHUX HayK, JOIEHT
(Bummmii HaB4anpHUH 3aKma) Ykooncniyiku «llontaBckkuii yHIBEpCUTET EKOHOMIKH 1 TOPTiBIII»)

Anomayia. Y cmammi 00CAi0NHCeHO BNAUE KOHONIAHOL MaA pudciesoi onii OpeaHiuHoi HA HCUPHOKUCIOMHULL
cknao neyusa. 06’ ekmom 00cnioxHceHHs: 00pari po3pobaeni 3pasku «Kanemy i « @nopiy. Bemanosneno, wo emicm
HACUYEHUX JHCUPHUX KUCLOM ) PO3POOIEHUX 3pA3Kax cymmeso 3menuuecs. Y neuusi «@nopiy — na 39%, y neyusi
«Kanemy» — na 45%. Bmicm manonenacuyenux JcupHux Kuciom, nasnaxu, 3oinvuuscs. Y neyusi «Kanemy — na
23%, a y neuusi «Pnopiy — na 67%. Cymmeso 3pic ymicm NONHEHACUYEHUX JHCUPHUX KUCTIOM, SKI 88AHCAIOMb-
€A HAUYIHHIHTWUMY 018 300P08 st TOOUHU. AKICHULL CKIA0 I KITbKICHULL 6MICIM JHCUPHUX KUCIOM Y 00CAI0HCY8a-
HUX 3PA3KAX 8UHAYAIU MEMOOOM 2a30piouHHoi xpomamozpaii na npunadi Agilent 6890 (Agilent Technologies,
CIIA). TTooanvuii 00CniodicenHs NAAHYEMbC NPUCBIIMUMU BUBYEHHIO NPOYECY OKUCHEeHHs Ninioie neuuea nio wac

30epieanns.

Knruosi cnosa: opeaniute neyuso, #HCUPHOKUCIOMHULL CKAAO, NONIHEHACUYEHT HCUPHT KUCTOMU, HACUYEHT HCUD-

HI Kuciomu, ainiou.

IloctanoBka mpodiaeMun 'y 3arajbHOMY
BUIUIsIAIL. BopormHsaHI BUpOoOH € JOCUTH MOMYIIPHAM
npoxykTroM cepen Hacenenus [1]. ¥V 2020 p. puHOK
KOHJUTEPCHKOI MpoAyKIii mpubmnzno Ha 90-91%
3a0e3MmeuyBaBCcsl ~ BHYTPIIIHIM ~ BHPOOHHUIITBOM.
IMImopT KOHAMTEPCHKOI MPOAYKIi B  YKpaiHy
3a pesympraramu 2020 p. CTAaHOBHB TPUOIH3HO
60 Tuc. 1, mo 3aitmae 9-10% ycboro obcary ykpa-
THCHKOTO BHPOOHWIITBA KOHIUTEPCHKOI MPOIYK-
mii. MapKeTHHTOBI TOCTiUKEHHS CBiT4aTh PO Te,
0 Ha PUHKY IeuuBa YKpaiHW (PYHKIIOHYIOTH IO
5 BeNMWKUX KOMIaHIH, sIKi yTPUMYIOTh PUHOK, pea-
J3YIOUX TPOIYKIIIO SK Ha BHYTPIIIHIH PUHOK, TaK
1 Ha eKcmopT, 6;u3bKo 10 maAmpueMCTB, SIKi € y O01)1b-
ITOCTI perioHiB, a Takok MmoHaa 120 MiAMpHUEMCTB,
TISUTBHICTH KOTPHUX 3a3BHYail OOMEXKEeHa PETiOHOM,
y SIKOMY PO3TallOBaHI MOTY)XHOCTi. 3HaYHA Kilb-
KiCTh BUPOOHUKIB TEYHMBa 30CEpeKeHa y MiHi-Tie-
KapHIX 1 KOHOUTEepChkuX [2]. BogHouac 111 BHpOOH
XapaKTepU3yIOThCA 3a3BHYail HU3BKOIO Xap4YOBOIO
IIHHICTIO Ta BUCOKOIO KaJOPIHHICTIO, IO HETaTUBHO
BIUIMBAE Ha JiTEH Ta 0Ci0 MOXHMIIOTO BiKY, OCKUTBKH
B KaKao-NPOJYKTaX MICTHTHCS pPEYOBHHA TeoOpo-
MiH, sika Oe3mocepeqHhO BIUIMBAE HAa HEPBOBY Ta
CepUeBO-CyAMHHY cucteMu [3]. BuxopuctaHHs
KUPIB Y HYTPITHBHIN MIATPUMII 30CepPemKyETHCS
SIK Ha 3a0e3IeYeHH] KaJopiiHOo1 rycTHHH (9 KKaj/T)
130TOHIYHOTO JKepella eHeprii, Tak 1 Ha 3a0e3me-
YeHHI BMICTY HE3aMiHHOI JIiHOJEBOI KUCIOTH [4].
[TepcrieKTHBHUM HANPSIMKOM € 30aradeHHs BUPOOiB
POCITHHHUMH >KHPaMH JJIs1 TOKPAIISHHS KUPHOKHC-
JIOTHOTO CKJIaAYy.

AHaJi3 ocTaHHIX AociailkeHb I myOJikamii.
30aradeHHsIM KUPHOKUCIOTHOTO CKJIay OOPOIIHS-
HUX BUpOOiB mpucesderi podboru 1.B. CupoxmaHa,
B.T. Jle6enunens, T.M. JlozoBoi [5; 6]. Bimoma
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TEXHOJIOT1sl BAPOOHUIITBA IEUYMBA 3 BUKOPUCTAHHAM
12% mactu 3 rirporepMidHO 00pOOIEHUX KICTOK
pubu Temamii Ta HACiHHA JbOHY BiJ Macu IIIIe-
HugHOTO OopommHa [7]. Ile mo3Bomuimo 36aratuTu
MEYNBO OMera-3 KUPHUMH KHUCIOTaMH, OITKOBUMHU
Ta MiHEpaJIbHUMH PEYOBHHAMH, 30KpeMa KaJbIlieM,
dbocdopom i hepymom. Beranorneno, mo 3a paxy-
HOK BKIIIOUEHHSI 10 PELENTypH HETPaaulliiHUX
BUJIIB OJTi#l BiOYBa€THCSI 301MbITCHHAS YaCTKH HEHA-
CHYCHHUX 1 3MEHIIECHHS YaCTKU HACUYCHHUX KUPHHUX
KHCJIOT y neurBi. [TokpalieHHs )KUPHOKHUCIOTHOTO
CKIIJy TeYHBa JOCATHYTO 332 PaxyHOK BHECCHHS
JI0 HOoTO CKJIamy OONIMUXOBOI, COEBOI, JUISTHOI OMiH
[8]. HaykoBo migTBepmKeHA TOIITBHICTE BHUKOPH-
CTaHHS pinaky s 30aradeHHs O1JTKOBOTO Ta KHUP-
HOKHCIIOTHOTO CKJIany OOpOIIHAHUX KOHAHUTEP-
cpkux BUpoOiB. PimakoBa makyxa mictuth 1,27%
Baminy, 0,74% izoneiinuny, 2,44% neimuny, 1,12%
nizuny, 1,46% Tpeowniny, 2,72% deninamaniny ta
THPO3HUHY [9].

@opmyBaHHsl Mijeil cTarTi. Meroio pobotm
€ HayKOBO-TIPAaKTUYHE OOTPYHTYBaHHSA BUKOPHCTAHHS
OpraHiyHOi pHUXKiEBOT Ta KOHOIUISTHOL OJIil JJIST ITOKpa-
IICHHS XKUPHOKUCIIOTHOTO CKIIaAy NeYnBa. 3aBIaHHS
CTarTi:

1. TOCTIIUTA MOXKITUBICTH 3aCTOCYBaHHS OpraHid-
HUX OJIif 71 pelenTypy NeUnBa;
2.TpoaHaizyBaTH  BMICT

y TICUHBi;

3. BU3HAUUTH CKJIaJ, HEHACHYCHHUX >KAPHHUX KHC-
JIOT y TICYHUBI.

O0’exkt i mpenmer nociaimkenHs. OO0’exToMm
JOCITIPKEHHS € KOHTPOJIBHHIMA 3pa30K MeurBa I[yKpo-
BOTO 3a CTaHIAPTHOIO PEIENnTyporo Ta po3polieHe
MEYMBO OpraHiyHe. 3BEACHI pEIEenTypHd HOBOTO
TeYrBa HaBeIeHi y Tabmmmi 1.

KUPHHUX KHCJIOT

© Txkauenxo A. C., 2021
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Tabmung 1
3BeeHi peuentypu
Po3p00/1eHOT0 MeYNBA OPTraHiYHOTO
Opraniuna cupoBHHA «Dopi» «XKaner»

BopourHo 3i criensTr 420,00 —
BopoiHo KykypynzsHe — 380,00
BopomHo kokocoBe — 60
Siins 21,1 23,1
OpraHiuHui IIyKop 150,00 —
KoxkocoBuit 1rykop — 150,00
Cinp 0,10 0,10
Cona 0,10 0,10
Macno 105,00 105,00
Cyxe MOJIOKO KOKOCOBE 25,00 22,00
Konomsna osmist - 11,00
PuxieBa omist 12,00 -
IMoporiok menicu 7,5 6,8

[IpeameroM nOCHIIKEHHS € >KUPHOKHCIOTHUI
CKJIaJ] HOBOT'O NIEYHBA.

PesyabraTtn nocaimkenns. [lonepeaniMu mocii-
JokeHHs aBTopa [10] BcTaHOBIEHO, IO 3a PaxyHOK
BHKOPUCTAHHS HETPATUIIHUX BHIIB Ol (JUISHOL,
rapOy30B0i, COEBOI Ta KapOTUHOBOI) Y BUPOOHHUITBI
HOBOTO I1€YMBa BAAJOCS 3HU3UTH YACTKy HACHUECHUX
XKUPHHUX KHUCJIOT MOPIBHAHO i3 KOHTposieM 1 HaOmu-
3UTH KUPHOKUCIOTHHN CKJaa BHPOOIB A0 «iJealib-
HOTO JIIiay».

BcranoBneHo, 10 y KOHOIUISHIA OJii  CITiB-
BIJHOILICHHS HEHAaCHYEHUX >KUPHUX KHUCIOT -3
1 -6 30ayaHCcOBaHe AT 370POB’S JIIOAWHM Ta BifIIO-
BiZjae pexoMeHnauisM BcecBiTHROI opranizamii oxo-
ponu 310poB’s (BOO3 OOH). BiamosimHo m0 HuX
mromuHi HeoOXiaHo Bix 1 1o 3 T ®-3 i 4 r -6 xup-
HUX KHCIOT y cknami omii [11]. Jlms BUroToBieHHS
neynBa opraniyHoro «®mopi» Oyao obOpani 3pa3ok
onii Elitephito (koHoru1sHa omist opraniuHa), puc. 1.

Puc. 1. Kononisina oist opraniuna

[MokuBHa (xapuoBa) minHicTe Ha 100 (T) omii
Elitephito (koHOMIISIHA OIMist Opra”ivHa): kupu 99,9 1.
Eneprernuna ninHicTs (kanopiitaicts) Ha 100 (T) mpo-
nykry: 3 761 x/lx (898,2 Kxam). IIpomykr opra-
HIYHOro BUPOOHHUNTBA, cepTudikoBanuii OpraHik
Cranmgapr UA-BIO-108 BignosimHo mo CraHmapry,

no exsiBanenTHuii ITocranoBam €C Ne 834/2007,
889/2008. UA-BIO-108.

PuxieBa omis xapakTepu3yeThCsl IiIBUIICHUM
BMICTOM MOJIIHEHACUUEHHUX XUPHHUX KHUCIOT, 0CO0-
JMBO BAapTO 3TajlaT BUCOKWI BMICT O-JIIHOJIEHOBOI
kucnotu (24,8%) 1 criBBigHOIIEHHS ®-6/ ®-3 51K 2:1,
0 JJa€ MOXKJIUBICTh BUKOPUCTOBYBATH IIFO OJIIT JJist
OTPHMaHHS XapyoOBHX MPOAYKTIB 30a1aHCOBAHOTO
JKUPHOKUCIIOTHOTO CKJIaAy Ta 30araueHHs Xapyo-
BOTO paliOHy HAaceJeHHS HE3aMiHHUMH >KUPHUMH
KHCIOTaMH. i MOKHA BUKOPUCTOBYBATH 1 IS Jli€-
TUYHOTO Xap4yBaHHs JIOAEH, KOTpi MaroTh MiBHUIIIE-
HUH piBeHb XOJNECTepUHY B KpoBi. Takok y 3HauHii
KIJIKOCTI y Hi MICTATBCSI HEHACHYEHi JiHOJeBa
(31,5%), oneinoma (19,8%) Ta eiikozenoBa (9,9%)
Kkucnotu. Bucokuii BMicT (umnc-11, efiko3aHoBO1) KucC-
JIOTH € BiIMIHHOIO O3HAKOK prokieroi omii [12]. s
BUPOOHUIITBA TieynBa <« KaHeT» BUKOPHCTaHO OO
prKieBy opraniuny HepadinoBany Organico, puc. 2.

Puc. 2. PuskieBa oJiist opraniuyna

[NoxuBHa (xapuoBa) ninHicTh Ha 100 (T) omii cra-
HOBHUTE: xupH, 1/100r — 99, eHepreTnyHa IIHHICTb:
kkay/100r — 896; kJIx/100r — 37 60.

JociimkeHHs] KUPHOKHUCIOTHOTO CKIIAAY PHXKi-
€BOi Ta KOHOIUISIHOI OpraHiYHUX ONid HaBEAEHO
y momepenHix poOortax aeropa [13]. Pesymbrartu
CBiguaTh mNpo 30aJaHCOBAHUH KUPHOKUCIOTHHUH
CKJIaJl POCIUHHMX ONii. Byno BcTaHOBIEHO, MmO X
BHECEHHS Y peUenTypy BHUpPOOIB MOXE BIUIMHYTH
Ha OIOJIOTIYHY MIHHICTh JIIIJHOI OCHOBH IICYMBA,
30araTuBIIM 11 €CEHI[iaIbHUMHU JKUPHUMHU KHCIIO-
TamMH. JKUPHOKHMCIOTHUH CKJIaA TeYnBa BU3HAYAIIH
METOJOM Ta30Boi Xxpomarorpadii Ha Ta30BOMY Xpo-
marorpagi HP 6890 (Agilent, CHIA), (puc. 3).
BukopuctoByBanu KoloHKY Kaminsipny HP-5ms
(30 m x 0,25 mm x 0,25 mrm, Agilent Technologies,
CIIIA). Temmeparypa BumapHuka — 250°C, TeM-
neparypa iHtepdeiicy — 280°C. Ilomin mpoBoammu
Y PeXHMi IpOrpaMyBaHHS TeMIIEpaTypH — IOYaTKOBY
temmeparypy 60°C BUTpUMYBaiIu MPOTITroM 4 XB, i3
rpagieaToM 4°C/xB mignimManu g0 250°C, BuTpumy-
Baju 6 XB, i3 rpaxieaToM 20°C migaimanu a0 300°C,
BUTpUMYBaiu 5 xB [14; 15].
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Tabmaur 2
ZKMPHOKHCIOTHUI CKJIA/ TeYNBA OPraHiYHOrO
Ha3sga s>kupHOI KHCJIOTH Koutpoab «Daopi» «Kaner»
Kanpunosa (C 10:0) 0,04 0,01 0,01
Jlaypinosa (C 12:0) 0,03 0,15 0,03
Mipucrunosa (C 14:0) 0,48 0,13 0,18
[enranexanosa (C 15:0) 0,11 0,00 0,00
IManemituroBa (C 16:0) 2,55 2,11 2,00
Maprapunosa (C 17:0) 0,14 0,01 0,01
Creapunosa (C 18:0) 1,56 0,61 0,56
Apaxinosa (C 20:0) 0,12 0,06 0,00
Pa3zom HacuueHi JKUPHI KUCIIOTH: 5,03 3,08 2,79
IMansmiTosneinosa (C 16:1) 0,03 0,07 0,09
Oneinona (C 18:1) 2,50 2,89 3,99
Epyxoga (C 22:1) 0,00 0,06 0,08
Tonmora (C20:1) 0,00 0,08 0,09
Hepsonosa(C 24:1) 0,00 0,02 0,02
Pazom MHXXK 2,53 3,12 4,27
Jlinonesa (C 18:2) 1,34 2,80 3,87
Jlinonenosa (C 18:3) 0,06 1,90 2,90
Apaxigonosa (C 20:4) 0,01 0,06 0,09
Pazom ITHXXK 2,83 8,5 10,11

Puc. 3. I'azoBuii xpomarorpag HP 6890 (Agilent,
CIIA)

JKupHOKHCIOTHHE CcKiTa] po3poOieHuX 3pasKiB
HaBeJCHO Yy Ta0mui 2.

Sk cBiguare gami TaOmuil 2, BMICT HACHYEHMX
JKUPHUX KHUCJIOT Y PO3POOJCHHMX 3pa3kax CYTTEBO
3MeHImuBCs. Y neunsi «Dnopi» — Ha 39%, y neunsi
«Kaner» — Ha 45%. BMicT MagoHEHaCHUYEHHUX
JKUPHUX KHUCIIOT, HABMAKW, 30UIBIIMBCS. Y TEUUBI
«Kaner» — Ha 23%, y neunsi «®Dnopi» — Ha 67%.
CyTTeBO 3piC yMICT MOJIHCHACUYCHUX KUPHUX KHC-
JIOT, SIKI BBOKAIOTHCS HAWLIHHIHIIIMMU IS 3[0POB’ s
JIIONMHU. Bapro 3a3HauMTH, IO BMICT JIIHOJEBOL
KHCJIOTH 3pic y 3pasky «®Dmopi» y 2 pasu, a y 3pa3ky

«Kaner» —y 2,88 paza. Bmict niHOIEHOBOI KHCITOTH
3pic y 31 i 48 pasiB BignoBimHO. Y IOCITIIKEHHIX
[13] 6ymo BcTaHOBNIEHO, MO KOHOTUISHA OXisl Kparia
32 KUPHOKHUCIIOTHUM CKJIaJIOM, HiXK prxiesa. Lle miz-
TBEPIKY€ETHCST TOCIHIIKEHHAMH >KHPHOKHCIOTHOTO
CKJIaJy Ie4MBa, ampke 3pa3ok «Kaner», mo ckiamy
SIKOTO YBIWIIUIa KOHOTUISIHA OJTisl, TIepeBa)kae 3a BMic-
TOM MOHO- 1 IIOJi- HEHACHYECHUX KUPHHUX KHUCIIOT.

BucHoBku. BHeceHHST opraHidHWX Ol KOHO-
IUISTHOT Ta PIDKI€BOI MO3MTUBHO BIUIMBA€E HA JKUP-
HOKHCIIOTHUH ckyag neduBa. /loBeneHo, mo 3aHa-
YyeHi oil MaroTh BUCOKUN BMICT MONTIHEHACHYEHUX
JKUPHUX KHCJIOT. BMicT HacHYeHMX >XUPHUX KHC-
JIOT y PO3pOOJICHUX 3pa3Kax CyTTEBO 3MEHILIUBCS.
V¥ neuusi «®nopi» — Ha 39%, y neuusi «Kaner» —
Ha 45%. BMicT MaJOHEHACUYEHHUX XKUPHUX KHUCIIOT,
HaBHakKy, 30LIbIIMBCA. Y mneunBl «Kaner» — Ha
23%, a y meuuBi «Pnopi» — Ha 67%. Y HOBOMY
MevnBi 301UIBIIUBCS YMICT TOJIHEHACHYCHUX KHUP-
HHUX KHCJOT, SIKI BBa)KAIOTHCS HANIIHHIHIIIAMH 11
3I0pOB’sl JIOAWHU. Bapro 3asHauuTH, MmO BMICT
JIHOIIEBOT KUCIIOTH 3pic y 3pa3ky «Dmopi» y 2 pasw,
a y 3pa3ky «Kaner» — y 2,88 paza. BmicT nmiHOIE-
HOBOI kmcmotu 3pic y 31 i 48 pasiB BigmoBimHO.
[Toganpui mOCHiAXKEHHS MIIAHYETHCS HPUCBATUTH
BHBUYEHHIO TIPOIECY OKMCHEHHS JIIi/[iB MMEYHBA ITi]T
yac 30epiranHs.
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A. Tkachenko, PhD, Associated Professor (Poltava University of Economics and Trade). Scientific and practical
rationale for the use of organic oils to improve the fatty acid composition of cookies.

Abstract. The article investigates the effect of hemp and rye o0il on the fatty acid composition of cookies. The
ratio of unsaturated fatty acids o -3 and w -6 in hemp oil has been found to be balanced for human health and in
accordance with the recommendations of the World Health Organization. Rye oil is characterized by a high content
of polyunsaturated fatty acids. The developed samples “Janet” and “Flory” were selected as the object of research.
A sample “Elitephito o0il” (organic hemp 0il) was chosen to make “Flori” organic cookies. Unrefined Organic rye
oil is used for the production of “Jane”t cookies. It contains a significant amount of unsaturated linoleic (31.5%),
oleic (19.8%) and eicosenic (9.9%) acids. It was found that the content of saturated fatty acids in the developed
samples decreased significantly. In the “Flori” cookies — by 39%, in the “Janet” cookies — by 45%. The content of
low-saturated fatty acids on the contrary increased. In the “Janet” cookies — by 23%, and in the “Flori” cookies —
by 67%. The content of polyunsaturated fatty acids, which are considered to be the most valuable for human health,
has increased significantly. The content of linoleic acid increased in the sample “Flori” 2 times, and in the sample
“Janet” — 2.88 times. The linolenic acid content increased 31 and 48 times, respectively. The qualitative composition
and quantitative content of fatty acids in the test samples were determined by gas-liquid chromatography on an Ag-
ilent 6890 instrument (Agilent Technologies, USA). The results of the study are of practical importance for the food
industry.Further prospects of the study will be devoted to the study of the oxidation of lipids in cookies during storage.

Key words: organic cookies, fatty acid composition, polyunsaturated fatty acids, saturated fatty acids, lipids.
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BUKOPUCTAHHA XEHOMEJIECY SK JXEPEJIA OPTAHIYHUX
KUCJIOT Y BUPOBHHUILTBI XAPYHOBUX ITPOAYKTIB

I'. I1. XOMMUY, nokrop TEeXHIYHUX HayK, npodecop
(Buuit HaBuanbpHU 3aknaa Yxkooncminku «llonTaBcbkuil YHIBEPCUTET €EKOHOMIKHU 1 TOPTiBIIi»)

10.T'. HAKOHEYHA, xanauat TeXHiYHUX HayK, JOICHT
(Bumuit HaBuanbpHU 3aknaa Ykooncninky «llonTaBcbkuil YHIBEpCUTET €EKOHOMIKHU 1 TOPTiBIIi»)

JI. b. OJIIMHUK, xaHauaT TEXHIYHUX HAYK, TOIEHT
(Bummmii HaB4anpHUH 3aKma) Ykooncniyiku «llontaBcbkuii yHIBEpCUTET EKOHOMIKH 1 TOPTiBIII»)

Anomauia. Cmamms npucesaiena 6UKOPUCMARHIO RPOOYKMie nepepodKu xenomenecy AK 0xicepena opeaniu-
HUX KUC/IOM Y 8UPOOHUWMEI Xapuoeux npodykmie. Memorw cmammi € 0OIPYHMYBAHHA MONCIUBOCMI BUKOPU-
CMAanHs NPOOYKMie nepepodKU XeHomenecy AK HamypaibHoi Xapio8oi 006asKu Y MEXHON02IAX MAPUHADI8, 0804eBUX
HamypanvHux KoHcepsig i m sacnux nanigghabpuxamis. Bcmanosneno, wo npooykmu nepepooku xernomenecy (Cix,
BUYABKU, EKCIPAKMU) XAPAKMEPUZYIOMBCA GUCOKUM BMICIOM (DEHONbHUX PEUOBUH, OP2AHIYHUX KUCTOM, NEKMUHY
ma emicmom xapomuny. Hasenicmov 3uaunoi Kinekocmi A0Iy4HOI KUCIOMU Y CKAAOI OP2AHIYHUX KUCIOM XeHoMe-
ecy 0036071€ GUKOPUCTOBYBAMU NPOOYKMU 1l020 NepepoOKU K NPUPOOHULL Pe2YImop KUCTOMHOCMI Y Xapyo8ux
NPOOYKMAX i AK albImepHamusy cmoio8o2o oymy. Busnaueno 3anesxcnicmes nokasHuKa akmueHOoi KUCIOMHOCMI COKY
XeHomenecy 8i0 2iOpomMoOYis i 6CMAHOBNEHO, WO NOKAZHUK aKkmuenoi kucromuocmi 9% posyuny oymogoi kuciomu
cmanosums 3,95 00. pH, nHeobxioHuil 2iopomo0dyns coxy xenomenecy 3 guxionum pH — 2,5 cmanosumume 1:1. Jlocni-
00iCeHO eheKmUBHICMb 3ACMOCYB8ANHSL COKY XeHOMeNeCy 8 MApUHAOAx, 0804e8UX HAMYPATbHUX KOHCEPEAX | M SICHUX
Hanigghabpuxkamax. Buxopucmanns coxy xenomenecy 0isi HonepeoHvoi 06podxu cuposunu (2pubis), de akmueHull
KOMIIIEKC 81ACHOI pepmenmuoi cucmemu, 3anodieac ii nomemuinHio y npoyeci nepepobku. Hasenicmv nomyoic-
HUX GHMUOKCUOAHMIB Y eKCIPAKMax XeHoMenecy 3yMOGNIOE 2albMySaAHHA OKUCHEHHS Mi02N00IHY ma 2emo2no0iny
Y npoyeci nepepooKu MApUHOBAHO20 M S1CA 3 AN0GUYUHU, NOKPAWYE 11020 CMAK | HA0AE NPUEMHI (DPYKMOGI HOMKU
apomamy. Buxopucmanusi coky xenomenecy 8 mexHonozii 8U20moeieHHs Xap4osux npoOyKmia He auiie ROKpauLye
OP2AHONeNMUYHI MA CMPYKMYPHO-MEXAHIYHI NOKAZHUKU 20MO8UX 8Up00I8, a Ul Ni08UUYE iXHIO OI0N02IUHY YIHHICM®b.

Kniouoei cnoea: xenomenec, epubu neuepuyi, KOHCEPEOBAHI NPOOYKMU, M SCO, MAPUHYBANHS, OP2AHIUHI KUCTOMU.

ITocTanoBka npo0iemMu y 3araibHOMY BUIVISIAI
Ta 3B’A30K i3 HaWBaKIUBIIIMMH HAYKOBHMH YU
NPaKTUYHUMU 3aBAaHHsAMH [IponykTu XxapuyBaHHS
CIITBHO 3 MOBITPSIM, BOJOIO Ta KIIIMAaTOM CKJIaJar0Th
0a3MCHUI KOMITJIEKC KUTTe3a0e3MeueHHS JIIOICTBA —
OionoriuHoi Ta couianabHOI CHIIBHOCTI KUBHX iCTOT
Ha HaIlii iaHeTi. Y 3a0e3neyeHHi JI0ICTBa MPOAYK-
TaMH XapyyBaHHS MEPEIUIENINCS 1 CKOHIICHTPYBaJIUCS
y CKJIaJHUH BYy30JI NPAKTHYHO BCi MpoOieMHu Cilib-
CBKOTO TOCHONApCcTBa. BUpOOHUUTBO sIKicHOI Mpo-
OyKLii — OfHE 3 HAMTOJIOBHIIIMX pillleHb MPOOIEeMHU.
PiBeHb 1 sIKiCTh XapuyBaHHS XapaKTEPU3YIOTh CTY-
MiHb COLIaJIbHO-EKOHOMIYHOTO PO3BHUTKY KpaiHM Ta
Ha 70% BU3HAYAIOTh 30POB’S 1 TPUBANICTB XKUTTA 11
HaceneHHs [1; 2].

B Vkpaini HuHI BTpauaeTbcsi a00 HepaLioHATIBHO
BUKOpHCTOBYEThCA 10 30—-50% Bpoxkaro OB, ST,
KyJABTYPHUX 1 JUKOPOCIHX, a TaKOX MpPSIHO-apoMa-
TUYHUX 1 JIKapChKUX pPOCIMH. BHacmimox mnporo
HaceJeHHsS HeNOOTPHMY€E HaTypalibHi, LiHHI TMpo-
IOYKTH XapuyBaHHs, Y T. 4. JIIKyBaJbHO-IIPOQiIaKTHY-
HOTO MPU3HAYEHHS.

Jnst 3MeHIIeHHs BTpaT NpOAYKLil caaiBHUITBA
noTpiOHO 3ampoBafKyBaTH y BUPOOHUITBO HOBI
CHPOBHHHI pecypcH, YI0CKOHATIOBATH Pi3Hi CIIOCOOH
iX mpoMHUCIOBOI MepepoOKH, 3ampoBaKyBaTH HOBI
PSKUMH Ta TEXHOJIOTiI, IO JO3BOJIUTH HE TUILKU

© Xowmuu I. I1., Haxoneuna lO. I'., Omitinuk JI. B., 2021

30UTBIIMTH BUXiJ] TOTOBOI MPOAYKIii, a i 30epertu
010J10T19HO LIHHI PEYOBUHHU Y 11 CKIIAi.

AHaJi3 OCHOBHHX AOCITiIeHb i myOJikamiii.
Opniero 3 HepmIOpATHUX TMpodieM € TmpobiemMa
3a0e3meueHHs HaceJeHHS SKICHUMH Ta Oe3leYHUMU
MPOAYKTaMU Xap4yyBaHHS SK U KpaiH, 10 PO3BH-
BalOTHCA, TaK 1 JUIsi €KOHOMIYHO PO3BUHEHUX JEp-
aB. OKpeMmi acreKTH 1iei mpoOIeMH 10 CHTIHKYBaIN
BITYM3HSIHI HAYKOBIIi, aje i ChOTOJHI 3aUIIAE€THCS
yuMmano HeBupimenux nutads [1; 3; 4]. Ilocrano
3aBIaHHS HE TUTBKU 30UTBIIMTH OOCSTH BUPOOHU-
[TBA AOCTYMHHX JUIA IIUPOKUX BEPCTB HACEIICHHS
MIPOAYKTIB XapuyBaHHsI, a i 3a0€3MeUnTH IO eKo-
JIOTIYHO Oe3IeYyHUMM Ta 010JOTriYHO ITOBHOLIHHUMU
XapYOBHMH TPOAYKTaMH Ha OCHOBI HATypalbHOI
cupoBuHH [3; 5].

[IpaBunpHE XapuyBaHHS 32 CyYaCHHUMH HayKo-
BUMHU TEOpisiMH Mae OyTH (QYHKI[IOHAIBHUM, TOOTO
MPOAYKTH, SKi HaceleHHS CIIOXKHBA€E IIOIEHHO,
MOBHHHI HE JMIIe 3a0e31edyBaTH OpTraHi3M IOXKHB-
HUMH pPEYOBHHAMM, ajie ¥ BUKOHYBaTH Mpodilak-
TUYHI (YHKIIi: 3HWKYBaTH PU3UK PO3BUTKY Pi3HUX
3aXBOPIOBaHb, 3aXHINATU BiJ] HECIIPUSATIUBUX yMOB
JIOBKLJIJISL, 3MEHIIYBATH BIUIUB HEMPABIILHOTO CIIO-
coOy kutts [4].

ToMy BUBUEHHS NEpPCHEKTHB Ta €()EeKTUBHOCTI
BUKOPHUCTAHHSl HaTypaJbHUX IHIPEHi€HTIB (30Kpema
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NPONYKTIB TNepepoOKH  XeHoMmelecy —  TIOpe,
eKCTPaKTH, CyXi BHYaBKH), SIKi MAarOTh MOTEHIIHHO
BHCOKI (hi3MKO-XiMiUHi BIaCTUBOCTI 32 paXyHOK YHi-
KaJBbHOTO CKJIAAY, Y TEXHOJIOTISIX Xap4OBUX MPOAYK-
TiB (MaprHaJax, OBOYEBUX HATYpaJbHUX KOHCEPBAX,
M’SICHUX MapUHOBaHMX HamiB]aOpukarax) € akTy-
QIBHUM MUTAHHAM JIJIsl HAYKOBIIiB 1 BUPOOHHUKIB Xap-
YOBOT MPOJYKIIIi.

®opMmyBaHHA UijJeil cTarTi (IIOCTAaHOBKA
3aBaaHHs) Meta cTarTi — OOIPpYHTYBAHHSA MOK-
JIMBOCTI BHKOPHCTAHHA TNPOAYKTIB IepepodoKku
XeHOMeJIeCy sIK HaTypajbHOI Xap4oBOi J00aBKH
y TEXHOJIOTisIX MapWHAJiB, OBOYEBHX HATypajIbHUX
KOHCEPBIB i M’ICHUX HamliB)aOpUKAaTiB.

Marepiaau i MeTomn. Y 10CiiKeHHI BAKOPUCTO-
BYBaJIM COPTOCYMIIl TUIOJIB XEHOMeJiecy, 3i0paHnx
y [HontaBchkiii obnacri.

Jnst mpoBeneHHs OOCTiIKEeHb BUKOPUCTOBYBAIIH
CTaHJApTHI METOAM aHami3y. SIKiCTb TOTOBHX Xap-
YOBUX IMPOIYKTIB KOHTPOIIOBAIN 332 OPraHOJIeNTHY-
HUMH, (Qi3UKO-XIMIYHUMH Ta MiKpOOiOJOTIYHUMH
MOKa3HUKAMH.

Pesynbratn  eKkcmepUMEHTANbHUX — AOCHIHKEHb
IiJTABAJTUCS CTATHCTUYHIM 0OpOOIll 3 BUKOPUCTaH-
HSIM CTaHJapTHUX MakeTiB mporpam Microsoft Office.

Buknag ocHOBHOro marepiajy a0cCigKeHHS
3 IOBHUM OOTPYHTYBAHHSIM OTPHUMAHMX HAYKOBHX
pe3yabrartiB. be3BinxomHa Ta MallOBIIXOIHA TeX-
HOJIOTIi € OIHUMH 13 Cy4acHUX HANpSAMIB PO3BUTKY
MIPOMHUCIIOBOTO BUpOOHUITBA. CTBOPEHHS OE3B1AXO0I-
HUX BUPOOHUITB — CKJIQJHUN 1 TPUBAIUI mpoiiec,
MPOMIXKHUM €TarioM SIKOTO € MaJIOBIJXOJHE BUPOO-
HunTBo. [Ipu mepepoOui TIOAIB i OBOYIB 3aJI€XKHO
BiJl BHIly CUPOBHHHU, BUKOPHUCTOBYBaHOI TEXHOJOTii
i OTpUMYBaHOI TPOAYKIIT BIAXOOM MOXYTh CTaHO-
BUTH 10 50%. BOHM yTBOPIOIOTHCS NP OYHIICHHI,
pi3aHHi, MPOTHpaHHI, MpecyBaHHI Ta IHIIMX OIle-
parisix. ToMy mepumMii HampsMOK pPalioHAJILHOTO
BUKOPHCTaHHS CUPOBHHHU — CKOPOYCHHSI BiIXOMIB [6]
1 MOIIYK CUPOBHHM, sIKa € LIHHUM J[KepeJioM Oioo-
TYHO aKTMBHUX PEYOBHH.

-

rorposava (R ¢
HHCACTHICTE i5 W Buuamis
Maoam
opi [
PSR 10L6

Macona wactha, %

L-acuoplisoua

XeHoMereC — 1ie CHPOBWHA, KOTpa HUHI e HE Mae
HaJI©KHOTO 3aCTOCYBAHHSI Y XapyoBOMY BHPOOHHIITBI
y 3B’SI3Ky 13 HEOCTaTHLO JOCHIIPKCHUMH MUTAHHSIMU
BIUIMBY aKTHBHHX KOMIIOHEHTIB IPOAYKTIB i3 XEHOMe-
Jsiecy (COKy, IOpe) Ta MPOIYKTiB HOro BTOPHHHOI mepe-
PpoOKH (BUYaBOK, EKCTPAKTIB) HA TEXHOJIOTTYHI i OpraHo-
JICTITUYHI BJIACTUBOCTI OBOYEBOI Ta M’SICHOT CUPOBHHH.

Bigomo, mo mioau XeHoMeJlecy MaroTh Hal3BU-
YaifHO I[IHHMKA OIOXIMIYHUHN CKJIaJ: BOHH € JDKEpe-
JIOM OpraHIYHMX KHUCJIOT, BITaMiHIB, MEKTHUHOBHX
1 ()eHONBHUX PEUOBHH [4], OJHAK 3 OMIAAY Ha BHUCO-
KAH BMICT OpraHiYHHX KHCJIOT BHKOPHUCTOBYBATH
XEHOMEJIEC SIK OCHOBHHUH 1HTPEIIEHT CKIAIHO, TOMY
PO3IVISIIAETHCS. MOMKIIMBICTh HOTO BHUKOPUCTAHHS SK
HaTypaJbHOI XapuoBoi J00aBKH (PYHKIIIOHAIBHOTO
Ta TEXHOJIOT1YHOTO MMPH3HAYCHHS.

3aBISIKM  YHIKAIbHOMY CKJIQJy TIPOAYKTH Tepe-
pOOKHM XEHOMENeCY MOXYTh BUKOPHUCTOBYBATHUCS
SK XapuOBHM I1HTPEIIEHT: I HAJaHHS CMaKOBHX
BIIACTHBOCTECH 3aBASKH 3HAYHOMY BMICTY OpraHiy-
HUX KHUCIOT; Ui (OpMyBaHHS CTPYKTypU BHPOOIB
3aBISKA HasBHOCTI 3HAYHOTO BMICTY MEKTHHOBHX
PEUOBMH; ISl BiTamiHi3allil 4epe3 BHUCOKHI BMICT
Bitaminy C; JUId HalaHHS MPOAYKTY aHTUOKCHIAHT-
HUX BJIACTHBOCTEH Yepe3 3HAUYHHI BMICT (peHOIbHUX
pEUOBHWH; Ul HaJaHHS apoMary 4epe3 CBOEPiIHUI
CKJIaJ] apOMaTHYHUX PEYOBHH.

IIpu mepepolIii MIOAIB XEHOMEJNECYy, 30KpeMa
Y COKOBOMY BUPOOHUIITB1, YTBOPIOETHCS 3HATHA KiJTb-
KicTh BigxomiB (1o 50%), AKi TaKOXX MICTSTH BEJIUKY
KUIBKICTh OpPTaHIYHMX KHCIOT, BiTaMiHIB, MTEKTHHO-
BUX, NTyOMIBHHUX, MiHEpAJIbHUX T4 IHIIMX PEYOBHUH.
CKOpOTHTH YacTKy BiIXOHIB MOXKHA TPH KOMILIEK-
CHIU TIepepoOIIi CHPOBUHH.

BuyaBku 3 XeHOMeNecy CTaHOBJATH YIIUTBHEHY
Macy, SKa CKIQJa€ThCsl 31 IIKIPOYKH, 3EPHATKO-
BOI KaMepu Ta 3aJMIIKiB M SKOTI CBITJIO-)KOBTOTO
KOJTbOPY. 3a XIMIYHUM CKJIaJ0M BUYaBKH BiApi3HS-
I0TBCS Bi CBXOI cupoBuHU. [lopiBHSAIBHA XapaKTe-
PUCTUKA XIMITHOTO CKJIATy CBIKHX IUIOAIB 1 BHYaBOK
XEHOMeJleCy HaBe/IeHa Ha puc. 1.

_.H

10

TRHOARH
PENCBARE

B Brvanxu

MAaan

HRLAGTE

Macosa wacT=a, sarf 100r

Puc. 1. @izuko-xiMiuHi moKka3HUKH NJI0AIB i BU4aBOK xeHOMeJiecy (n=3, p< 0,05)
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BcraHoBneHo, mo BWYaBKM, OTPUMaHi Micys
BUIYYEHHS COKY 13 CHPOBUHM, MAlOTh JOCTATHIO
KUTBKICTh MOXMBHUX PEYOBHH, IO JO3BOJISIE BUKO-
PHUCTOBYBaTH iX JJIs Mmofanbiinoi nepepooku. Lle mia-
TBEPIUKYETHCS 1 BUCOKUM BMICTOM y ix ckmani BAP
MOPIBHIHO 3 1HIIMMH BHIAMH (PYKTOBOI CUPOBHHH,
30KpeMa (DeHONIBHUX PEUOBHH.

[IpoananizyBaBmu ckiaj OiONOTiYHO aKTUBHHX
PEYOBHH Y TUTO/IAaX 1 BUYABKaX 13 XeHOMEJECy, 6a4nmo,
o0 y BHYaBKaxX XEHOMeJiecy BMICT L-ackopOiHOBOI
KHCJIOTH HW)KYHMU MTOPIBHIHO i3 CHPOBUHOIO 1 CTAaHO-
BUTH 39,41% Bix BMICTY B CUPOBHHI, aJIe BOHH Xapak-
TEPU3YIOTHCS BUCOKMM BMICTOM ()EHONBHUX i IEKTHU-
HOBHX PEYOBHUH.

VY cknami IIOMIB XEHOMENECY MICTHTHCS 3HAYHA
KUIBKICTh OPraHiYHUX KHCIOT 1 mektuHy. OpraHiuHi
KHCJIOTH BiJIirpatOTh BAXKJIMBY POJIb Y OararboX Mpole-
cax 0OMiHy PeUYOBHH B OpPTaHi3Mi JIFOIUHHU: PO3UHHSIOT
B Oprafi3mi HeOakaHi BIAKJIAICHHS, 3aTPUMYIOTh PO3-
BUTOK OakTepidi, BUABISIOTH CHPHUSITIUBUN BIUIUB Ha
KHCJIOTHO-ITyXHY piBHOBary. BcranoBmneHo, 1o y mpo-
IOyKTax TepepoOKH XEHOMeJlecy BOHHM INpeACTaBieHi
MEPEBAYKHO SOTYYHOIO Ta XIHHOK KHCJIOTaMH, TAKOK
BUSIBIICHI JITUMOHHA Ta STHTapHa KUCIIOTH, SIKi TTiIBUTITY-
FOTh QaHTHOKCHIAHTHI BIACTUBOCTI ILUTOMIB. [4].

HasBHicTh 3HaYHOI KUTBKOCTI SOTYyYHOI KHCIIOTH
JI03BOJISIE  BUKOPUCTOBYBATH TPOAYKTH IEPEPOOKH
XEHOMEIIECY SIK MPUPOIHUI PETyIaTOp KHUCIOTHOCTI
B Xap4yOBUX MPOAYKTAX i BUKOPUCTAHHS 1X SIK 3aMiHH
CTOJIOBOTO OIITY.

Binomo, 1mo onroBa KHCIOTa NMEPEBaXHO BHPO-
ONISI€ThCS XIMIYHUM IIJIAXOM, SIKHM BKJIIOYAE SIK
TOMOTEHHI, TaK 1 TeTepOTeHHI KaTaJiTHIHI METOIN Ta
MOX€ CTaHOBHTH HEOE3MEKy Ul 340POB’S JIOAWHHU.
KpiMm Toro, 3amiHa CHHTETHMYHMX 1 MOTEHI[IHHO
HeOe3MeyHNX IHTPEIIi€HTIB Ha TPHUPOIHI POCIHH-
HOTO MOXO/PKEHHS Y CKJIali TPaIulliifHUX MPOAYKTIB
Jla€ MOKJIMBICTh TapaHTyBaTH HEOOXiTHWHA BUCOKHH

3unauenns pH, y.ox.
w

piBeHb Oe3MeKH XapuoBOi MPOAYKLIl AJIsi HIHPOKOTO
KOJIa CIIO’KUBAYiB.

BBenenHs coKy B pelienTypy XapyoBUX NPOAYKTIB
SIK 3aMiHM OITY MOTpedye KoHTposto pH Ta mocTiii-
HOTO KOpEeryBaHHS HOTO KiIBKOCTi. Y 3B’SI3Ky i3 UM
HaMHM BHBEJCHO 3aJIKHICTh 3Ha4eHHs pH coky XeHo-
MeJIeCy Bix riapomomyns (puc. 2).

Takum ymHOM, 3Hat0ud pH COKy, MOXHa JIerko
BHpaxyBaTH MOTPIOHWIA TiAPOMOIYNH IS MPHUTOTY-
BaHHA 3aJMBU a00 MapuHany. Beranosneno, mo pH
9% po34MHY OLTOBOI KHCIOTH KOHTPOJIBHOTO 3pa3Ky
craHoBuTh 3,95 on. pH, Tomi HeoOXimHMI Timpomo-
Iynb cTaHOBUTH 1:1. JIsl NpUTOTYBaHHS 3aJMBH,
MapuHagy NPU BUTOTOBJIEHHI Xap4OBUX IPOLYKTIB
HEOoOX1THO CiK XeHoMelecy 3 BuXimHuM pH Onm3pko
2,5 ox. pH po3Bectu Bomoto y mpomopirii 1:1.

HocmimkyBanu eheKTUBHICTh 3aCTOCYBaHHS COKY
XEHOMeJleCy B MapuHagaX, OBOYCBHX HATypaJbHUX
KOHCEpBax 1 M’ sICHUX HariBpabpukarax.

[ BuOopy onTUMaibHOI pelenTypHOi KiIbKO-
CTi COKYy X€HOMeJeCy Py BUPOOHHUITBI 3aIUBH Oyia
NPOBEJCHA MiJrOTOBKA PI3HUX PELENTyp KOHCEPBiB
«bBypsik rapHipHUit», «[ pudu neuepuili MapHHOBAHD):
3aJUBKY TOTYB&JIN 3 BUKOPHCTaHHSAM COKY XEHOMe-
Jiecy Ta BOAHOTO €KCTPAKTy, OTPUMAHOTO 3 BUYABOK
XCHOMEJIECY BIMOBITHO IO BCTAHOBIICHOI 3aJI€KHO-
cti. OTpuMaHi pe3ynbTaTy HaBeaeH1 y Taom. 1.

3a OpraHoJeNnTUYHUMH Ta (i3UKO-XIMIYHUMHU
MOKAa3HUKaMH KpPalllMMHU BUSBUIINCS 3pa3Ku 3 BUKO-
PHUCTaHHSIM COKy XEHOMeJecy sIK 3aMiHHHKa CTO-
JIOBOTO OLTY a00 JIMMOHHOI KHCJIOTH y peuenTypax
3anuB. Lli 3pa3ku HaTypaJbHUX KOHCEPBIB BiApi3HS-
nucs OUIbII 30aJaHCOBAaHUM KHCIJIO-COJIOAKUM CMa-
KOM 32JIMBM Ta MaJld JIETKHHA (PYKTOBHH apomar,
a TakoX CKIaja 3aJMBU OyB 30araueHHil BMICTOM
010J10T19HO-aKTUBHUX PEYOBHH TMOPIBHSIHO i3 KOHTP-
oJieM, JiI¢ BHKOPHCTOBYBaJHM CTOJNOBHH omer abo
JIMMOHHY KHCJIOTY.

y=0,5229x + 2,72

1:05 1:1

1:15

1:2 1:25 1:3

TIPOMOJY.JIb

Puc. 2. 3anexuicts pH coky xeHoMeJ1ecy Bix rizpomomyJisi
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Pesynbratn mpoBeneHUX AOCHIIKEHb CBITYaTh
Ipo Te, 0 BUKOPHCTAHHS COKY XCHOMENeCcy B TeX-
HOJIOTii BUTOTOBJICHHSI KOHCEpBIB «bBypsk rapHip-
HU» 1 «[prbM nevyepuii MapuHOBaH» € AOLIIEHIM
1 103BOJIsA€ 30aratuTH 1X BitaMiHOM C Ta IOMIMIIATH
OpPTaHOJNCNITHYHI TOKAa3HUKH 33 PaxyHOK NPHUPOI-
HUX JpKepesn OIloNOTiYHO aKTUBHUX PEYOBHH, IO
€ y CKJIaJIi XEHOMeEJIeCY, i MoKe OyTH peKOMEHI0BaHa
JI0 3aIpOBaPKEHHS Y BUPOOHHLITBO 3 METOIO PO3IIH-
PEHHSI HAIBHOTO aCOPTHUMEHTY.

Cik xeHoMeleCcy BHKOPHCTOBYBAIM IJIsi TIOTe-
penHbol 00pOOKK CIa0OKUCIIOTHOT CUPOBUHH, JIe
AKTHBHUH KOMILJIEKC BJIACHOI ()epMEHTHOI CHCTEMH,
30KpeMa Tpu mepepoOIli rpubiB yis 3anobiraHHs
MOTEMHIHHS CHPOBHHH y TIpoLieci IepepoOKu.

Monienonokcunaza (IIPO) okucnse momide-
HOJIbHI PEUYOBMHHU Ta BUKIMKAE MOTEMHIHHS TpUOiB
SK MiJ yac 30epiranHs, Tak i y mpoueci miAroTOBKH
JI0 TIepepoOKH.

Bimomo, 1o 30Ha ONTUMAJIbHOI aKTUBHOCTI (hep-
MEHTY JIS)KUTH B iHTepBaiti pH Bix 5 1o 7. 3 omisimy Ha
Te, Mo 3 OUTbII HU3BKUX BenuuuHax pH, ocoOmuBo
npu pH HIk4e 3, akTUBHICTH O (DEHOTOKCH a3 HE
MIPOSIBIISIETHCS, 1 MOJAIbIIE MiABUIICHHS BETUYUHH
pH He BimHoOBIIOE Ti akTMBHOCTI. Hamu pociimkena
MOXITUBICTh BUKOPHUCTAHHS PO3UYHUHY COKY XE€HO-
MeJieCcy 3aMiCTh PO3YMHY JIMMOHHOI KHUCIOTH JJIs

Bipxocua aktwasicTs NPO, %

MOTIEPETHBLOTO TePMOOOPOOIICHHS TPUOIB BiAOBITHO
JI0 TEXHOJIOTIYHOTO Mpolecy BUPOOHHIITBA KOHCEP-
BiB (puc. 3).

BcraHoBneHO, 1110 Ha aKTUBHICTH ()epMEHTY MOTi-
(eHONOKCHIa3M BIUIMBAaE HE TUIbKM 3Ha4deHHs pH
OydepHoro po3uunHy, a it npupoza OypepHOTro po3UHHY.
Tak, npu excrio3uii rpubiB y OydepHHX pozunMHAX
Ha OCHOBI COKy XEHOMENEeCY aKTHBHICTh MoiideHo-
JIOKCH/Ia3u y cepeHboMy Ha 16...22% Huk4a mopis-
HSHO 3 €KCIO3MIIEI0 32 THX CaMHUX 3HaueHb pH, ane
y Oy(depHHX po3YMHAX HAa OCHOBI JIMMOHHOI KHCJIOTH.
Lle moB’s3aHO 3 HASBHICTIO ()CHONBHHUX CHOINYK, SIKi
Bi/IIrpatoTh poJib 1HTi0ITOpA Mpotiecy okucHeHHs: BAP.

Jns Monmugikamii TEXHOJOTIYHMX 1 CHOXKHBYMX
XapaKTEePUCTHK IIILHOM S30BUX HamiBpaOpUKaTiB
13 SAJIOBUYMHU BUKOPUCTOBYBAIH BiIXOJH MEPEPOOKH
XEHOMeJleCY — BUUABKH, 3 IKUX 3-KPaTHOIO EKCTPaK-
€0 OTPUMYBAJIU €KCTPAKT JUIsi MapuHay. B ekcrie-
PUMEHTAIIFHUX 3pa3kax CKJIaJy MapHHaJiB 3aCTOCO-
ByBanu Bix 10,0 mo 40,0% excrpaxry. JlonarkoBumu
IHTpenieHTaMu MapuHaAiB Oynu 1uOyns, 3epHa Tip-
YHIIi, IEPellb, CUIb.

MapuHyBaHHS M’siCa 3MiHIOE HOTO TEXHOJIOTIYHI
SIKOCTi: 301JBIIYIOTHCS BHXIiJ, BOJIOTr03B’s3yr0ua Ta
BOJIOTOYTPUMYIOYA 3[1aTHICTh, COKOBUTICTh, HIXKHICTh
1 IIacTU4HicTh M’sica [7]. Jocnimkeno, mo 31 30171b-
HICHHSM BMICTY €KCTPaKTy XeHOMeEJecy Y MapHHaIax

w1
m2

PH .ogMHHUE pH

Puc. 3. lnnamika akTHBHOCTI N0i)eHONOKCHAA3M 32JI€5KHO BiJ 3HaYeHHs pH
Ta npupoau dydepHoro posuuny. (1 — OydepHi po3unHU HA OCHOBI TUMOHHOI
KHCJIOTH; 2 — OyhepHi po3unHE HAa OCHOBi COKY XeHOMeJIecy)

Tabmums 1

IToxa3HMKH SKOCTi 32JIMB HATYPAJILHHX KOHCEPBiB

Bwmict, mr/100 r MacoBa yacTka,%
. " pH, "
3paszku L-ackop6inoBoi (dhenonbHUX on. pH CyXHX THTPOBAHOI
KHCJIOTA PeYOBUH P peYOBHH KHCJIOTHOCTI
Mapunan «I'pubu mevepuili MapUHOBaHI»
KonTpouns (onet 9%) - - 3,90 1,20 1,30
3pa3ok (xeHomenec) 75,00 45,00 3,90 2,80 1,36
3anuBa «Bypsx rapHipHUI»
KonTposs (TuMoHHA ) ) 325 5.10 0.85
KHCJIOTA)
3pazok (xeHomernec) 25,0 35,0 2,80 5,90 1,00
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(3pa3ku 2—5) 30UIBIIYETHCS BUXi 1 IIBUAKICTh HAKO-
MUYEHHsI BOJIOTH (pHc. 4), UI0 CBIAYUTH PO aKTUB-
HU BIUIMB OpraHiyHUX KUCIOT 1 pepMEeHTIB, sIKi BXO-
JISITh IO CKJIQJy MapuHaIiB 2—5.

AKTUBHA KHCJIOTHICTb — 1€ IMOKa3HHUK, KU
BHU3HAYa€, 30KpeMa, AOLUIbHICTh BHUKOPUCTAHHS
OpPraHiYHMX KHCIOT y XapuoBHX CHUCTeMax. 3a
pe3yiabTaraMu JOCHiKeHHsT 3MiH pH smoBuumHM
KOHIIGHTPALII0 EKCTPaKTy XEHOMeEJeCy B MapHHa-
nax oomexunau 1o 30,0%, TepMiH BUTPUMKH M’sica
y MapuHajgax — 110 4 roj.

HeoOxinHo Big3zHaunMTH, M0 Yy 3pa3Kax i3 BapiaH-
TaM{d MapUHAJIiB HA OCHOBI €KCTPAKTy XCHOMEIECY
3MIHM aKTHUBHOI KHCJIOTHOCTI OLIBII IMOBIILHI, IO
CBiIYMTh, HMOBIPHO, IPO CTAOUILHICTH BUTOTOBJICHOT
XapyoBOi CHCTEMH ILOJO MpOLECiB po3nany OiIKiB
1 )KUPIB y MPOIYKTI.

1035
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Cepen TmocTaBIEHHX 3aBJaHb — BU3HAYCHHS
BUXO/ly CTPaB i3 MapUHOBAHOI SJIOBUYMHH Ta JETYC-
Talris ix. J[7s nopiBHSUIBHOT OLIHKY BUXOY 1 OpraHo-
JICITUYHUX XaPAKTCPUCTUK BUTOTOBIICHMX M’ SICHUX
CTpaB i3 SUTOBHYMHHU, MAPHHOBAHOI Y TOCTITHIX 3pa3-
Kax MapyHAJIIB i3 XCHOMEIECOM, MPOBOIUIIN JIETyCTa-
[iifHy OI[HKY 3pa3KiB (pHC. 5), AKi MOMEePEeaHbO OyIH
BU3HAUEHI SIK HAWKpaIli 32 KOMIUIEKCOM TEXHOJIOTIY-
HUX MOKA3HMKIB: 3pa3ku 4 Ta 5 MiC/Is MapUHYBaHHS
6 TOZ 1 KOHTPOJIEHUH (MapUHYBaHHS 4 TON).

CyTTeBa pi3HULA B OIIHII 30BHIIIHBOTO BUIVISTY
Ta KOJIbOPY CTPaB i3 MAPHHOBAHOT SUIOBUYMHU 3yMOB-
JieHa pi3HUM CTYyIEHEM Jerpajauii mrMeHTiB M’sca.
HasBHICTh MOTYXHUX aHTHOKCHUIAHTIB Y €KCTPAKTax
XCHOMEJIECY 3YMOBJIOE TalbMyBaHHS OKHCHEHHS
Mioro0iHy Ta remornoOiny. IlokparenHs apo-
Mary Ta CMaKky CTpaB i3 SUIOBUYMHH, MAPUHOBAHOI i3

1o
108

10

[UHA AR

14
Lo e s §

ey

a5 ——I]

Puc. 4. lunamika 3MiHH BMX0y 3pa3KiB SIJIOBHYMHH M/l Yac BUTPUMKH y MapuHajaax, %,
Ae 3pa3ok 1 — KOHTPOIbHMIA, 3pa3ku 2—5 i3 eKCTPaKTOM XeHoMeJlecy, BiinoBigHo, 10, 20, 30 i 40%

FoBHIIHTT B T
1 homp

COROBHTICTL

Konciicrening

Apossar

Caax

Puc. 5. Jlerycrauiiina oninka 3pa3kiB M SICHHX BUPOOiB i3 SI;IOBHYMHHU Micast
3amikaHHs y TapOKOHBeKTHBHOMY anaparti t=90-95°C, t=15-20 xB, ae 3pa3ok 1 —
KOHTPOJIbHMIA, 3pa3ku 4 Ta 5 i3 eKcTpaKTOM XeHoMeJlecy, Bianosinno, 30 i 40%
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3aCTOCYBaHHIM EKCTPAKTIB XEHOMEJIECY, MOPIBHIHO
31 cTpaBaMu 3 SJIOBUYMHH, MapHHOBAHOI 3 OIITOM,
BUPI3HSIETHCS OLNBLI TPUEMHUMH HOTKaMH apoMary
Ta OLIBLI TapMOHIMHHUM COJIOAKYBaTO-KHUCITyBaTHM
CMaKOM 3a paxyHOK apOMaTH4HUX CIIONYK Ta opra-
HIYHHUX KHCJIOT POCIMHHOI CHUpOBHHH. [loka3zHHWKH
KOHCHCTEHIIIT Ta COKOBUTOCTI M’SICHUX CTpPaB i3 sI0-
BUYHMHH, BUTPUMAHOI y MapruHaIaX Ha OCHOBI EKCTp-
aKTIB XEHOMEJIECY, BHILI 32 KOHTPOJIBHI, IO MiTBEp-
TUKy€ e(DEKTHBHY 10 OPraHIYHUX KUCIIOT MapHHAIIB.

BucnoBku. OTpumaHi pe3yinsTaTH CBiI4aTh MPO
VHIBEpPCaJIbHICTh POCIUHHOI TOOABKH 3 XCHOMENECY
Yy BHDJISIZII COKY a00 eKCTpakTy 3 BHYaBOK XEHOMe-
Jiecy Ta JOUUIBHICTD iX BUKOPUCTAHHS Y TEXHOMIOTISX
BUPOOHUIITBA XapYOBUX MPOIAYKTIB SIK aIbTCPHATHBH
OIITOBOI ab0 JMMOHHOI KHCHOT. JlomaBaHHS mpo-
IOYKTiB nepepoOKr XeHOMeJlecy He JIMIIE MOKpPaIlye
OpraHOJICNITHYHI Ta CTPYKTypHO-MEXaHi4Hi IOKa3-
HUKU TOTOBUX BUPOOIB, ajie i MiABUIIYE IXHIO 010J10-
TiYHY IIHHICTb.
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Abstract. The article is devoted to the substantiation of the possibility of using the products of chaenomeles
processing as a natural food additive. Studying the perspective and effectiveness of the use of natural ingredients,
which have potentially high physical and chemical properties due to their unique composition, in food technology
is important in terms of healthy eating. The aim of the article is to substantiate the possibility of using chaenomeles
processing products as a natural food additive in marinades, canned vegetables and meat semi-finished products.
1t is established that the products of chaenomeles processing (juice, pomace, extracts) are characterized by high
content of phenolic substances, organic acids, pectin and carotene content. The presence of a significant amount of
malic acid in the organic acids of chaenomeles allows you to use the products of its processing as a natural regula-
tor of acidity in food and as an alternative to replacing table vinegar. The dependence of the active acidity index of
Juice on the hydromodule was determined and it was found that the active acidity index chaenomeles of 9% acetic
acid solution is 3.95 units. pH, and the required hydromodule of chaenomeles juice with an initial pH of 2.5 will
be 1:1. The effectiveness of the use of chaenomeles juice in marinades, canned vegetables and semi-finished meat
products has been studied. The use of chaenomeles juice for pre-treatment of raw materials (mushrooms), where the
complex of its own enzyme system is active, prevents it from darkening during processing. The presence of powerful
antioxidants in chaenomeles extracts inhibits the oxidation of myoglobin and hemoglobin in the process of process-
ing marinated beef meat, improves its taste and gives a pleasant fruity aroma. The use of chaenomeles juice in food
technology not only improves the organoleptic and structural-mechanical properties of finished products, but also
increases their biological value.

Key words: chaenomeles, champignon mushrooms, canned foods, meat, marinades, organic acids.
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KINETICS OF HEATING OF CAKE PRODUCTS
WITH PUMPKIN SEEDS AND BUCKWHEAT FLOUR
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Abstract. The use of non-traditional raw materials to give flour confectionery new consumer properties and to
increase it nutritional and biological value enables a change of the rheological properties of dough semi-finished
products and the need to adjust the technological parameters of the production. The purpose of the work is to study
the influence of the use of non-traditional raw materials, in particular, pumpkin seeds and buckwheat flour on the
kinetics of heating of cake products and to establish rational parameters for baking dough semi-finished products.
The change in temperature of the samples during the heat treatment was measured by means of chromel-droplet
thermocouples. To measure the temperature of different layers of dough semi-finished products, thermocouples
were placed at different height of the dough semi-finished product. The results of the study showed that the use of
non-traditional raw materials (pumpkin seeds and buckwheat flour) causes a change in the kinetics of heating of
dough semi-finished products. Therefore, this non-traditional raw material affects the processes that occur during
the baking of semi-finished dough. A study of cake products with pumpkin seeds and buckwheat flour revealed that
they need 3 minutes longer of baking time than products using traditional technology. At the same time, it might be
useful to reduce the temperature in the working oven by 5°C to ensure better height formation of the products and to
avoid their burning. Thus, a slight increase in baking time will not cause excessive energy consumption. Based on
the obtained results, the recommended parameters for baking of cake products with pumpkin seeds and buckwheat

flour are determined as the following: baking time — 28 minutes at 205 ... 210°C.
Key words: flour confectionery products, cake dough, pumpkin seeds, buckwheat flour, kinetics of heating, heat

treatment.

Problem statement. Enrichment of flour confec-
tionery with non-traditional raw materials can signif-
icantly reduce the cost of traditional raw materials
(wheat flour, butter, egg products) and give products
new consumer properties, as well as increase the
nutritional, biological value and functional peculiar-
ity of their properties. Since the turn of the century,
the issue of using a wide range of non-traditional raw
materials in order to enrich flour confectionery prod-
ucts with biologically active components has become
relevant. When introducing it to traditional technolo-
gies, it is necessary to take into account not only the
role of individual prescription components that pro-
vide products with a certain structure, but also techno-
logical features of the process: intensity and duration
of mechanical impact, baking conditions, etc. The dif-
ficulty of studying the baking process is that when the
dough is heated, it undergoes a number of processes
of different nature (physical, chemical, biochemical,
microbiological, etc.), which have a quantitative and
qualitative impact on each other. Thermal regimes for
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baking products belonging to different groups differ
significantly. The use of new unconventional raw
materials can dramatically change them.

Recent research and literature review. Heat
treatment of semi-finished cake dough products is the
final stage of their production, which finishes the for-
mation of organoleptic, physicochemical, structural
and mechanical parameters. This stage determines
the quality of the finished product [1]. The recipe of
cakes, namely the use of non-traditional vegetable
raw materials affects the processes that occur dur-
ing heat treatment. Replacing traditional raw mate-
rials with new ones can lead to the change of tem-
perature regime of baking semi-finished products
and significantly affect the quality of baked cakes.
A number of works by both domestic and foreign
scientists are devoted to the study of this issue. For
example, V.V. Dorokhovych and N.P. Lazorenko [1]
studied the influence of gluten-free types of flour
(rice, buckwheat, corn) on the kinetics of cake bak-
ing. The researchers found that the mechanism of

© Kaplina T. V., Stolyrchuk V. M., Dudnyk S. O., 2021



Haykosuii gicHuk [Monmasceko20 yHigepcumemy eKOHOMIKU | mopeaigni

Bunyck 1, 2021

dough heating is similar to the mechanism of wheat
flour heating. However, they note the difference in
the duration of baking cupcakes on different types of
flour. The results of research of foreign scientists [7]
confirm that introduction of unconventional flour (in
particular, red beans and rice flour) in technology of
cake products also affects the process of baking.

N. Hesso, C. Loisel, S. Chevallier [8] studied
the interaction between different components of
cake dough using differential scanning analysis and
X-ray diffraction of different model systems. The
results showed that the model systems of ingredients
can explain the various phenomena that occur dur-
ing the baking of cupcakes. In case of the presence
of sugar and fat in a limited aqueous system, starch
gelatinization occurs in two stages, most of which are
combined with denaturation of protein at high tem-
perature. Scientists [3; 5; 9] studied the kinetics and
dynamics of heat and mass transfer processes of cake
baking and determined the optimal heat treatment
conditions depending on the type of raw material and
the weight of the dough. It was found that the pro-
cess of baking a cake on fructose with the addition of
lactulose intensifies by (6 —7)% [2]. Research results
of E.T. Campos, B.T. Cardoso and S.R. Ramos indi-
cate an increase in the time of baking cakes with 20%
replacement of wheat flour with lyophilized pump-
kin (pulp and peel) and the addition of corn starch
[6]. The results of the literature review show that the
introduction of non-traditional vegetable raw mate-
rials to the technology of cake products should take
into account changes not only physico-chemical pro-
cesses of dough, but also the kinetics of heating of
dough semi-finished products during baking.

The purpose of the article. The purpose of the
article is to study the influence of the introduction of
non-traditional raw materials, in particular, pumpkin
seeds and buckwheat flour on the kinetics of heating
cake cake and to establish rational parameters for
baking dough semi-finished products.

Presentation of the main material of the study.
The results of previous studies have shown the feasi-
bility of introducing pumpkin seed cakes in the rec-
ipe. It is known that pumpkin seeds, depending on the
variety contain up to 55% fat. The traditional recipe
for cupcakes involves the use of butter as a fat com-
ponent. Its fat is in the emulsified state, in contrast to
the fat component of pumpkin seeds. It replacement
causes significant changes in the quality of cake prod-
ucts and requires adjustment of the manufacturing
process. Based on the results of previous studies [4],
samples were prepared by replacing 30% of wheat
flour with pumpkin seeds and 7% of buckwheat flour
with dry matter. It has been proved that the introduc-
tion of pumpkin seed and buckwheat flour cakes in
the technology does not cause significant changes in
the organoleptic properties of finished cake products.
However, the rheological properties of the dough are

a little bit different. As a result, dough semi-finished
products with unconventional raw materials are char-
acterized by other properties of shaping during bak-
ing. There is a need to study the adequacy of heating
the central layers of the product.

In order to determine the duration of baking
cakes with non-traditional vegetable raw materi-
als, a change of temperature of the central layers
of the dough was studied. The change of tempera-
ture of the samples during the heat treatment was
determined using chromel-droplet thermocouples.
To record changes of temperature in different lay-
ers of dough, thermocouples were placed at differ-
ent height of the dough semi-finished product. When
studying the heating kinetics of the cake dough, the
temperature in different layers of the dough with the
interval A = 1 x 60 sec. was recorded in the experi-
mental samples. The kinetics of heating of semi-fin-
ished dough according to the new technology was
studied in comparison with semi-finished products
made according to the traditional recipe of the cake
“Stolychnyy” (Fig. 1).

The results of research showed that the required
heating temperature (in the central part — 103 ...
104°C) traditional products reach after 25 minutes of
baking. This time is considered as restrictive.

A study of cake products with pumpkin seeds
(Fig. 2) as well as with pumpkin seeds and buckwheat
flour (Fig. 3) showed that they require a slightly longer
baking time. Probably, this is due to a change in the
recipe composition of the dough, namely, the intro-
duction of non-traditional vegetable raw materials.

Adding 30% of pumpkin seeds to the cake recipe
slows down the temperature rise in the central part
of the product. Even after 26 minutes of baking, the
required temperature is not reached (Fig. 2), unlike
during the baking of traditional products (Fig. 1).
The temperature in the central part of the cake (curve
Neo 3) for 24 minutes of baking is close to 100 °C.
The required temperature value is provided only after
28 minutes of baking semi-finished products.

Comparing the baking of the central layers of the
dough of the cake “Health” (Fig. 3), it should be noted
that the curves in the nature of changes are quite sim-
ilar to the cake “Emerald” (Fig. 2). The temperature
while baking new products is lower by only 2...3°C
compared to traditional ones. Nevertheless, it takes
much longer to bake to reach the required tempera-
ture in the central layer of new products.

Conclusions of the study and prospects for
further research. The results of the study showed
that the introduction of non-traditional raw materials
(pumpkin seeds and buckwheat flour) causes a change
in the kinetics of heating of dough semi-finished
products according to the new recipe. Therefore, this
raw material affects the processes that occur during
the baking of semi-finished dough. A study of cake
products with pumpkin seeds and buckwheat flour
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Figure 1. Kinetics of heating of semi-finished products
according to the technology of cake “Stolychnyy” in layers:
1 —lower layer h = 5 mm; 2 — middle layer h = 15 mm; 3 — layer of the central part of the cake h =25 mm
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Figure 2. Kinetics of heating of semi-finished products
according to the technology of cake “Emerald”
(cake with the replacement of 30% wheat flour with pumpkin seeds) in layers:

1 — lower layer h = 5 mm; 2 — middle layer h = 15 mm; 3 — layer of the central part of the cake

h=25mm

revealed that they need 3 minutes longer baking time
than products using traditional technology. At the
same time, it is advisable to reduce the temperature
in the oven by 5°C to ensure better formation of the
height of the products and to avoid their burning.
Thus, a slight increase in baking time will not cause
excessive energy consumption.

Based on the obtained results, the recommended
parameters of baking cake products with pump-
kin seeds and buckwheat flour are the folowing:
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baking time — 28 minutes with the temperature of
205...210°C.

The prospect of further research is a detailed
study of the processes of redistribution of moisture
in semi-finished products during heat treatment.
Also, to explain the different phenomena that occur
during the baking of cakes according to the non-tra-
ditional technology, it is advisable to study in detail
the functional and technological properties of new
raw ingredients.
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Figure 3. Kinetics of heating semi-finished products using the technology
of the cake “Health” (cake with the replacement of 30% wheat flour
with pumpkin seeds and 7% buckwheat flour with dry matter) in layers:

1 —lower layer h = 5 mm; 2 — middle layer h = 15 mm; 3 — layer of the central part of the cake
h=25mm
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Kannina T. B., OOKmop MexXHIYHUX HAYK, npoghecop; mempttyKB M., kanouoam mexHiyHux HAYK, ooyeHnm;
,ZIdeuK C. 0., cmapwuii 8uxkaday (Buu;uu HA8UanbHUll 3aK1a0 YKooncmﬂKu «llonmascoxuti ynisepcumem
EKOHOMIKU § mopzzeﬂl») Kinemuxka npozpisy Kexkcoeux eupooie iz 2apoy308um HACIHHAM i ZpeyanuM 60POUIHOM.

Anomauia. Yeeoenuns HempaouyiiHux uoié cupo8UHU 018 HAOAHHS OOPOUHAHUM KOHOUMEPCbKUM 8UPOOAM
HOBUX CNOACUBHUX 81ACMUBOCHEN, NIOBUUEHHSL IX XapU0B80i Ma OI0N02IUHOI YIHHOCHE 3YMOBIIOE 3MIHY PEON0IUHUX
enracmugocmeil. micmosux Hanispabpuxamie i HeOOXIOHICMb KOPUSYBAHHS MEXHONO02IYHUX napamempis ix
sueomosnents. Memoio pobomu € 00Cai0NHCeHHA BNAUBY Y8EOEHHA HEMPAOUYIUHOI CUPOBUHU, 30KpeMA 2apby306020
HACIHHA ma zpeuanozo 6OpowiHa, HA KiHemuKy npocpiey KeKco8020 micma ma 6CMAHOBNEHHA PAayiOHATbHUX
napamempie eUniKanus micmoeux nanieghabpuxamie. 3Iminy memnepamypu 3paskis y npoyeci mepmoo6poobnents
BUBHAYANU 30 OONOMO2010 XPOMENb-KANeLesux mepmonap. s 6UMipio8anus memMnepamypu pisHux wiapie micmosux
3a20MOBOK MEPMONApYU PO3MAULO8Y AU HA PI3HILL 8Ucomi micmogozo Haniegabpuxamy. Ompumani pe3yromamu
00CNI0NHCEHHS NOKA3ANU, WO YBEOeHHS HeMPAOUYILIHOI CUPOSUHU (2apOY308020 HACIHHA MA 2peyanoeo 6OpouwHa)
3YMOBI0E 3MIHY KiHemuKu npozpigy micmoeux nanisabpuxamis. Omorce, ya HempaouyiiHa cuposuHa 6NIUBAE
Ha npoyecu, wjo 6i00Y8aAOMbCs NPU SUNIKAHHI Micmosux Hanispabpuxamis. Y x00i 00CHIONCEHHS KEeKCOBUX
8Upobis i3 2apby3068UM HACIHHAM i 2peuaHum OOPOWHOM 3 ACOBAHO, WO 60HU Nompebyioms Ha 3 X8 dogule Yyacy
BUNIKAHHA, HINC UPOOU 3a MPAOUYINIHOW MEXHON02i€r. BcmanosneHo 0oyinbHiCMb 3HUNCEHHA meMnepamypu
8 poboyomy 06 ’emi maqbu na 5°C Ons 3a6e3neuenns Oinbul AKICHO2O qbopmyeaymz gucomu 8upodi6 ma YHUKHEeHHs.
nioeopsinus ix nosepxui. Taxum uunom, He3nauHe 30iNbUeHHS MPUBALOCMI BUNIKAHHS He CNPUYUHAIMUME HAOMIDHI
umpamu erekmpoenepeii. I PYHMYIOUUC HA OMPUMAHUX PE3YNbMAMAX, 6CMAHOBNEN] pekomeHaoeaHz napamvempu
BUNIKAHHS KEKCOBUX BUPOOIS i3 2apOy306UM HACIHHAM i 2pedanum 6opouwiHom: mpuganicme sunikanus — 28 xe 3a
memnepamypu 205...210°C.

Knrwouoei cnosa: bopownani konoumepcoki 8upobu, Kexcose micmo, 2ap6y306e HACIHHA, cpeuane 6OPOUuIHo,
KiHemuKa npoepiey, mepmooopoonenHs.
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Anomauia. Memoro yiei 0oenadoeoi cmammi 6y8 ananiz nyoaikayil MexHoaI02ii 6Ue0MOBIeHHs 3aKyYCOK 3 000a-
BAHHAM MPAOUYIIHUX NPSHO-APOMAMUYHUX npunpas ma xoperis. Ocobnuea ysaza 30cepeddcena Ha NOULYKy ma
NOPIGHAHHI dafcepeﬂ VKpPaiHCbK020 ma 3apy6iofcnoeo noxooxcents. [l yKpaincokoi Kyxui Oyau pozensaHymi maki
NPAHO-APOMAMUYHI NPURPAGU, SK: J0OUCTOK, KOpinb nempywKu, ceiepa, 3 000asanHam 00 JiEMUYHUX Ma 6ece-
Mapiancekux cmpas. Ananis OCmanix 00CiONHCeHb i nyOniKayii, y AKUX MO0 Oymu 3ano4amrosane po3e a3anns
8KA3AHOI NPObIeMamuKy, 8UABUE GIOCYMHICMb 3MICMOBUX HANPAYIO8AHD 13 3a3HaAYeHoi memu. Y pesyrbmami ix
BUBUEHHS OJisL NPOOOBIHCEHHS NOOANLUIUX OOCTIONCEHb MU GUABUIU, WO NUMAHHIO PO3POOKU MEXHON02ii 3aKYCOK
(xonoonux, 2apayux, cmpas HaYiOHANLHUX KYXOHb MA OKpeMux 6udie npooyKmis, 30Kpema 3 M ’sca, € Halbinbue,
3 pubu, 0804ie — MeHuie, 3 IHUUX ATbMEPHAMUBHUX NPOOYKMIE — 308CiM MAN0) NPUdinerHo He oocums ysacu. byno
NPOAHANI308AHO 3ACMOCYBAHHSL NPSIHO-APOMAMUYHUX NPUNPAG | KOPEHI8 y NPUSOMYBAHHI 3AK)YCOK OiEMUYHO20 ma
6€2emapiancbKo20 Xapuy8anHs, 8 MOMY YUCLI GUSOMOBNIEHUX 3 BUCOKODINIKOBOT POCTUHHOT CUPOSUHU: HYMY, COYeBU-
yi, keaconi. Taxux nyonikayiti mu He gioHauuL1u 83azani. Taxkoc nio yac aHanisy mMu cnpoby8any eUOITUMY iHO3eMHI
nybnikayii Ha 3a3nHayeny memMamuxy i GUSHAUUMU, K GUPIUYEMbCA BKA3AHA HAYK08A npobiema 3a kopoonom. Haw
aHani3 MAaKoXC He NOKA3ae HAAHOCMI NyOaiKayil, 0e 3ano4amKosana 3a3Hadera Haykoga npoonema. Omoaice, Mo-
JHCeMO KOHCIMAny8amu, wo NUManHs po3pooKu mexHono2ii 3aKycox 3 000A8AHHAM MPAOUYIUHUX NPAHO-APOMANUY-
HUX NpUNpae ma Kopewis, 30kpema 0151 OiEMUUH020 Ma 8e2emapiancbKoe0 Xapyy8anHs, € Hepo3pobIeHolo memoro,
Hao K010 MU npo0osdcumo npayiogamu. Ompumani pesyromamu 3 GHATIMUYHO20 ONPAYIOBAHHS HAABHUX Odicepen
HAWMOBXHYIU HAC HA 0esIKI MeopemuyHi HanPayro8ants ma nioxoou 00 po3pooeHHs: HOGUX MEXHONO02I NPUSOmY-
BAHHS BUOPAHUX HAMU NPOOYKMIB, WO CMAHEe OCHOBOI HAWUX NOOATLUUX OOCTIONCEHD.

Knrwuosi cnosa: npsano-apomamuuni npunpagu ma Kopewi, mexHon02ii po3apooKu 3aKyCox, YKpaiHCbKa KYXHs,
diemudne Xapuy8ants, 6ecemapiancoke Xapyuy8anHsi.

IMocTanoBka MpoO/IeMH y 3arajJbLHOMY BHIJISIII
Ta 3B’f130K i3 HANBAXKIMBIIMMH HAYKOBUMHU YU
NPaKTHYHUMU 3aBIAHHAMMU. 3 JaBHIX-IaBeH IIps-
HOIII BiJITParOTh BAXKIIMBY POJIb Y BCiX 03 mepediTh-
IIeHHS KyXHAX cBity. Lle omHi 3 HaMIIHHIIMX CKIaj-
HUKIB K TOOYTOBHX, TaK i IPOMHUCIIOBUX KyXOHb. Poib
CIIeIi}l TIoNsTae y MiABUIIEHHI CMaKOBHX SIKOCTEH 1Ki,
SIKI BHKOPHCTOBYIOTHCSI SK apoMaru3arop, OapBHUK
1 KOHCEpBAaHT. BUKoprcTaHHsI CIiellii € 9acTHHOO Oara-
THOX 1HIIIAX TATy3€H, TAKUX SK: MEANYHA, KOCMETHUYHA,
(bapmanieBTHYHA, TappymepHa TomO. BiKuBaHHS TIps-
HOIIB y TPUTOTYBaHHI DKi BU3HAa4Ya€e CMaK, apoMar,
a 9acTo W KOJIip BHTOTOBJICHOI CTpaBH. A depe3 Iie
BIUTABAE Ha (hOPMyBaHHS crienn(iTHIX 0COOTMBOCTEN
HAaIlIOHAJIBHOI KyJIiHApHOI MTPOIYKIIil, CTPaB Ta HAIOB.

3i CIOBOM «HpSHOINI» 3BHYAHO TOB’s3aH1
1 TIOHATTSA «IIPUIIPABIY, «CTICIIi», «apOMaTH3aTOPH.

KokHe 3 HHX Ma€e CBOE 3HaueHHs, alie, Ha JKajb, He
BCI YITKO YSBJISIIOTH, YMM BIAPI3HSIOTHCA Il TEPMiHU
onuH Bix omHoro. He nwme y moOyTi, ane # y Kyimi-
Hapii 9acTo IUIyTalTh, OTOTOKHIOIOTh BH3HAYCHHS
TIOHSATE «IIPSTHOIII», «CIICIIi», «ITPUIPABI» 1 TPOCTO
«3amamnrHi peaoBUHIY.

Tak, y cmnemianbHIM TOBIAKOBIM IniTepaTypi
TTOHSTTS «IPSTHOIII» 1 «CTEIii» BIIHOCATH A0 OIHIET
i Ti€l K TPy CMaKOBUX MPOMYKTIB. A BH3HAYAE€THCSA
MTOHATTS «CIICIil Ta MPSHOII» y CydJacHid KyliHap-
HIl TEPMIHOJIOTII SK: CBIXki, CyXi a00 TIEBHUM YHHOM
00p0o06JIeH] YacTUHU POCIUH Ta TPUOIB ACSIKUX BUIIB,
[0 MAalOTh Y CBOEMY CKJIaJi apOMAaTHYHI Ta TOCTPO-
cMakoBi pedoBuHHU. CIIyryroud JOJaTKaMH JI0 CTPaB
1 KyJIiHapHUX BHPOOIB, BOHH JTOCHTh YacTO BH3HaYa-
I0Th CMaK, OyKeT, apomar i HaBiTh 3a0apBICHHS Jes-
KUX TPOMYKTiB, 30yIKYIOUHM amleTHT, MOIIIIIYIOYH
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TpaBJICHHS, BUKJIHMKAIOTh €CTETHYHY Hacojomy. Jlo
TaKMX HaJeXaTb: BaHiJIb, AYXMSHHHA TOPOMIIOK, Tip-
YUIlsl, KPOIMBA, JIaBp, IUOYNs, Mak, M’siTa, Melica,
nepeinp, NeTpyIIKa, MOJIUH, IIOMiI0pP, PEAKC, pelbKa,
ropoOuHa, cenepa, KMHH, Kpill, 4abpeup, XpiH, dac-
HUK, Tprodenb, PUXKHK, ONCHBOK, MadpaH, LUKO-
pi#i, xMmisb, Oararo iHmux [1]. Takum uuHOM, criemii
BUSIBJIAIOTH HE JIUILIE CMAKOBY Ta €CTETUUHY (YHKIII,
a ¥ JTiKyBaJbHY.

AHaii3 oCTaHHIX JOCTiXxkeHb i myOJikamii.
[MuTanHIO PO3POOKH TEXHONOTI 3aKyCOK (XOJOTHHX,
rapsuux, CTpaB HalllOHAJbHUX KyXOHb Ta OKPEMHX
BH/IIB TIPOJIYKTiB, TAKUX K. M’sCO, OBOYi, puba Ta
1HIII) TPUCBSYEHO YUMAJO HAyKOBUX ITyOmiKariil.
Cepen HUX CIiJl BiI3HAYUTH TaKi K. po3poOKa Tex-
HOJIOTii BUPOOHHIITBA M’SICHUX 3aKyCOK 3 BHKOPHC-
TaHHAM POCIMHHUX iHTPEOIEHTIB [2], MO JO3BOIUIIO
CTBOPUTH KOHKYPEHTOCIIPOMOXKHI M’SCHI 3aKyCKH,
IO MOEJHYIOTh BUCOKI CIIOKUBYI Ta (PyHKIIOHATBHI
BJIACTHBOCTI, Ta PEKOMEHIYBaTu iX BIPOBaIKCHHS
B TMPOMHUCIOBHX MacHITabax Ha M’COMEpPepoOHUX
MiANPHEMCTBAX; PO3POOKa 3aKyCOK Pi3HUX CyMiIeH
KyKYpYA3sHOi Kpynu Ta ¢apury ToBcToiobuka [3];
pOo3po0Ka (yHKIIOHAILHUX 3aKyCOK 13 MUTJAILHOTO
rpeca Ta OOpOIIIHA 3 IEPIOBOTO MIoHa [4]; po3podka
MPOOIOTUYHOTO HOCIS CYIIEHUX SIOTYK ISl BKMBaHHSI
SIK 3aKyCKH 3 pocoueHHsiM Lactobacillus paracasei
[5]. Takox iCHYIOTh TEXHOJIOTIi 3aMiHH Pi3HUX THTpe-
JUEHTIB Ha TOAIOHI MOXKUBHI aHAJIOTH, HATPUKIIA,
3aMiHa 37aKiB OOOOBUMH B EKCTPYIOBaHUX 3aKy-
ckax [6] abo 3amiHa pUCOBOrO OOpOIITHA HA M’SCHE
0OpOIITHO, MEXaHIYHO BiOKpEeMJICHE Bifl THiarii [7].
OxpiM HOBUX pO3POOJICHHX TEXHOJOTIH IMPHUTOTY-
BaHHS 3aKyCOK, TAKOX 1CHYIOTh JIaBHO BiJJOMi TEXHO-
JIOT11, aJre BiKe 3 OLIBII ONTHMI30BaHOIO TEXHOJIOTIEIO,
HaIpPHUKIIAA: ONTHMI3allisl TEXHOJIOTIYHHX TapamMeTpiB
PO3pOOKH 0araro3epHOBUX EKCTPYJOBAaHHX 3aKy-
COK Ha OCHOBI MAJBFYMKOBOTO Mpoca, 30aradeHux
0aHaHOBUM TIOPOIIKOM [8]; onTHMi3allis TeXHOJIOrIT
nepepoOKH STiHOT 3aKYCKH 3 OJJAKUTHOT JKUMOJIOCTI
3 BUKOPHCTAaHHSIM MiKPOXBHIJIbOBOT BAKYYMHOI Ieyi Ta
cyOnimariiiiHoi cymku [9]; onTuMizailist perentypu
CUMOIOTHYHOTO apOMaTH30BaHOTO TIOKPHUTTS 3 HU3b-
KHM BMICTOM JKHPY Ul BAKOPUCTAHHS B TEXHOJOT11
(YHKI[IOHANBHUX JHCTKOBUX 3aKycok [10]; omrumi-
3allis peuenTypy 0aHaHOBOTO OAaTOHYMKA s 3a0e3-
MIEYSHHS MTOKUBHOTO MEPEKYCy IS MATIOKIB 3 BUKO-
pUCTaHHsIM MeTooJorii moBepxHi peakmii [11] Ta
OIITUMI3allis TEXHOJIONIYHUX 3MIHHUX JIBOILIHEKOBOI'O
EKCTpyZiepa 3 BUKOPUCTAHHSIM METOOJIOT] MOBEPXHI
BIATYKY Al BUPOOHHIITBA EKCTPYAOBAHOTO CHEKY
3 nomaBaHHsAM pudH [ 12]. TakuM yuHOM, icHY€ O34
TEXHOJIOTiH pO3POOKH 3aKyCOK, SKi aKTUBHO TPOJOB-
KYIOTh PO3POOJSATHCH Ta ONTHUMI3yBaTUCh OCTaHHIX
JeKibka pokiB. [IpoTe HaBiTh y IOMY PI3HOMAHITTI
ICHy€ HeIOCTaTHSI KUTBKICTh ONTUMI30BaHUX Ta PO3-
POOJIECHUX TEXHOJIOT1H MPUTOTYBAHHS 3aKyCOK 3 BUKO-
pHUCTaHHSIM JESIKHuX crieluigHux 100aBOK, 30KpeMa,
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3 BUKOPUCTAHHIM TIPSHO-apOMATHYHUX IPHIIPAB Ta
NpstHUX KopeHiB. Lle 1 cTao rojJoBHOIO OCIITHHIIb-
KO0 TIpo0neMoro Hammoi pobotu. Ciijt 3a3Ha4HUTH, 110
aHaJi3 OCTaHHIX JOCTIJDKEeHb 1 MyONiKamid, y sSKuX
3aloYaTKOBaHO PO3B’A3aHHS BKazaHOI Mpobiema-
THUKH, BUSBHB BIJICYTHICTh 3MICTOBHX HAaIpaIlfOBaHb
3a3HaueHOl TEMH, IO 1 CIOHYKaNo 3i0paTH marepi-
aJu, IPUCBSYCHI TaKii HayKOBii PoOOTi.

@®opmyBaHHs uijgeit crarri. Metoro cTarTi
€ omIsiL My OiKaIiH, sIKi IPUIUIMIIN yBary TOUIyKyY Ta
OIMCY TEXHOJIOTiT BUTOTOBJICHHSI 3aKYCOK 3 JI0JIaBaH-
HSIM TPaIUIIHHUX MPSIHO-apOMaTHYHHUX TIPHUIIPAB Ta
KOpPEHIB, 30KpeMa B JIETUYHUX Ta BETETapiaHCHKUX
crpasax. Ll gocimimKeHHs

1)po3misiHYyTH OCOOJIMBOCTI 3aCTOCYBaHHS TIpU-
TaMaHHUX YKpAiHCBKIA KyXHI NMPHUIpPaB Ta KOPEHiB:
TOOUCTKY, KOPEHIO TETPYIIKH, CeNiepH, sIKi BBaXka-
I0ThCS JTIKAPCHKHMH TPaBaMHU;

2)pO3TISHYTH TEXHOJIOTi] BUTOTOBJIEHHS 3aKyCOK
JIETUIHOTO Ta BET€TapiaHCHKOTO XapayBaHHs, B TOMY
YHUCIII BUTOTOBJIEHOTO 3 BHCOKOOIIKOBOi POCIMHHOI
CHUPOBHHU: HYTY, COYEBHUII, KBACOJI.

O0’exkT Ta npeaMer aociaimkenHs. O0’exToMm
JOCIIKEHB € CTaTTi, 0 PO3KPUBAIOTH 1 OMUCYIOThH
TEXHOJIOTiI0 BUTOTOBJICHHS 3aKyCOK 3 JIOJaBaHHIM
TPaIUIIHHUX MPSHO-aPOMATHYHKX ITPHITPAB Ta KOpe-
HiB. [IpenMeToM MOCHIMKEHHS € CYKyIHICTh, HasB-
HICTh TEXHOJOTiIH BUKOPUCTAHHS Ta MPUTOTYBaHHS
Xap4OBUX MPOTYKTIB (3aKyCOK Pi3HOMaHITHOTO MTOXO-
JOKEHHS) 3 BHUKOPHCTAaHHSM MPSHO-apOMATUIHUX
TIPUIIPaB Ta KOPEHiB.

Buxopucrani MeToau I0CJiAXKeHb, OpraHisa-
uisl Jo0chiakenb. byno 3ayBakeHO MPO BiICYTHICTH
myOumikamii, SKi MOBHICTIO YM YacTKOBO PO3KPHBA-
I0Th Hally JOCHiTHUIBKY TeMy. Tomy 36ip Ta aHami3
iHpopmarii B il poOoTi OymyBaBcs 3a TAKUM HPHH-
nunoM. Crioyatky Oymm 3i0paHi BITYM3HSAHI CTarTi,
mi3Hime iHo3emHi myOmikamii. I[lomyk HaykoBHX
cTarel MPOBOIUBCS 3a KIIOYOBUMH CIIOBAMH: «IIPA-
HOIIIY, «CIEIii», «IIPHUIPABH», (IIPSTHO-apOMATHIHI
CyMIIlli», «KOPEHi, KOPEHEIUIOAN», «KOPiHb JOOH-
CTKY», «KOPiHb IETPYIIKNY, KKOPIHb CEIIEPI», «3aKy-
CKW», «JIIETUIHE Ta BeTeTapiaHChKE XapuyBaHHMD).

Y poboTi Oys0 BHKOPHCTAaHO METOIHU: aHaIi3Y,
CHHTE3Y, AHAIITHKO-CHHTETHYHOI 00poOKM iH(Op-
Martii, METoJI IHAYKIIii, METOJ CHCTeMAaTH3aIlil, JIoTi4-
HOTO BUKJITy iH(pOpMaIlii, IKi JO3BOIMIHN MigiOpaTH
Ta MpoaHai3yBaTy 0a3y HayKOBUX CTaTeH, BUKIIACTH
BHCHOBKH Ta PEKOMEHHAIii y pycii MPOBEICHOTO
JTOCITIKEHHS.

Bukiag ocHOBHOro marepiajy AOCTiIKeHHsI.
Tpeba ckazatu, mo 30ip iHopmarii cepen BiTIM3-
HSIHUX TyOmikariii Ha 3a3Ha4eHy TEeMy JaB HE TakK
0araro pe3yabTariB. 3a IMOIIYKOM «IPSHOIII», «CIie-
ii», «OPUIpPaBH», IIPSHO-APOMATHYIHI CYMIIITi»
Oy;o 3HACHO BCHOTO JNeKilbKa myOmikamii. Taxk,
y ctarTi [13] mpoBemeHo OIiHKY KOHKYPEHTHUX (ak-
TOPIB HA PUHKY CIIEITiH.
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Ha punky creniii Ta npsHOIIIB KOHKYPEHIIISI BiKe
JOBI'HI Yac 1/1e 32 TAKUMH OCHOBHHMH HaIllPSIMaMH:

— BapTICTb 3a YIAKOBKY CIELiH;

— HEempsIMHI MapKETWHI, HaliJIeHHWHd Ha IiJABH-
mieHHsT 00i3HAHOCTI CHOXKKMBaya i Ha MEpPEeKOHAHHS
JUCTPHO IOTOPIB 1 PO3ApiOHMX MPOAABLIB BilJaBaTH
nepeBary KOHKPETHOMY HiAIIPUEMCTBY;

AKICTh CHPOBHHH, 3 SIKOT BUPOOJISIFOTH CIICLil;
HATYpPaJbHICTh Ta BATOHYCHICTh CMaKY;

— aCOPTUMEHT;

— mpuBabiIMBa Ta 3py4HA YMaKOBKa i3 3a3HA4YeH-
HsM ceptudikanii [SO, BuHaropoau.

[MokazaHo, sk QopMyBaHHS TOBapHOTO acop-
TUMEHTY Ui MiANPUEMCTBA HAa PUHKY CHEUiid Ta
NPSHOIIIB 3aJICKUTh BiJ JAOCIHIIKCHHS MOBEIIHKU
cnoxuBaviB. [ToOynoBana cTpaTeriyHa KaHBa HasB-
HUX BUPOOHHMKIB cIelil, MPUMNpaB Ta MPSHOLIIB
B Ykpaini (puc. 1).
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Puc. 1. Crpareriyna kaHBa BUPOOHMKIB creniii,
NpUNpPaB Ta NPAHOWIIB B YkpaiHi [13]

v p060Ti [14] nomano marepian, Oa3oBaHMT Ha
aHaJi3i HayKoOBOi 1H(bopMau11 Ta pe3yabTaTiB J0CIi-
JDKEHb HaBYaJbHO-JOCTIIHUX POOIT 3aKiaay BHUILOL
OCBITH, IIOJ0 3HAYEHHSI, 3aCTOCYBaHHS Ta TOKUBHOI
LUIHHOCTI MpPSIHO-apOMaTHYHHUX 1 HUOYIMHHHUX OBO-
YEeBHUX KYJBTYD, iX arpo0ionoriddi ocoOIMBOCTI, 110
CTaHOBHUTB JJIs1 HAC TIEBHUM iH(bopMauiﬁHHﬁ iHTEpecC.
Xoua 37€01IBIIOTO y CTATTi yBary 30CEPE/DKEHO Ha
TEXHOJIOTIi BUPOILIYBaHHS LUX KyIbTYp i YAHHHKIB
HaBKOJIMIIHBOTO CEPEIOBUIIA.

Y nyoOnikamii [15] mnokazaHo, SK apoMaTH4HI
CyMillli BIUTMBAIOTh Ha CMaKOBi SIKOCTi M SICHUX CMa-
XKEHHUX CTpaB. BukopucToByroun npoQilsHIH METO,
OyJ10 BU3HAYEHO CIUIbHI OPraHOJEeNTHYHI TOKa3HUKH
KOHTPOJBHOTO Ta JOCHI/PKYBaHMX 3pa3KiB M’scC-
HUX CMakeHHX HamiB()aOpHKaTiB i3 BHUKOPUCTaH-
HSM HOBUX NPSHO-apOMaTHYHUX cymimed. Takum
YUHOM, OyJI0 JOCTIKEHO TPH 3pa3Ku MpsSHO-apoMa-
TUYHUX CyMillleil 3 ONTHMAIBHUM CITiBBiTHOIICHHIM

CMaKOBHX iHTPEIIEHTIB y iX pElenTypHOMY CKIai.
Hacamnepen y crarti [15] npuaigeHo yBary BHUKO-
PUCTAaHHIO HOBUX MpPSIHO-apOMaTHYHHX CyMiIIeH
y TEXHOJIOTii MPUTOTYBaHHS 1 TOBEACHO iX BIUIMB Ha
CMaKoBI IKOCTi Ta 3amax.

3a HaCTYIHHM KpHUTEpIEM IOLIYKYy — «KOpEHI,
KOPEHEIUIOAN», «KOPiHb JIOOUCTKY», «KOPiHb
NETPYIIKN», «KOPIHb Celepu» — MH BiAIIyKaju
cTarTi OBl O10JIOTIYHOTO CIpsIMyBaHHA. TuM He
MEHIIIE I[IKaBOI BUSBHJIACH poOoTa [16], 1e BU3HA-
YEeHO NUISIXH YIOCKOHAJICHHS i PO3LIMPEHHS aCOPTH-
MEHTY «3I0POBHX» JecepTiB. | Xou y cTarTi po3mis-
HYTO MPaKTUYHUN JIOCBiJI BUPOOHHUIITBA COJIOJKHX
CTpaB, y Hill JOBEACHO NEPCHEKTHBHICTH BHKOPH-
CTaHHS KOPIHHS CellepH Ta MAaCTEPHAKY SIK CHPOBUHH
JUTE BUPOOHHUIITBA JECEPTiB. Y CTaTTi 30CepelKeHO
yBary Ha OOTpYHTYBaHHI JIOLIBHOCTI pO3pPOOJICHHS
1 BUKOPHCTAHHSI [TPSTHO-aPOMATHYHUX POCIIHH — KOpe-
HIB ceJiepu Ta MacTepHaKy, Ha 0a3i Yoro MpoBeACHO
KOMILJICKCHI JTOCIIJDKECHHS 11i€] CHPOBHHU y COPTO-
BOMY pO3pi3i. A Ha MiJCTaBl TEOPETHYHHX Ta €KCIie-
PUMEHTAIBHUX JOCIHIPKEHb PO3POOICHO TEXHOIOT11
KOMIUIEKCHOI MepepoOKu KOpiHHA. ABTOpaMH BCTa-
HOBJICHO, [0 BUKOPUCTAHHS TaKol MPsSHO-apOMaTHY-
HOI CUPOBUHH, SIK O1J1i KOPEHi, JO3BOJIIUTH 30araTuTH
paiioH XapuyyBaHHS JIIOAMHU TOXHBHUMH PEUOBU-
HaMH¥ 1 HAJaTH IPOAYKTaM OPUTIHATBHIX CMaKOBUX
BJIACTUBOCTEH 32 PaxXyHOK apOMaTHYHHUX CIIONYK, SIKi
MiJCHIIOIOTh aleTUT Ta MOKPAI[YITh 00MiH peyo-
BUH. [IpakTH4HA I[IHHICTH I[LOTO JOCIIIKEHHS IT0JIS-
ra€ i B TOMy, 110 TYT JOCHIDKEHO 1 MiITBEPIKEHO
XIMIYHUHA CKJIaJl Ta OPTaHOJENTHUYHI MOKA3HHKH
OiMMX KOpEHiB, SIKi 3aexarh BiJ iXHIX COPTOBUX
ocobnuBocTeil.

Kpim Toro, 3a 3a3Ha4CHUMH KPUTEPISIMHU MOLTYKY
OyJIo BHUSIBJIICHO IHIIY LIKaBy POOOTY, sIKa BOYEBUIb
MOK€ HAIITOBXHYTH JIO iJIel MO0 TEeXHOJIOTIii po3-
POOKH 3aKyCOK JIIETHYHOTO Ta BETeTapiaHChKOTO Xap-
yyBaHHs. Tak, y po6oTi [17] Oyno BUsIBIIEHO, 1110 OBO-
4eBi cayiaTu, 30aradeHi JlaMiHapi€ro Ta IUCTO3IPOro,
MOKa3aHi JUI CHCTEMAaTHYHOTO CIIOKUBAHHSA Y CKJIAi
Xap4yoBUX PAIliOHIB YCiX BIKOBHUX I'PYIl HACEICHHS.

3a HOBHM KpHUTEPIEM TOLIYKY «TEXHOIOTIS TpH-
TOTYBaHHS 3aKyCOK» BHSIBHJIACH JIOCTYITHOIO 3HA4YHA
KUIBKICTh CTaTel, 0COOJUBO MPUTOTYBAHHS 3aKyCOK
JUTSL BeTeTapilaHChKOTO XapuyBaHHA. Tak, y myOrika-
wii [18] HaBeneHO aHaJI3 PO3BUTKY PHUHKY KPEBETOK
B YKpaiHi, JOCHTIKEHO Xap4OBY I[IHHICTb I[LOTO MPO-
IYKTY, HaBeJIEHO OCOOJIMBOCTI TEXHOJIOTIH X mepe-
POOKH, 0COOIUBOCTI 3aCTOCYBAHHS Ta IPUTOTYBAHHSI.
VY crarri [19] Ha miAcTaBl TEXHONOTIYHUX PO3pPaXyH-
KiB 3aIpOIIOHOBAHO Trapsdi 3aKyCKH 3 BUKOPHCTaH-
HSIM CEJICHBMICHOI CHPOBHHH, a TaKOXK PO3PaXOBAHO
ii HeoOXimHy 1000BY KiIbKicTh. Y poborti [20] mpo-
BOJIMJIOCH YIOCKOHAJICHHS TEXHOJIOT1i BHKOPHCTAHHS
3aMOpOKEHNX HariB()haOpUKaTiB ISl BUTOTOBJIECHHS
3aKyCOK (COyCiB) 3 TUIOZIOBHX OBOYIB, a TAKOXK METO-
IIiB OIIIHKH iXHBOI AKOCTi. 30Kpema, y poboTi Oyio
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MOKa3aHo, 10 KPALIMMH € COyCH, BATOTOBJICHI 3 BUKO-
PUCTaHHSM TUIO/IB, SKi MOMEPEIHLO OyJIU Jeriaparo-
BaHi Ha 50% (W, = 50%). B pe3synbrari BoHU Manu
HAaCHYEHHH KOJIip, OUTBII T'yCTy KOHCUCTEHIIiI0, HacH-
YCHMIA CMaK, apoMar MepIto 30epiraBcs y pasi Terio-
BOT1 00pOOKH.

Taxum unHOM, MiAGip iHPoOpMalii Ha 3a3HAUEHY
npoOJIeMaTHKy JOCIIDKEHHS Ccepell BITUM3HSIHHUX
nyOmiKamiii BUSBUBCS HE JOCUTh BEIUKUN, TOMY
OyB NMpOBEACHUN TOLIYK Ta aHami3 3aKOpAOHHUX
myOmikarmii.

Omsig  3apyOiKHMX TNyOmiKalid 3a TOLIYKOM
TPSIHOILY, «CIeMil», «IpUIpPaBU», «IPSIHO-aPO-
MaTH4HI CyMillli» BHUSBHB JACKiJIbKa POOIT, AKi MpH-
JinmunM yBary 3HaueHHIo creniil. Tak, y po6ori [21]
JOCITI/PKYBAJIOCS 3HAYCHHS I1HAIMCHKHX CIEIid Ha
KyXHi, a TakoX y MEAWYHIH HpPOMHUCIOBOCTI. 3a
pe3yibraTaMy JIeTalbHOTO BUBYEHHSI BOHH MAalOTh:
AHTHUNPOJi(epaTUBHUMA, AHTUTINEPXOJICCTCPUHEMIY-
HUH, TpOTHia0eTHYHNH Ta MPOTH3ANANbHUIN BILIHUB.
[Moka3zaHo, 1o crerii iHAIiCHKOT KyXHiI TaKoX JOIO-
MaraloTh BHWJIIKYBaTH Oararo 3aXBOpIOBaHb, TaKHX
SK: JiabeT, cepleBO-CyIMHHI 3aXBOPIOBAaHHS, pak,
aptpuT Ta iHmi [22]. B mocnimkenni [23] onmcaHo
POJb NESKUX CHElil, SKi NpUTaMaHHO BUKOPHUCTOBY-
I0TBCSI B IHIIMCHKIN KyXHI uepe3 IXHill apoMar i cMmak,
a TakoX iXHIH BIUIMB Ha 30pOB’Sl CEPIIEBO-CYIWH-
HOT cuctemu. B po6oTi [24] Bu3HAuUaIacs aHTHUOKCH-
JITAaHTHA J[is1 Y TEXHOJIOTIT BUKOPUCTAHHS HETPATUITiH-
HOI JJISl PecTOpaHHOi TEXHIKH HPSHO-apOMaTHYHOL
POCIMHHOI CUPOBUHU. Bysio BUSIBIEHO, 110 BUKOPH-
CTaHHSl MPSHO-apOMAaTHYHOI CHUPOBHHU 3 Hyssopus
officinalis L. ta Melissa officinalis L. maroth min-
BUILEHI aHTHOKCHJAHTHI xapakTtepucThuku: RE —
250,2 mB Ta RE — 184,6 MB BigmosigHo.

BinnoBingHo, 32 MOIIYKOM «TEXHOJIOTISI MPUTOTY-
BaHHS 3aKyCOK», 30KpeMa 3 BUKOPHCTAaHHAM OBOYiB
Ta OLIKOBHX NPOAYKTIB POCIMHHOTO TOXOMXKEHHS,
cepen 3apyObKHUX myOmikaiiii Oyno 3HaWICHO
JIeIIo OuIbIly KUIBKICTH CTarel, X0u HE BCI BOHHU
CTOCYBQJIUCSI CYTO TEXHOJOTI] MpHUroTyBaHHs. Tak,
30KpemMa, y po0oTi [25] mociiKyBaBCs BILTUB BOJIO-
rocti kopmy (14, 17 i 20 %), TemnepaTypu MaTpuIii
(120, 145 1 170°C) i Bmicty BruaBok MopkeH (10,
17,5 125%) Ha iHI€KC pO3IMPEHHS CEKIIii, TBEPAICTb,
MOPHCTICTh, MIKPO- Ta MAKPOCTPYKTYPY Ta CEHCOPHI
BIIACTHBOCTI 3aKYCKH 3 STAMEHIO Ta MOPKBH 3 BHCO-
KHM BMICTOM KJIITKOBHHH, IO OyJH JIOCIIDKEHI 3a
JIOTIOMOTOI0 TICHTPAIbHOT KOMITO3UTHOT KOHCTPYKII1.
Pesynbrarin mokazanu, mo 3i 30UIBLHICHHSM BMICTY
BOJIOTH TBEPHAICTh EKCTPYIOBAHUX 3aKyCOK 301JIb-
[IyBaslacs, a CTYHiHb X PO3IIUPEHHS 3MEHIITYBABCS.
BiamnoBiaHo, TBEPAICTh 3MEHIITyBaacs 3 IiJABUIICH-
HSM TEMIIepaTypH MaTpulli, aje Koe]ilieHT po3-
IIMPEHHS 301IBIIYBaBCs y pa3i MiJBUILICHHS TeMIIe-
parypu Marpuni a0 145°C, a moTiM 3MeHIITyBaBcsI.
TakuM 4MHOM, 30UIBIICHHS BMICTy BHYaBOK MOPKBH
3MEHINWIO KOEQIIIEHT PO3UIMPEHHS Ta CepenHiit

50

PO3MIp KJIITHHH, TOMAI K TBEPAICTh Ta TOBIIMHA KJIi-
TUHHOT CTiHKY 301bITyBanucs. TaKMM YHHOM, OTITHU-
MaJIbHOIO YMOBOIO JIJIsi BAPOOHHIITBA STYMIHHO-MOP-
KBSIHUX BU49aBOK OyB 10% BMiCT MOPKBSHIX BUYABOK,
temreparypa marputi 142,7°C i Bonoricts 14,02%.
Crij 3a3Ha4UTH, IO EKCTPYAOBaHI 3aKYCKH, IPATOTO-
BaHi 3 SYMIHHOTO OOpOIITHA Ta MOPKBSIHUX BUYABOK,
MaJIi BUCOKY Xap4OBY I[IHHICTb, [0 0€3YMOBHO MOXKE
OyTH BHKOPUCTAHO Y pa3i MPOBEJICHHS EKCIIePHMEH-
TiB y po3po0Ili TEXHOJIOTIT IPUTOTYBAHHS JIIETUIHUX
Ta BereTapiaHChbKUX 3aKycOK. Y iHIIiH cTarTi [26], ne
Oyiu 3po0JIeHi cripoOu BUBUUTH EKCTPYIIOBaHY 3aKy-
CKy 3 BKIIIOYEHOIO JUISTHOIO OJi€10, BUKOPHCTOBYIOUN
MiIX11 METOMOOTI] MMOBEPXHI peakIlii, ¢ aBTOpamMu
BU3HAYEHO, 110 (i3HYHI BJIACTHBOCTI EKCTPYHaTy
(xoedimienT po3mmpenHs Ha piBHI 0,05 Ta MiHICTD
po3puBy Ha piBHi 0,10) Ta ¢pyHKIIOHAIBHI BIaCTHBO-
cTi (3aranpHa OIiHKa IpuiHATHOCTI Ha piBHI 0,05 Ta
1HAEKC KpOXMAaJIb-JIIiTHOTO KOMITJIEKCOYTBOPEHHS
Ha piBHi 0,01) cyTTeBO BIUIMBaB Ha piBEHb BKIIIO-
YeHHS JUISTHOI OJIii.

VY iHmii po6orti [27], ne BUBYABCS BIUIMB J0AA-
BaHHS CBDKHMX OBOYIB Ha €(EKTHBHICTH MEPEepOOKU
1 BHpOOHHIITBA 3aKyCOK Ha OCHOBI Kaprormii. Sk
OCHOBHHH pEIeNnT BHKOPHCTOBYBAJlaCsi CyMIII Kap-
TOIUISTHUX TUIACTIBINIB, KapTOIUISHOI KPYIH Ta KpPO-
xmamo. [pornec exctTpy3iiHO-BapiHHA 3 MOAUQIKO-
BaHUM OJHOILTHEKOBUM EKCTPYAEPOM 3aCTOCOBYBABCS
3a 3MIHHOI IMIBUAKOCTI IITHEKA Ta KUTHKOCTI POCIHH-
HUX n06aBok. KapTomsHy KOMITO3HINIO JIOTOB-
HIOBUIH CBIKOIO M’SIKOTTIO IHOYI, MHOYIi-IIOPEro,
KaITyCTH Ta MOPKBH B KiUTbKOCTi 2,5—-30,0% sk 3amina
BIIMTOBITHOT KUTHKOCTI KapTOIUITHOTO KPOXMAJIIO.
B pesynprari mi€i poOoTH BUEHI BUSBHIIM, IO Killb-
KICTh 3aCTOCOBYBaHMX OBOYEBHX JJ00ABOK Majo
BIUTHBaJIa Ha e(DEKTUBHICTH 00pOOKHU TPoAyKTy. BoHN
JIATIUTA BUCHOBKY, IO 3aCTOCYBAHHSI CBIXKOi OBOYE-
BOI M SKOTi 0OMEXHMJI0 TIOTpedH B €Heprii y mporeci
MPUTOTYBAaHHS KapTOIUIi 32 PaxyHOK TIOM’SIKIIEHHS
MIPOIIECY CYUIiHHS T00aBOK, 1[0 3aCTOCOBYBAJUCS.

BucHoBku i3 3a3HauyeHux nmpodgeM i mep-
CINEKTUBH MOAAJBLIINX AOCTIAKEeHb Y MOJAHOMY
HanmpsiMi. MeToro crarti OyB omisan myOmiKaIiii, sSKi
30CepeaId yBary Ha IIOIIYKY Ta OIKCI TEXHOJOTII
BHATOTOBJICHHS 3aKyCOK 3 JOJaBaHHSIM TPaIuIliiHIX
MPSTHO-apOMaTHYHUX TPUIIPAaB Ta KOPEHIB, 30KpeMa
TaKuX MPUTAMAaHHUX YKPATHCHKIM KyXHi, SIK: JIFOOH-
CTOK, KOpIHb TIETPYIIKH, Celepa, B JIETHYHUX Ta
BETeTapiaHChKUX CTpaBax. AHali3 OCTaHHIX JOCIHi-
JOKSHB 1 TTyOImiKaIiii, y sSsKux MOTJIO OyTH 3aItouaTKo-
BaHE PO3B’sI3aHHS BKa3aHOI MPOOJIEMAaTHKH, BUSBUB
BIJICYTHICTh 3MICTOBHX HAIIpaIlOBaHb 13 3a3HAUYCHOT
TeMu. TakuMm 9uHOM, y il po6oTi Oyito 3i0paHo 6azy
JTAaHUX HayKOBO-AOCIITHUX MarepiaiiB. Y pe3ynbrari
iX BUBUEHHS IJIsl TIPOJOBXKEHHS MONAIBIINX JOCHi-
JUKeHb OyJI0 BCTAHOBJICHO, IO TMHTAHHIO PO3POOKH
TEXHOJIIOT1i MPUTOTYBaHHS XOJOJHUX, TapsdnuX CTPaB
HaIllOHATHHUX KYXOHBb Ta OKPEMUX BHUIB IIPOAYKTIB,
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30KpeMa 3 M’sica, 3aKyCOK MpHJIisIack HalOinplia  BCTAHOBWTH, IO MUTAHHS PO3POOKH TEXHOJIOTI 3aKy-
yBara, a JUIs 3aKyCOK 3 PHUOM Ta OBOYIB — €O COK 3 JOJaBaHHAM TPaJAWLIMHUX NpsSHO-apoMaTHy-
MEHIle, OO0 IHIIMX ajJbTePHATUBHUX MPOAYKTIB HUX NPHUIPaB Ta KOPEHiB, 30KpeMa AJS AIETUYHOTO
iHpopMalis B3araii focuth BudepnHa. Omiisig Ta aHa-  Ta BEreTapiaHChKOTO XapuyBaHHS, MOTpeOye Oibir
J1i3 BITYM3HSIHOI Ta 3apyOiXKHOT JIiTepaTypH JO3BOJUB  IHTEHCHBHOI yBarH.
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University). Appetizer technologies using traditional spicy and aromatic seasoning and root.

Abstract. The purpose of this review article was to analyze the publications on technologies for making snacks
with the addition of traditional spicy-aromatic seasonings and roots. Particular attention is paid to finding and
comparing sources of Ukrainian and foreign origin. For Ukrainian cuisine, such spicy-aromatic spices as lovage,
parsley root, celery, with addition to dietary and vegetarian dishes were examined. An analysis of recent research
and publications, which could have initiated a solution to this problem, revealed a lack of meaningful work on this
topic. Thus, our number one task was to start solving this problem, for which we collected a database of research
materials. As a result of their study, to continue further research, we found that the issue of developing technology
for snacks (cold, hot, national cuisines and certain products, including meat is the most, from fish, vegetables —
less, from other alternative products — very few). Since we were most interested in the use of spices and roots in
the preparation of snacks of dietary and vegetarian foods, including those made from high-protein plant materials:
chickpeas, lentils, beans — we did not find such publications at all. Also, during the analysis, we tried to highlight
foreign publications on the outlined topics and determine how to solve this scientific problem abroad. Furthermore,
our analysis also did not show the presence of publications where this scientific problem was initiated. Thus, we
can say that the issue of developing the technology of snacks with the addition of traditional spices and roots, in
particular for dietary and vegetarian food is not a developed topic, which we will continue to work on. The results
obtained from the analytical study of available sources, led us to some theoretical developments and approaches to
the development of current, developments in the technology of preparation of our selected products, which will be
the basis of our further research.

Key words: spicy-aromatic spices and roots, snack development technologies, Ukrainian cuisine, diet food,
vegetarian food.
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JOCJIJKEHHSA TEIJIOI3OJISIIMHNUX BJACTUBOCTEN
MATEPIAJIIB HA OCHOBI POCJIMHHOI CUPOBUHHU

I. L TOJOJAIOK, xanaunaT TeXHIYHUX HAYK, TOIICHT
(JIyupkuit HallioHAILHUI TEXHIYHUH YHIBEPCUTET);

H. M. T'YPI'VJIA, crapumii 1a00paHT
(JIyupkuit HanlioHaNIBHUH TEXHIYHUHA YHIBEPCUTET)

Anomayis. Ilowyx i cmeopernts eghekmusHUx menioizonAyitiHuX Mamepianié Ha OCHOBL deule60i CUPOBUHU NPO-
00621CYE 3ANUUAMUC BUKTUKOM. Benuke 3nauenns mae Kpumepiii eKOHOMII NANUBHO-eHeP2eMUUHUX PecYpCis V 8-
POOHUYMBI MenNoi30NAYIUHUX Mamepianie. 3anexcHo 8i0 CKAAdYy PeuosuH, i3 AKUX 6USOMOGIeHi Men10i30NAYiliHI
mamepianu, 6OHU 34 NeBHUX YMO8 MONCYMb SNIUBAMU HA YIMENJIeH] NO8EPXHI, HABKOIUUIHE cepedosuLye U OP2aHim
JIHOOUHU YU MEAPUHU.

Jna ompumanms mennoizonayitiHux Mamepianie Ha 0CHO8I pOCIUHHOL CUpOBUHU OYU NPOBEDeH] KOMIILEKCHI 00-
cnidoicen st 3 6I060PY KOMNO3UYIl, 6KIIOYAIOYU NPUSOMYBAHHSL 3AN0BHIOBAYA Ne6HOI ppaKyii, ma 6ueueHi 0CHOBHI
Di3uKO-MeXAHIUHT XAPaAKMepucmuKku 3pasKis.

B ocnosnux excnepumenmanbhux 00CAiONCeHHAX 6)8 BUKOPUCTIAHUTE KOMNOZUMHUL 3AN06HI08AY, KOMPULL € CY-
MIWWIO MOXY ChacHyMy 3 0UepemsHoI0 abo HCUMHBOIO CoNoMOM0. Pidke ckno euxkopucmogysanu K CROIYYHY peyo-
8UHY. Buxopucmanusa mMoxy K 3an068H108aYA 3YMOGIEHO AHMUCENMUYHUMU 8IACMUBOCMAMY MA 00CEI00M BUKOPU-
cmanns y yinsax menaoizonsayii. Pioke nampiese ckno 3abe3neuye menioizonayitinicms Mamepiany, He2oproyicme,
38 'A3V€ 3aN06HI0BAY, € AHMUCENMUKOM [ 3anobicae ymeopennio epudkis. binvwuii 06 ’em conomu 8ioHoCHO ouepemy,
30epexcenusn eeomempii noOOpiobHeHux cmeben y 8uia0i NOPONCHUCMUX MPyOUaACmMUX YUIIHOPI8 00360aUNU CINBOPU-
mu y cmpyKmypi Moxy PIBHOMIPHO pO3HOOLNEeHUll KO2EPEeHMHUL KAPKAC CONOMU, AKULU CNPUUMAE CUNU CIMUCHEHHS.
ni0 HABAHMANCEHHAM I 3anobicac nossi ycaoxkosux oegpopmayii. i paxmopu npuzeenu 0o siocymnocmi oeghopma-
Yitl ycaoKu menyioiz30nayiuHux naum nio 4ac CyuwiHHs;.

Taxum yuHOM, BHACTIOOK NPOBEOEHUX OOCHIONCEHb OMPUMAHUL HAACMUHYACUL MENT0i30NAYIUHUL Mamepian
i3 BUCOKUMU DIBUKO-MEXAHTYHUMU BTACMUBOCMAMU, WO 801100I€ DIOYUOHUMU BIACMUBOCIISIMU, HA OCHOBI NPUPOO-
HO20 POCIUHHO20 Mamepiany ma 8i0xo0i8 poCIUHHUYMEA.

Knrwuosi cnosa: mennoizonayitinutl mamepian, i3018Yis, MOX, CQhAcHYM, CUPOBUHA, CITbCHKO2OCNO0APCHKI 8i0-
X00U, MenionposiOHiCMb.

IMocTranoBka npodaeMu y 3arajibHOMY BUIJISII.
Juis ommcy TOTOYHOI cUTyallii y CBITOBIM ramysi
TEIUIOI30MAIiT OyO TPOBENEHO OINISA JiTeparypu
LIOA0 HAABHUX EKOJOIIYHO YHCTHUX 130JIALIHHNX
MaTepiaTiB Ha OCHOBI NPHPOJHOI CUPOBHHHU 3 Pi3-
HUMH BHUTOTOBJICHUMH (OPMaMHM Ta BIACTUBOCTSIMHU.
Jenani Oinplie MOMIMPIOIOTBCS CydYacHi EKOJIO-
TiYHO YHCTI YTEIUTIOBa4Yi 3 POCIUHHOI CHPOBHHH.
Haiiuacrime mi mMaTtepiajiy BUTOTOBISIOTHCS 3 BOJIO-
KOH JIbOHY, KOHOTIENb a00 JiepeBa, CKpIiIUIeHnX 0e3-
MEYHUMHU B’SDKyYMMH KOMIIOHEHTaMu. Hatypanbai
YTEIUTIOBaYi BUTOTOBIISIOTHCS Y BUIVISII MaTiB, TUTUT
1 pyJloHiB, 10 pOOUTH Marepial yHiBEpCaJbHHUM i3
TIOTIISITy BapiaHTIB HAHECEHHS.

AHaJi3 ocTaHHIX JocaiIKeHb I myOaikaniii. 3a
octanHi poku BueHumu JI. saroma, 0. boOpoBum,
B. I'panesum, B. Kyparomosoro, H. T'ondapoBum,
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A. JlroceBUM BenWKa yBara MPUIUIANACA IIHAPO-
KOMY BUKOPHCTAaHHIO BiIXOZIB IPOMUCIOBOCTI Ta
CITBCBKOTO TOCIIOApCTBA Y BHUPOOHHIITBI TEIIO-
Bomamidanx ~ MarepiamiB.  O.M. JliBiHCHKHIA,
O.M. ITmriasko, M.B. Capunekuii, 10.JI. bo6pos,
E.I. OBuapenko, b.M. IMoiixer, E.}O. IletyxoBa
MOCITIIKyBalld CTaH BUPOOHUIITBA, KiIacu(ikallito,
OyIlOBY, BIACTHBOCTI OCHOBHHX TETLIOI30JSAIIHHIX
MaTepianiB i KOHCTPYKITii, a TaKOX cepu ix pario-
HaJFHOTO 3aCTOCYBaHHSI.

®opmyBanHs mined crarti. [lomyk i ctBoO-
pEeHHsSI €(QEeKTHBHHUX TEIUIO30JMIMHNX MaTepialiB
Ha OCHOBI POCITMHHOI CUpOoBUHH. [IpoBeneHHs KoMIT-
JIEKCHUX JOCTIKEHb 13 BiIOOPY KOMITO3UIIiH, BKITFO-
Yalouu MPHUTOTYBaHHS 3allOBHIOBadYa MEBHOI (paKiIii,
Ta BUBYEHHS] OCHOBHUX (hi3MKO-MEXaHIYHUX XapaKTe-
PUCTHK OTPUMaHHX 3Pa3KiB.

© Tonomrok I 1., I'ypryna H. M., 2021
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Bukiax ocHOBHOro martepiajy AocC/igKeHHS.
Jnst oTpUMaHHS TEIUIOI3ONSAIIMHNX MarepiaiiB Ha
OCHOBI POCIIMHHOT CUPOBHHHU OYJIH MPOBEICHI KOMII-
JICKCHI JOCHIKCHHS 3 Bi0OPY KOMIIO3HIIH, BKIIO-
Yarouu MPUTOTYBAaHHS 3allOBHIOBaYa MEBHOI (pakiii,
Ta BHBYCHI OCHOBHI (Di3MKO-MEXaHiYHI XapaKTepu-
CTHKH 3Pa3KiB.

B OCHOBHHX eKCIIEpHUMEHTaJIbHHUX JIOCIHIKEeH-
HAX OyB BHKOPHCTAaHHI KOMIIO3UTHHU 3aIllOBHIOBAY,
SKUN € CyMINmo MOXy c(arHymMy 3 OYEpeTSHOIO
a00 JXUTHBOIO COJIOMOIO. Pimke CKIIO BHUKOPHCTOBY-
BaJIM SIK CIIONYYHY PEYOBWHY. BHKOpHCTaHHS MOXY
AK 3allOBHIOBa4Ya 3yMOBJICHO aHTHCENTUYHUMHU
BJIACTHBOCTSIMU T4 JIOCBIZIOM BUKOPUCTaHHS Yy IIIISX
Teroi3onsaiii. Pimke HaTpieBe CKIIO 3abes3redye
TEIUIOI30AIHHICTh MaTepiary, HEeTOpIOJiCTh, 3B’s-
3y€ 3all0OBHIOBAY, € AHTUCENTHKOM 1 3amo0irae yTBo-
peHHIO TPHOKIB.

Ha mnomepennbomy erami JochipkeHb 3piza-
HUH MOX 13 YacTKOIO 1—2 cM BHKOPHCTOBYBAJH SIK
HAallOBHIOBAaY JUISI TPUTOTYBAaHHS TeTUIO130JISIIIH-
HOTrO Matepiaixy. PopMyBaHHS IUTUT Po3MipoM 250 x
250 x 30 mm mpoBoamiu 3a Tucky 0,02 MIla. 3pa3ku
BUTPUMYBAJIH y POpMi POTIToM 5—6 TOIWH, a IOTIM
iX BUHMAaJHM Ta CyIIm 6—7 TOAWH y KaMepi 3a TeM-
neparypu 40-50°C. TemaonpoBigHICT 1 HIIIBHICTH
BH3HAYAJIM HA OTPUMAHMX 3pa3Kax MIaCTHH.

Pesynbratn  BUNpoOyBaHb  TEIUIOI30JISAIIIHHOTO
MaTepialy Ha OCHOBI MOXY IIpe/ICcTaBiieHi Ha puc. 1.

OTpumaHi 3aJIKHOCTI JTO3BOJISIIOTH BCTAHOBHTH,
o Ui (ikcoBaHOI KITBKOCTI B’SDKYyYOro (Hampu-
xiagn, 300 r) 301IBIICHHS] CYKYITHOTO BUKOPHUCTaHHS
Ha 120 r (xommo3uttii 9 1 12) mpu3BoAUTH 10 3017Tb-
IIeHHS MUTBHOCTI Ha 26% 1 3MEHIIeHHS TETUIONPO-
BigHoCTI Ha 31%, OJHAK 3a MTOJAJIBIIOTO 301IBIICHHS
CyKyImHOTO0 BuKopucTanHs i3 220 1o 300 T (koMIro3uirii
917) Koedili€HT TEIUIOMPOBIAHOCTI 301TBITYETHCS Ha
42% 13 0,04 o 0,068 Bt / (m-°C). 36inpmenas Macu

Koedimient
Termonposiaaocti, Br/(m-°C

50 100 150 200

piIKOrO CKlla TakKoXX NPHU3BOAUTH 10 301TBIICHHS
MOKa3HUKA TEIUIONPOBiTHOCTI. TakuM YnHOM, MOPiB-
HIOIOUM XapaKTEPUCTHKH KOMIO3HLIK 3 1 9, MoxHa
BiJI3HAYUTH, 1110 goxaBaHHs 100 r crojlydyHOro Mare-
piany BHKIUKae 30UTBLICHHS TEIUIONPOBIIHOCTI Ha
15% 1 winbHOCTI HAa 19% 32 PIBHOrO BUKOPHCTAHHS
HaIOBHIOBAYA.

30iMbIICHHST CTIOKMBAHHS SK MOXY, TaK 1 pif-
KOTO CKJIa 301IBIIYy€ TEIIONPOBIHICTD 1 IIUTBHICT
mwiactuay. OTpuMaHi 3aJIeKHOCTI MOSCHIOIOTHCS
THM, 110 3a 30UIBIICHOTO CIIOXKHBAHHS PiJIKOTO CKJIa
HIapu CIIOJYYHOTO Marepiany MOYWHAIOTH BHKOHY-
BaTy pojib MOCTIB Xonony. Ha mapu B sokydoro, 1o
MOKPUBAIOTh YACTHHKU 3aIllOBHIOBAYa, TEIUIO TOYH-
Hae TepefaBaTucs. 32 HHU3bKOI IMIIBHOCTI 130JSIi1
YTBOPIOETBhCS IyXKa CTPYKTYpa 3alOBHIOBada, IO
NpOITyCKae 4epe3 cebe TerIi MOTOKH MOBIiTps. 3a
CHOXHUBaHHA MOXY 220 T MO>KHA JOCSITTH ONTUMAlIb-
HOi YIIUTBHEHOI CTPYKTYpH, sika OJOKYe BLIBHUIA
PYX TIOBITPSHUX TIOTOKIB TEIUIa Yepe3 i30JS1Iif0, 110
3a0e3reuye 30epeKeHHS MaKCHMMAaJIbHOI IITICHOCTI
KIIITHHHOI MIKpOCTpYKTypH. [lonmanbiine 301bIIeHHS
IIUJIBHOCT] TEIUIOI30JAIIHHOTO Marepialy MpH3BO-
IUTh JI0 TOAPIOHEHHSA W YIIUIBHEHHS KIIITHHHOI
MIKpPOCTPYKTYpH, a Iie CIIPUYHHSE PyHHYBaHHS KJIi-
TUHHUX CTiHOK. SIK pe3ynbraT, He3Ba)Kalouu Ha BiJl-
CYTHICTh HACKpPi3HOTO TIOTOKY TIOBITpS 4Yepe3 KOH-
CTPYKIIit0, BIOYBa€ThCS BTpaTa TEIIa HA Marepiaii
3allOBHIOBAYA.

Halikpaiii pe3yabratd  IOJ0 TEIUIONPOBIIHO-
cTi 3apikcoBaHi Ha KOMIO3MIIAX 3, 9, 15 3a pizHOro
CIIOKMBAHHS B’SDKYYOTro, 110 3yMOBIIEHO (popMyBaH-
HSM ONTHUMAJIBHOI CTPYKTYPHOI CHUCTEMHU MOXY, sIKa
OJIOKY€ TIPOXOJKEHHS HACKPI3HUX TMOTOKIB MOBITPS
yepe3 130J1iI0. Y I[bOMY BHIIQJKy IICISA TEIUIO-
BOI OOpOOKHM TEIUIOI3OMAIIMHMX IUIMT BiJ3HAYA-
€TBbCS HASIBHICTh 3HAYHHUX YCAJKOBUX JedopMarlii
M0 JOBXMHI Ta IIUPHHI HA 7—8 MM, II0 CTAaHOBUTH

250 200 350

Butpata MoxXy, T

Puc. 1. 3anexnicTh Koe(imieHTa TeMIONMPOBITHOCTI MIAT BiA BUTPATH MOXY
1 — xommo3uuii (1-6 Butpara piakoro ckia 400 r); 2 — komno3uii (7—12 Burpara pinkoro cxia 300 r);

3 — xommo3wuii (13—18 Butpara pinkoro ckma 200 T).
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omm3pk0o 6% Bin po3mipiB nucta. [Ipu 3MinryBaHHI
3 PIAKHAM CKJIOM BHACIiZOK TirPOCKOMIYHOCTI MOXY
BOJa MOTPAIUISIE Y MEPTBI KIITHHHM, IO MPHU3BOAUTD
no ix HaOyxaHHs Ta 30inbleHHS 00’emy. Takum
YHHOM, 301UTBIITYETHCS pO3MIp OPi3aHUX (HparMeHTiB
MOXY, KM/ Ma€ 3HaYHUH Koe(ilieHT JTiHIHHOTO PO3-
mHpeHHs y BosoroMy cradi. [lig wac cymiHHs Boga
BUIAPOBYETHCS 3 MEPTBUX TiaJIIHOBUX KIITHH, 1 MOX
3MEHIIYETHCA Y pO3Mipax, 10 MPU3BOAUTH JI0 MOSIBH
ycaiouHuX AehopMallii.

Ha ppyromy erami pocnmigkenb, mo0 3po-
OWTH TeIJIOI30MALIHHNI MaTepias OinbIl Kop-
CTKHMM 1 3MEHIIUTH yCaAKy, B arperaT OyB BBejc-
HUH JTOJATKOBHUUM KOMIIOHEHT — OYE€PET 3BUUYANHUI
y BHIISAAI 00pi3aHuUX TpyO HOOBXHHOIO 1-2 cM.
[lin wac cnpobu monpiOHUTH cTEebIO O4YepeTy Ha
YacTHHM JOBKMHOIO MeHIe | cM marepiai BTpa-
TUB UMJTIHAPUYHY (QOpMY i pO3BaluBCI Ha Cer-
MEHTH. BUKOpHCTaHHA O4YEpeTSIHMX TPYOOK OOB-
JKUHOKO OUIbIIe 2 CM HE € JOLIIBHUM 13 mOo3uIil
¢dbopMyBaHHS HEOOXIAHOI >KOPCTKOI KOTEPEHTHOT
CTPYKTYpPHOI CUCTEMH. Y CKIaJli CKJIaJHOTO 3aI0B-
HIOBaya OdYepeTsHI TPYOKH MOBHHHI CTBOPIOBATH
Kapkac 13 MII[HUX 1 B3a€EMOIOB’SI3aHUX MOAPIO-
HEHUX YacCTHHOK WMIiHApUYHOI (opmu. Takum
YUHOM, OTPUMAaHHU KapKac i3 OYEPETIHUX TPYOOK
B OCHOBHIH Maci MOXY JI03BOJIUTH HAM CIIpUHMATH
CUJIU CTUCKY 1 3MEHIIUTH aedopmariii ycaaku. s
3arajJbHOT MacH KOMIIJIEKCHOTO 3allOBHIOBaYa MpH-
HHsATa Maca MOXy B OJJHOKOMIIOHECHTHHX KOMIIO3H-
uisx 3, 91 15 (puc. 1) i3 HaliHWKIUMH KoedilieH-
TaMH TEIUIONPOBITHOCTI.

Pesynbratn BHIIPOOyBaHb MOXOBO-OYEPETSHOTO
130JIALIIHHOTO MaTepially MpencTaBieHi puc. 2.

[Mix yac po3misimy KOMMO3UIIH 13 PiBHOIO KiJib-
KIiCTIO B’SDKY4YOi PEYOBMHH BCTAHOBJICHO, IO 301JTb-
HICHHS BUTPATH MOAPIOHEHOT0 0YepeTy MPU3BOIUTH
110 30LIbIIEHHS TEIUIONPOBITHOCTI IUIUT. BBeneHHs
ouepety B KUIbkOCTI 50% Bij| 3arajabHOi MacH 3aroB-
HIOBa4a (KOMITO3HIIIS 5) CIIpUYMHSIE 30UTbIICHHS KOe-
¢ilieHTa TEIJIONPOBITHOCTI IIOAO0 1HIEKCY KOMIIO-
sumii 8 Ha 33% i3 0,045 no 0,06 Bt / (M°C). Takox
30UIBIIEHHS] TEIUIONPOBITHOCTI CIOCTEpPIraeThes 3i
30UIBIIEHHSAM KUTBKOCTI B’sbKydoro. Hampuknan,
JUTSE KOMITO3UITi# 3 1 11 13 pIBHUM CIIO)KMBAaHHAM KOM-
MOHEHTIB 30UIBIICHHs Macu piakoro ckma Ha 200 r
(xoMro3wu1list 3) MPHU3BETIO 0 301TBIICHHS TOKa3HUKA
TeIIonpoBigHOCTI Ha 23%. 3aramoM citiji 3a3HAYUTH,
10 TEIJIONMPOBIIHICTh MaTepialliB Ha TBOKOMITOHEHT-
Hiff OCHOBI BHIIA, HIK B OJHOKOMIIOHEHTHUX KOM-
MO3HIIiH, 32 OHAKOBOTO CIIOKMBAHHS KOMITOHEHTIB
cyminri. Kommosurisi 12 i3 HaHOUIBIIOW KiTBKICTIO
MOXY B 3allOBHIOBaui 3a IUILHOCTI 166 Kr/M* Mae koe-
¢inient rermnonposigHocti 0,041 Bt/(M-°C), a 1ie Ha
21% Oinbliie, HiXk B OTHOKOMIIOHCHTHOTO MaTepiaiy.

Pigke ckJI0 Mae BHCOKY HACHIIHY UIUTb-
HicTh — 270 kr/™M°. SIK pe3ysbTar, KiIbKiCTh MoapiOHe-
HOTO OYEpeTy, IKa BBOAUTHCA Y OUTBIIICTh KOMITO3H-
1iii, He 3a0e3meuye yTBOPEHHsI 3B SI3aHOTO JKOPCTKOTO
Kapkacy, HeOOXiTHOTO AJisl YCYHEHHs aedopMarii
ycaaku wiuT. Kpim Toro, yactuHa moapiOHEHUX CTe-
0en ouepeTy y BUINISAL TPyOOK po30MBA€ETHCS HA CET-
MEHTH [l yac popMyBaHHS Marepiaiy, L0 3MEHIIIYE
00’€eM, 3aiiHATHI YaCTHHKaMH Y TUIACTHHI, Ta IPU3BO-
JIUTH JI0 PO3KJIaAy CTPYKTYpH MOXy. BigzHadaeThbcs
TaKO)XK HEPIBHOMIPHHH PO3MOALT MHOAPIOHEHOTOo
ouepeTy B3JIOBXK IIapy i3oiiswii. Sk HACTiIOK, TOBi-
TPsIHI TEIJIOBI TOTOKM Y CTPYKTYpi Matepiary
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CHipBLIHOMICHHS MOXY 1 QUepeTy

Puc. 2. 3anexnicTs 3MiHU KoedinieHTa TemIONPOBiAHOCTI
Bill cmiBBiTHOIIEHHSI MOXY i oYepeTy B cyMillli 3aNOBHIOBA4iB

1 — xommo3uii (1-6 Butpara pinkoro ckia 400 r); 2 — kommno3uii (7—12 Burpara pinkoro ckia 300 r); 3 — komIo3u-

uii (13—18 Burpara pinkoro ckia 200 T).
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YTBOPIOIOTKCS 1 BUTBHO PyXalOThCS, a [I¢ TPU3BOANUTH
70 30iTbIICHHS KOEQIli€HTY TETIONPOBIAHOCTI Ta
3MEHILIEHHS TeIJIOBOro omopy. Haiimenmmii koedi-
LIE€HT TEIUIOMPOBIHOCTI IJIUT HAa TBOKOMITOHCHTHIM
ocHoBi nopiBHioe 0,041 Brt/(M-°C), BCTaHOBICHUMI
y koMrio3uilii 12 3a mibHOCTI 166 KT/ M* 32 CHiBBiA-
HomeHHs 3mimryBaHHs 80:20.

YCyHYTH yCajKy IUIMT BAAJIOCS JIUIIE Y KOMIIO-
3uii 1 13 MaKCMMaJIbHOK KiJIBKICTIO CIIOJIyYHOTO 32
crhiBBigHOMmEHHsT MoXy U odepery 50:50. B iHmmx
KOMITO3UI[ISIX Ha OCHOBI CyMillli MOXy i oOdYepeTy
nedopmariii ycaaku 3MEHIIHIUCS Ha 3—5 MM IMOpiB-
HSIHO 3 MOXOBHMU TUIUTaMHU.

Takoxx sK JOpyruii KOMIIOHEHT 3allOBHIOBAYa
JKUTHIO COJIOMY BHKODUCTOBYBAJIM SK (Dpakirito
1-2 cm. Pesynbrarn BumnpoOyBaHb TETLIOi30JISIIIH-
HOTO MaTepially Ha OCHOBI CyMillli MOXY Ta COJIOMH
mpeacTaBieHi Ha puc. 3.

[lig wac anHamizy OoTpuMaHuX NaHWX Oyl0 BcTa-
HOBJICHO, IO 3MIHM TIOKa3HHMKA TEIIOMPOBITHOCTI
BiJI CITiBBIIHOIIICHHS KOMIIOHCHTIB y CYMIIIIi 3aIoB-
HIOBa4iB 1 KUILKOCTI B’syd4oro (puc. 3) momiOHi J0
3MiH 130JIATOpa Ha OCHOBI CyMillli MOXy U OYepeTy
(puc. 2). Takum ymHOM, y KOMIO3HLIsAX 5 1 8 3a
OJTHAKOBOI MacH PiIKOTO CKJia 301IbIIECHHS KiTBKOCTI
COJIOMH y KOMIIO3HIIIi MPU3BOIUTH A0 301TbIICHHS
tertonporigrocti Ha 30% i3 0,043 Bt/(M°C) no
0,056 Bt/(m-°C). Bomnouyac momasauus 200 r B’s-
KY4OTro 3 PIBHHM CIiBBiJIHONICHHSM KOMITOHEHTIB
y CYMIII 3alOBHIOBAYIB y KOMIO3uIlisix 2 i 10 30i1b-
mye IMiIbHICTh mautT Ha 45% 13 156 kr / M* jo
226 kr/m®, a xoe(illieHT TEIUIOMPOBIAHOCTI — JIO
0,058 Bt1/(M-°C) Ha 32%. Kpim TOrO, Takoxk Oyio
BCTaHOBJICHO HE3HAUHE MOTIPIICHHS TETUI0i30IIsIii-
HUX BJIACTUBOCTEH Marepialy MI0J0 KOMIIO3MIIIN i3

0,06
=]

2

g 0,05
=

=

5”..“ 0,04
g ¥

= = op3
= E

= o

] 0,03
=

=

2 o
P

50:50

&0:40

OJTHOKOMITOHEHTHHM 3allOBHIOBAaYEM i MOKpAIIECHHS
eKCIUTyaTaliiHUX XapaKTepUCTUK MOPIBHSHO 13 TUTU-
TaMHU Ha OCHOBI CKJIaJly MOXY i odepety. Hanpukiasm,
32 MaKCUMaJIbHOI KITBKOCTI MOXY Ta BUTPATH CIIONyY-
Horo 200 r (cknaz 12) koedilieHT TemIonpoBiAHOCTI
cranoButh 0,037 B1/(M-°C), mo Ha 9% mnepeBuiye
3HAuYeHHs cKiaay 15 Ha ocHOBI MoXy Ta Ha 11% Hux-
YOro MOKa3HHWKa iHAEKCY KOMMO3uIii 12 i3 cymimm
MoXy ¥ oueperty. [lopiBHIOIOUH COJIOMY 3 OYEpeTy Ta
JKUTa SK KOMIIOHEHTIB Yy CKJIaJHOMY 3allOBHIOBaui,
CJIIJT 3a3HAYMTH, 1110 00’ €MHA IIUILHICTE COTOMM CTa-
HOBUTH 125 kr / M?, o0 y 2,16 pa3u MeHIe 3a 3Ha-
YCHHS OUEPETY, sAKe BinmoBigae 270 kr / M3, 3a piBHUX
Mac KOMIIOHEHTIB cojloma 3aiiMae y 2 pas3u Oinblie
o0csary B cymimi 3amoBHioBaviB. [Ipu ¢opmyBanHi
TUIUT Ha OCHOBI CyMilli MOXy Ta COJIOMH YTBOPIO-
€TBCSl JKOPCTKUHM 3B’s3aHUI Kapkac i3 MoxpiOHeHUX
cTe0en COJIOMH, 3alOBHIOIOYH MOPOXKHIH MPOCTip
HIJIBHOIO CTPYKTYPOIO MOXY, IO MEpPEeHIKOIKaE
BUJIBHOMY pPyXy MOBITPSHHUX IIOTOKIB 4epe3 CTPYyK-
Typy Bomsauii. OTpuMaHa CTPYKTypHa CcHCTeMa
3a0e3neuye HU3bKUA KOe(ilieHT TeIIONpOBiAHOCTI
JIOBTOBIYHICTb, BUCOKY MIIHICTh 1 BiICYyTHICTh yca-
nouHux jaedopmarniii mix yac cymrinas. Kpim Toro,
conoma mae TemtonposigHicts 0,05 Bt/(M-°C), mo
Ha 23% wmenme, Hixk B ouepery 0,065 Bt/(m-°C).
MiKpoCTpyKTypa COJIOMH H OdYepeTy cxoxa, aje
OYepeT Ma€ BHMCOKY HIUILHICTh 3aBISKA HAasBHOCTI
O1ITBII TOBCTHX MEPETOPONOK Yepe3 3MEHIIIEHHS PO3-
MIpiB TOIMEPEYHOro mepepizy KIiTHH. PylHHyBaHHS
MOPOXKHUCTUX LUWIIHAPUYHUX YACTHHOK OUepeTy Ha
CErMEeHTH IIif] 4ac (JOpMyBaHHS ILIHUT 3arobirae yTBo-
PEHHIO BHYTPILIHIX ITyCTOT MOBITPS Yy YacTHHKAX,
IO TaKOXX 3HIKYE TEIUONpoBiAHicTh. IloapiOHeHi
cTeOia CONOMHM Ha BCIX TEXHOJOTIYHHMX CTalisxX

T0:30 80:20

CHIEBITHOIIEHHEA MOXY | 0d9epeTy

Puc. 3. 3anexnicts 3MiHu Koedini€eHTa TEMUIONPOBIAHOCTI Bi CIBBiTHOIIEHHS MOXY
Ta COJIOMH B cyMillli 3aII0BHIOBaYiB
1 — xomno3unii (1-6 Butpara pixkoro ckia 400 r); 2 — kommno3uii (7—12 Burpara pigkoro ckiaa 300 r); 3 —

xomnosutii (13—18 Burpara pinkoro ckia 200 r).
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BI/IpO6HI/IHTBa TEIUIOI30IAIAHOT TUTUTH 30epiraroTh
IlI/IJ'IlHZ[pI/I‘IHy Q)opMy ta BuactuBocti. [licnsa ¢op-
MyBaHHS HOBlTpHHl HOPOXKHUHH Y pr6ax MO0 KIiHLAX
3aKpUBAIOTHCS YIIUIBHEHUM MOXOM, 1 LHPKYJSLIs
MOBITPsL yepe3 MOpokHeui He BimOyBaeThes. Kpim
TOT0, HE BiI0OYBa€ThCsI pyHHYBaHHS KIITUHHOI CTPYK-
TYPH COJIOM’SIHUX KamlIspiB, OCKINbKH MpU (HopMy-
BaHHI 1301511111 HEe BiI0yBa€eThes nedopmaliiit TpyOok
OJIPiOHEHUX CTEOEII, 10 TAKOXK CIPUSE 30UTBIIICHHIO
CTIMKOCTI IO TEIUIOBIAIaul.

VY pa3i BUKOPUCTaHHS CyMilIi MOXY Ta COJIOMH
crocTepiraivcs 3Ha4Hi 3MiHH y 3MEHIIEHH1 aedop-
Malliil ycaaku. YcaJika IIMT iJ] Yac CyIIiHHS Y 1M03-
JOBXXHBOMY HAIIPSIMKY BiI3Hauaxacs y KOMIO3HUIISNX
i3 HAaWMEHIIIOI0 KIIBKICTIO COJIOMH Ta CIOJYYHOTO
y xommo3uilisx 8, 11 ta 12 i craHoBuia 2—3 MM BiJ
pO3M1p1B nig yac gopmyBaHHs. Ha muurtax pemrn
CKJaAiB ycalakoBi aedopmarii He BlIL6yBa€TI)C}I
Haiinmkunit xoeimieHT TErIonpoBiTHOCTI AOPiB-
Hioe 0,044 Bt/(M-°C) 3a BiZICYTHOCTI yCaJKH ILUTUTH
y kommo3uilii 10. 3HMKEHHS IILHOCTI MaTepiany
TaKOX CIIOCTEpiragocs MOPiBHSAHO i3 IUIUTAMHU Ha
OCHOBI1 CyMilli MOXy W ouepery, IO MOSCHIOEThCS
30epeKeHHSIM BUXIIHUX PO3MIpiB IUIHT i3 OZHAKO-
BOIO Baror0 KOMITOHEHTIB Micisl BUCHXaHHs. Takum
YUHOM, OUIBIIHIA 00’€M COJIOMH BIJTHOCHO OYEPETY
MpOCTOpy, 30€pexeHHs TreoMeTpii MoaApiOHEHHUX
cTeben y BUVISAI MOPOXKHUCTUX TPYyOUaCTUX [IUITIH-
IpiB TO3BOJIMJIO CTBOPUTH y CTPYKTYPi MOXY piBHO-
MIpHO PO3MOAINIEHNH KOTEPEHTHUH KapKac COJIOMH,
SIKUA CTIpUMMAa€E CWJIM CTUCHEHHS TIIiJi HaBaHTa-
JKEHHS 1 3amo0irae mosBi ycajJkoBHUX JedopMartii.
Takox 4depe3 OUIBIINN 00’€M COJOMH, 3aTIOBHEHOT
KOMITO3UTHUM 3allOBHIOBa4e€M, MOX YIIiIJTbHSIETHCS
10 CTPYKTYpH, monioHoi 1o cTpykrypu 3, 4, 9, 10,

15, 16. ®akropu npu3Beau 10 BiICYyTHOCTI nedop-
Malliif yCaJKd TEIUIOI30MAMIMHIX IUIMT IMiJ Yac
CYIIiHHSI.

BucnoBku i3 3a3HauyeHux npodaem i mep-
CIEeKTHBH MNMOJAJBIINX JOCTIAKEHb Y MOAAHOMY
Hanpsami. /i1 oTpuMaHHS TEMI0i30MSAIIHHNX Mare-
piaiiB Ha OCHOBI POCIMHHOI CHPOBHHU OYyJIH MPOBE-
JIeHI KOMIUICKCHI JOCIIPKEHHS 3 BiI0OOPY KOMIIO3H-
i1, BKJIIOYAI0UW IPUTOTYBaHHS 3aII0BHIOBAYA IEBHOT
¢dpakiiii, Ta BHBYECHI OCHOBHI ()iI3MKO-MEXaHIYHI
XapaKTEePUCTHKH 3pa3KiB.

B OCHOBHHX eKCIIEpHUMEHTAIBHUX JOCIHi[KEH-
HSAX OyB BMKOPHUCTaHHM KOMIIO3UTHHH 3allOBHIOBAY,
SKHUH € CyMIIIII0 MOXy CharHymy 3 OYEpPETSHOIO
abo KHUTHBOIO COJIOMOIO. Pifike CKIIO BUKOPHUCTO-
BYBaIH SIK CIOJYYHY PEUOBUHY. BHKOpHCTaHHS
MOXy SIK 3allOBHIOBa4Ya 3yMOBJICHO aHTHCENTHY-
HUMH BJIACTHBOCTSAMH Ta JOCBIJIOM BHKOPHCTaHHS
y LUISX Teroizonsmii. Pinke HanieBe CKJIO 3a0e3-
nedye TEIUTOI30MALIHHICTE MaTepiaiy, Herop}oquL
3B’sI3y€ 3alOBHIOBAY, € aHTHCENTHKOM 1 3amobirae
yTBOpeHHIO TpuOKiB. binmbimuii 00’eM conomu Bin-
HOCHO 04epeTy, 30epeKEeHHs reoMeTpii MoapiOHEHMX
cTeben y BUINISII OPOXKHUCTUX TPyOUacTUX IMITiH-
JIPiB JIO3BOJIVITM CTBOPHUTH Y CTPYKTYpi MOXY PiBHO-
MIpHO PO3MOAIICHUN KOTEPEHTHUI KapKac COJIOMH,
SKHW CIIpUAMAE CHIIM CTHCHEHHS ITiJ] HAaBAHTAKECHHS
1 3ano0irae mosiBi YCaIKOBHX ne@opMauiﬁ i dax-
TOPH TIPU3BEIIA JI0 BlZ[CyTHOCTl Jle(i)opMaum ycalku
TETUTO130JIALI HHUX TIHT TT1JT 9ac CYIIiHHS.

TakuM 4YHHOM, BHACTIJIOK TPOBEJCHUX JIOCIi-
JOKSHb OTPHUMAHO IJIACTMHYACTUN TEILIO130/ S HHUN
Marepial i3 BACOKUMH (Di3MKO-MEXaHIYHUMU BIIACTH-
BOCTSIMH Ha OCHOBI IPUPOTHOTO POCIMHHOTO MaTepi-
aJy Ta BiIXO/IB POCIMHHULITBA.
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G. Golodyuk, Candidate of Technical Sciences, Associate Professor (Lutsk National Technical University);
N. Gurgula, Laboratory Assistant (Lutsk National Technical University). Research of thermal insulation properties
of materials based on vegetable raw materials.

Abstract. Finding and creating effective thermal insulation materials based on cheap raw materials continues
to be a challenge. At the same time the criterion of economy of fuel and energy resources at production of heat-in-
sulating materials has great value. Depending on the composition of the substances from which thermal insulation
materials are made, they can, under certain conditions, affect the insulated surfaces, the environment and the hu-
man or animal body.

1o obtain thermal insulation materials based on vegetable raw materials, comprehensive studies on the selection
of compositions, including the preparation of aggregate of a certain fraction, and studied the basic physical and
mechanical characteristics of the samples.

In the main experimental studies, a composite aggregate was used, which is a mixture of sphagnum moss with
reed or rye straw. Liquid glass was used as a binder. The use of moss as a filler is due to its antiseptic properties
and experience in the use of thermal insulation. Liquid sodium glass provides thermal insulation, non-flammability,
binds the filler, is an antiseptic and prevents the formation of fungi. The larger volume of straw relative to the reed,
preserving the geometry of the crushed stems in the form of hollow tubular cylinders, allowed to create a uniform-
ly distributed coherent frame of straw in the moss structure, which absorbs compressive forces under load and
prevents shrinkage deformation. These factors led to the absence of shrinkage deformations of thermal insulation
boards during drying.

Thus, as a result of the research, a plate heat-insulating material with high physical and mechanical properties
was obtained, which has biocidal properties on the basis of natural plant material and crop waste.

Key words: heat-insulating material, insulation, moss, sphagnum, raw materials, agricultural waste, thermal
conductivity.
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JOCJIIXKEHHA ACOPTUMEHTY TA TIOKA3HHUKIB AKOCTI
I BESIIEYHHOCTI KPYII

A. C. TKAUYEHKO, kanujar TeXHiYHUX HayK, JOLEHT
(Bummii HaBuanbHuUit 3aknaa Ykoonchinku «IlonTaBcbkuil yHIBEpCUTET €EKOHOMIKHU 1 TOPTiBIi»);
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(Bummii HaBuanbHuUil 3aknaa Yxkooncninku «llonTaBcbkuil yHIBEpCUTET €EKOHOMIKHU 1 TOPTiBIIi»);

A. 1. MOTOPHA (Bumuit HaB9aabHAN 3aK1a Y KOOTICIIUIKH
«ITonTaBchkwii yHIBEpCUTET EKOHOMIKH 1 TOPTiBIIi»)

Anomauia. Y cmammi docniosxceno cyuacHull acopmumenm kpyn. Hanbinvwumu supobrnuxamu kpyn 8 Yxpa-
ini € «Cereal Planet Ukraine», «Teppa», «HD-epyny», «lana®yoz», «Cmo nyoie», «Xymopoky. O6’ekmom
docnidoicenHss nokaznukie axocmi ma 6ezneunocmi guopani kpynu TM «laosiuankay. s oocriodxcenns suko-
PUCTOBYBANUCS KIACUYHT MEMOOU: 80N02ICINb BUSHAYANU UCYULYBAHHAM 00 ROCMIUHOI MACU, BUSHAYEHHS Mema-
JTOMACHIMHUX OOMIUOK 30IUCHIO8AAU MEMOOOM iX 8I00IIEHHA MASHIMOM 8PYUHY | NOOATLULOMY 38AHCYBAHHI MA
BUMIDIOBAHHI IX YACMUHOK, Q0CHI0NHCEHHA 3aOPYOHEHOCT WKIOHUKAMU NPOBOOUNU 3d OONOMO20I0 NPOCIt08AHHSA
yepe3 CUMO; BUBUEHHS HASLGHOCMI MOKCUYHUX Memanié 6i00y8anocs 3 6UKOPUCHAHHAM AMOMHO-A6COpOYitiHO-
20 cnekmpogomomempa. Mapxyeants npooyKyii eusHayaiu Ha GiONOBIOHICMb GIMYUIHAHOMY 3AKOHOOABCIEY.
THooanvuii 00Ccai0NCEeHHA NAAHYEMbCA NPUCBAMUMU HAYKOBUM Ni0X00am 00 po3pobnenus cucmemu HACCP ona

8UPOOHUYMEA KPYN.

Kniouogi cnosa: kpynu, 60102icmov, MemaioMacHimHi OOMIUKU, WKIOHUKU, MAPKYBAHHSL.

IHocTanoBka MpodJeMH y 3aralbHOMY BHIJISIITI.
Kpyn’sHi KyneTypu € cTpaTeriyHUMH HPOIYKTaMH
y 3a0e3IedeHH1 MPOAOBOIBIOT OE3MEKH, 10 Bipi3HsI-
IOTBCSI cepe]] IHIINX CTa0UIbHUM IIMPOKUM MOMTUTOM
1 CIIOKMBaHHSIM 3aBISKU CBOIH BHUCOKiH MOXMBHOCTI
Ta I[IHOBIi JOCTYITHOCTI JIJIsl BCIX BEPCTB HACEJICHHSI.
B ymoBax nangemii kopoHaBipycy i CBITOBOi €KOHO-
MIYHOI KpPH3H CHOCTEPIraeTbcs 3pOCTAHHS IOMHTY
Ha KpyI siHi KyJbTypH Ha BHYTPILIHHOMY Ta 30BHIIL-
HBOMY arponpojoBosipuux puHkax [1]. IIpuponno-
KIIIMaTH4YHI yMOBH YKpaiHH 103BOJIAIOTh y AOCTATHIH
KUTBKOCTI BHPOIIYBAaTH 3€pHOBI KyNbTypu. Takuii
MOTEHIiad [JO3BOJIsiE HE Juile 3a0e3NeynTd BHY-
TpIlIHI TOTpeOU PHHKY, a i EKCIIOPTYBAaTH 3EPHOBY
nponykuiro 3a kopAoH [2]. IIpote ans BUpOOHMKIB
BXJIMBUM (PAKTOPOM YCHIIIHOI IisSUTBHOCTI € Bpaxy-
BaHHsI BITYM3HAHUX Ta 3aKOPAOHHHUX BHMOT /0 Oe3-
MIEYHOCTI Ta AKOCTI MPOAYKIIii.

AHaJi3 ocTaHHIX JOC/igxkeHb i myOJikamii.
Kpym’sHi KyneTypu € cTpaTeriyHUMH HPOIYKTaMH
y 3a0e3neueHHi MPOJOBONBYOI Oe3reku. 3TigHo
3 JIiI040I0 HOMEHKIIATypolo, B YKpaiHi BUPOOISIOTH
7 BUAIB KpyH, IpW LBOMY i3 OZHOTO BHUIY 3€pHA
nepepoOHi  MiAMPUEMCTBA BUTOTOBISIOTH JICKUIbKA
iX BUAIB: i3 TpeYkH — AAPUIIO 1 MOApPiOHEHy, i3
SYMEHIO — STYMIHHY 1 TIEpJIOBY, i3 MIIEHMII — MIIe-
HU4YHY Ta MaHHY. CIIO)KMBUOIO HOPMOIO B YKpaiHi
BCTaHOBJICHO PiYHE CIIOKUBAHHS KPYI OJHIEIO Ipa-
LIE3/IaTHOIO JIFOJIMHOO Ha piBHI 7,1 kr [3].

Hdunamika o0’eMy Kpyn Ha Aymly HaceleHHS
3a 2018-10 mic. 2020 pp. B VkpaiHi HaBe[cHa Ha
puc. 1 (3a nanumu Kommnawnii Pro-Consulting 3 nocu-
JaHHSM Ha Jlep)kaBHY iy Oy CTaTHCTHKH).
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Sx BuanHo 3 puc. 1, y 2020 poui HECYTTEBO 30111b-
HIMIMCS OOCSTH TEpIoBOi 1 SYHOI KPYNH Ha IyIIy
HACEJICHHS, TOMII K OOCITH MIIEHWYHOI 1 TOPOXOBO1
KpyH 3MEHIIMIUCS. 3a pe3yabTaTaMu aHalli3y PUHKY
Kpyn B YKpaiHi MOXKHa 3pOOMTH BHUCHOBOK, IIO JUIS
CYTTEBOTO 301NbIIEHHS] BHYTPIIIHBOTO CIOKUBAHHS
TAKOro BHAY NPOAYKLIl Y cepeaHbOCTPOKOBIH mep-
CIIEKTHBI HEMae Tijacras [5].

3a nanuMHu [6] cTpyKTypa BUPOOHUIITBA OCHOBHUX
BUAIB Kpyn mixnpueMmctBamu Ykpainu y 2019 pomi
Oyna po3noaiiieHa, K MoKa3aHo Ha pHc. 2.

®opmyBaHHA nijeil crarti. Mema mons-
ra€ y JAOCIHIIKEHHI acOPTHUMEHTY KpyIl sHO1 iHIy-
cTpii VYKpaiHM Ta MOKa3HHWKIB sKoCcTi kpyn TM
«lagggankay.

Buxonsuu 3 noctaBieHOi METH, 3aBAAHHS 10CTi-
JMKEeHHS:

— TpOaHaNi3yBaTH PHUHOK KpyH sHOi iHAYCTpil
B YKpaiHi;

— 3MIACHUTH aHaJli3 MAPKyBaHHS HA BiAOBITHICTH
3akoHOMABCTBY Kpyll TM «l'agsgyankay;

— EKCHEPUMEHTAILHO AOCHTIJUTH TOKA3HUKH KO-
cTi 1 6e3neunocti kpyn TM «[agsuankay.

00’ekT Ta mnpenMer aocaimkeHHs. 00 ckm
odocnidoicenns — KpynH TOpPOXOBa, SUMiHHA, IIIIe-
HuuHa TM  «lapsgankay. [Ipeomem Oocniodce-
HHSl — TOCIHIPKEHHS MMOKAa3HUKIB SIKOCTI Ta 0e31eYHO-
cti kpyn TM «lapsyankay nmennyna [lontaBcbka
Ne 2 Ta suminHa niepnosa (puc. 3).

Kpynu BHrOTOBISIOTHCS BIAOBITHO IO HAIio-
HaJILHUX CTaHJapTiB. Yci Kpynu po3dacoBaHi y maky-
BaHHA 3 BOPP miBok macoro 750 r. Tepmin npuaar-
HOCTI — He Outblie 12 MicsALiB.

© Txauenxo A. C., I'y6a JI. M., Motopaa A. 1., 2021
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OuHamika of’emy Kpyn Ha gywy HaceneHHA 3a 2018-10 mic. 2020 pp.
B YKpaiHi

Epyna nepnosa, ke na Kpyna sqminez, irma 1 Kpyna nwesranz, i Kpyna ropososa, 1 na

1 ocoby ocoly

Ha 1 ocoy 1 ocoby

B8 =208 =2020

Puc. 1. ilunamika 06’emy Kpyn Ha aymy HaceJeHHs 32 2018-10 mic. 2020 pp. [4]

Osec(sapa,
noApi GHe Hui)
4%

Mwowo (aapa)
4%

Kykypyasa noapibHe Ha
3%

Auminb (aapa,
noapiGHe Hui)
4%

NMuwennus (aapa,
noapibHeHa)
2%

Puc. 2. CTpykTypa BUPOOHHIITBA OCHOBHUX BHAIB KpyN
nignpuemMcTBamMu Ykpainu y 2019 poui [6]

Pesyabrarn pocaimkenHs. s mocimimpKeHHS
PHHKY KpyIT OyJI0 BUKOPHCTAHO METOJ aHaji3y BHY-
TPIIIHBOI Ta 30BHINIHEOI BTOPWHHOI iH(OpMaIlii.
3 MEeTOI0 JIOCIIKEHHS IMOKa3HUKIB AKOCTI Ta 0e3-
MEYHOCTI KPyI OyJIM BUKOPUCTAHI METOU: BOJIOTICTh
BH3HAUAIN METOAOM BHUCyITyBaHHS 10 T po3merne-
HOT KpynH y CyulimibHIN madi. BusHaueHHs meTa-
JIOMAarHiTHUX JOMIIIOK 3/iHCHIOBAld METOJOM iX
BH/IIJICHHST MarHiTOM BPYYHY 1 HOAQJIBIIOMY 3BaXKy-
BaHHI Ta BUMIPIOBaHHI iX 4aCTHHOK. J{oCIiKeHHs

3a0pyIHEHOCTI IMIKITHUKAMH MPOBOIWINA 3a JOIIO0-
MOTOI0 IPOCIIOBAaHHS Yepe3 CUTO 3 JiaMEeTPOM OTBO-
piB He Ounbiie 1,6 MM Ta OIVISAY CUTA IiJ JIYIIOFO.
BuBueHHs HAsBHOCTI TOKCHMYHHX METaNliB Bia0y-
BajJoCSd 3 BHUKOPHCTAHHSAM aTOMHO-a0COPOIIHHOIO
cnekrpodoromerpa [7; 8].

Jlocnioocenns acopmumenmy kpyn. Haioinpmmu
BUpoOHMKamMu Kpyn B Ykpaini € «Cereal Planet
Ukraine», «Teppa», «<HD-rpyn», «ana®ymn3», «Cto
MyaiB», «XyTopok» [9].
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T
INYS. 5

3 b o1 8
50 MYmiCauEa

Puc. 3. Kpyna TM «aasiuanka

Cereal Planet Ukraine — mpomykuis kommasii
[OCTA4Ya€ThCs MO BCi YKpaiHi Ta HUHI 3aiiMae 10
10% yxpaincekoro punky kpym. Ilig mum Gpenzom
KOMIIaHis BHpOOJsie BaroBy kpyny it B2B, mix
T™M «OJIIMII» — yotupu ToBapHi JiHil — «bynryp»,
«Pinnana», «Maiidaiinay, «3martokocurs», mg TM
«Jlroba ¢epma» — xomOikopmu. Ilpomykuis TM
«OmiMm» mpeacTaBieHa Ha puc. 4.

Komnanis «TEPPA» BupoOisie HarypaibHi mpo-
JIYKTH XapayBaHHsI HAa OCHOBI 36pPHOBHX, a TAaKOXK 6000-
BUX KyJbTyp 3 1998 poky. ACOpTHUMEHT KpyIl CTaHO-
BUTh: Kallli COJIOZIKI; KaIlli COJIOHI; Kallli 3 EKCTPaKTaMu;
rpaHoia JOW-TIaK; TpaHojia CTAaKaHYWK; TUIACTIBII
B Kpadt-nakeri; miaactiBui «Plus» y kpadt-nakeri;
TUIACTIBIL; KPyNu y BapuibHOMY makeTi. [Ipomykuist
TaKOro BUPOOHKKA MpeCTaBIeHa Ha pUC. 5.

Kommnanis «[ana®yn3» — minep Ha puHKy dacy-
BaHHA OakajiifHoi mponaykuii B Ykpaini. [Ipatroroun
3 2015 poKy KOMITaHis BUTOTOBIISE MPOAYKIIIO JJIs
«Cinpmmo», «METRO C&C», «Aman», «Bemnnka
Kumrens» Ta iH., SIKi BUIIYCKalOTh BIACHY MPOLYKIIifO
(Private Label).

ToproBenbHa Mapka «CTO IymiB» TpENCTaBISE
TpaJUIilHI Ta IHHOBAI[IMHI MPOAYKTH JJIsi CMaYHOTO,
3pYYHOrO Ta KOPUCHOTO XapuyBaHHS. Yke 15 pokiB
T «Cro mnymiB», KOPUCTYIOUHCH KIACHYHUMHU
1 HallIOHAJILHUMH PEIICNITaMU, B MPOIECI MPUAYMY-
I04d CBOI CHOCOOM MPHUIOTYBaHHS, YIOCKOHAIIOE
1 BUpOOIISiE IPOMYKTH JUIS JIFOACH 3 PI3HUMH BIIOJO-
OaHHsMU B XapuyBaHHi. JliHiiika KpyIl IpeacTaBieHa
takumu: «[lagay, «Exonom», «MiHi», «IIpemiym»,
«Tpamuriiiinay. BUpoOHUK MPOIMOHYE KPYIHU: Tpe-
YaHy, PUCOBY, IIOHO, MaHHY, HIICHUYHY, OyIryp,
Kyc-Kyc, KyKypyaA3siHy, SIMiHHY, BiBCsHY. [IpomyKiist
TM «Cto nyniB» mpejicTaBieHa Ha puc. 6.

oAIMIN
we =AAR NAOCBY~ on

Puc. 5. Kamri BiBcsiHi MUTTEBOTO NpUroTyBanHs (BUpoOHHK — «Teppay)
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TM «XyTOpok» IpencTaBleHa TaKUMHU IIPOAYK-
TaMH, SIK: OOPOIIHO Ta KPYIH, MakapoHH, COycH 3i
CTUIVIMX TOMaTiB, OBOYEBA Ta TpHOHA KOHCEpBallis,
ripunns, xpin, cnenii. Kpynu TM «XyTtopok» mpe-
3CHTOBAaHI Ha puC. 7.

Oco0nmBoro po3BUTKy HaOyBae PHHOK OpraHiy-
Hux kpyi [10]. H{opoky 301IbIIy€eTHCS 0OCIT BUPOO-
HUIITBA OPTaHIYHUX XapyOBUX MPOAYKTiB. B Ykpaini
MpeACTaBICH] OpraHiuyHi TOPrOBi MapKd Kpym
«CkBUpsHKAY, « Arpoekoinorisy, «Kozyom.

OTxe, pHHOK KpyIl B YKpaiHi JOCUTH Pi3HOMaHIT-
HUH Ta MPECTaBICHUH K TPaJAULIIHHUMHU, TaK 1 opra-
HIYHUMH NPOAYKTaMu. HallOinpmmu BUpoOHUKaMH
kpyn B YkpaiHi € «Cereal Planet Ukraine», «Teppay,
«HD-rpym», «I"ana®yn3», «Cto myziB», « XyTOpoK».

Bigmorigno mo [11] MapkyBaHHsS CIIOBa, OIHCH,
3HaK{ JAJsl TOBapiB i MOCTYT (TOPrOBENbHI MapKw),
rpadiuHi 300pakeHHst 200 CUMBOJIH, 1[0 CTOCYIOTHCS
XapyoBUX TPOAYKTIB, SIKI PO3MIILYIOTHCS Ha Oylb-
SIKIW YITaKOBIIl, €TUKETI (CTiKepi), KOJIBEPETIN, a 3a
BiJICYTHOCT]1 YNAKOBKHA Yy JOKyMEHTi abo MOBiIOM-
JICHHI, 0 CYNPOBODKYIOTH XapuOBHUH MPOAYKT abo
MOCHUJIAIOTHCS HA HBOTO. AHaJi3 MapKyBaHHS KPYIH
mireanyaoil IlomraBeekoi Ne 2 TM «Iagguankay
HaBeJeHO y Ta0mumi 1.

OTxe, aHalli3 MapKyBaHHS KpyNH Aa€ TiJICTaBH
BBa)KaTH, 110 BUPOOHWKY CIij 3BEpHYTH yBary Ha
MapKyBaHHS aJlepreHiB, SIK 116 BUMaracThcsi 3aKOHO-
JABCTBOM.

g’ 1P Y
7 ML S
g N

Kpyna nieHu4Ha
800 r XyTopoK...

Puc nponapeHun
800 r XyTOpoOK...

PesynbpraTti  JOCHIKCHHS TOKa3HUKIB  SIKOCTI
ta OesneuHocti kpyn TM «lansvanka» HaBeAECHO
y Tabnuusx 2—4.

3a maHuMH TaONMI KpyIa BiJIIOBiJae 3a MoKas-
HHKaMH BOJIOTOCTI, TOKCHYHHX €JIEMEHTIB Ta
MECTUIMIIB BUMOraM HOPMATUBHOI JOKyMEHTAIIii.
Bomoricts cranoButs 8,8%, BmicT Mmiai — 0,12 Mr/Kr.
MeTrajloMardiTHUX JOMIIMIOK Ta IIKIAHUKIB HE BHUSB-
JICHO, 1110 TaKOX BIMIOBIJa€ BAMOT'aM JI0 SIKOCTI KPYTI.

3a maHuMH TaONHMI KpyIa BiJIOBiJae 3a MmoKas-
HHKAaMH BOJIOTOCTI, TOKCHYHHX €JIEMEHTIB Ta
MECTUIMJIIB BUMOraM HOPMATUBHOI JOKYyMEHTAIlii.
Boioricts cranoButh 6,4%, BMicT Miai — 0,2 MI/KL
MeTajoMardiTHUX JOMIMIOK Ta IIKIAHUKIB HE BHUSB-
JICHO, 1110 TAKOX BIMIOBIJa€ BAMOT'aM JI0 SIKOCTI KPYTI.

3a maHuMH TaONHMIN KpyIa BiJIOBiJae 3a Mmokas-
HHKAaMH BOJIOTOCTI, TOKCHYHHX €JIEMEHTIB Ta
MECTUIMIIB BUMOraM HOPMATHUBHOI JOKYMEHTAIIii.
Bomoricts cranoButs 5,4%, BmicT miai — 0,24 Mr/Kr.
MeTrajoMardiTHUX JOMIIIOK Ta IIKIAHUKIB HE BHUSB-
JICHO, 1110 TaKOX BIMIOBIJa€ BAMOT'aM JI0 IKOCTI KpYTI.

Otrxe, kpynu TM «lagsuaHkay BiIIOBIIAIOTh
HOPMAaTHBHUM JOKYMEHTaM 3a MOKa3HUKaMH SKOCTI
1 6e31meuHoCTI.

BucnoBku. PuHOK kpyn B YkpaiHi TOCHTH pi3HO-
MaHITHUH Ta MPEJCTaBICHUN K TPAJUIIIHHUMHU, TAK
1 OpraHiuyHUMH MpoxyKTamMu. HaloinemmmMu BHpOO-
HUKam# Kpyn B YkpaiHi € «Cereal Planet Ukrainey,
«Teppa», «HD-rpyn», «[ana®yn3», «Cto mymiB»,

Btopudov.ua

Kpyna rpe4yaHa 800
r XyTopok 12014-...

Puc. 7. Hponykuis TM «XyTopox»
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«XyTopok». AHalli3 MapKyBaHHS KPYIHU MIICHUYHOT
ITonraBceka Ne 2 TM «l'agsyanka» mae€ miacTaBd
BBaXXaTH, 10 BUPOOHUKY CIIiJI 3BEPHYTH yBary Ha
MapKyBaHHS aJIepreHiB, SK 1I¢ BUMAaraeThCsl 3aKo-
HOJIAaBCTBOM, Ta 3a3Ha4yaTH BMICT IUIIOTCHA Ha Map-
kyBanHi. Kpymu TM «lagsyanka» BiIMOBiIAIOTH
HOPMAaTHBHUM JIOKYMEHTaM 3a TIOKa3HUKaMU SIKOCTI
i Oesmeunocti. Y kpyni mmennyHid [lonraBchbkiid

Ne 2 Bomoricte cTaHoBUTE 8,8%, BMICT Mimi —
0,12 mr/xr. Bonoricte ropoxy JymIeHOTO KOJIOTOIO
CTaHOBUTH 5,4%, BmicT mini — 0,24 mr/kr. Boioricts
KpYIHU SIUMiHHOI TEepioBOi CTaHOBUTH 6,4%, BMICT
migi — 0,2 Mr/kr. MerajgoMarHiTHHX AOMIIIOK Ta
IIKITHUKIB HE BUSBJICHO Yy YOIHOMY 3pa3Ky KpYIL.
KinbKicTh mecTUIHIIB Y BCiX 3pa3Kax HUXKYA 32 UyT-
JUBICTH MpHUIIALY.

Tabmuus 1

Amnauni3 BignoBinHocti MmapkyBannsa kpynu muenn4noi [loarascbkoi Ne 2 TM «laasiuankay
YHHHOMY 3aKOHOJABCTBY

EnemMeHnT 000B’s13Kk0B01 iH(popManii Ha MapKyBaHHi

Kpyna nmennyna IMosaraBcbka
Ne 2 TM «lagsiuanka»

1. Ha3Ba xap4oBoro npogykry

Kpyna nmenununa [lonraBceka
Ne 2 TM «["apsraanka»

2. Ilepenik iHTpeieHTIB

3a3HayeHo

3. Bynp-sKki iHrpemieHTH a00 JONOMDKHI MaTepiaiy JUisT IepepoOKH, sSKi
BHKOPHCTOBYIOTBCS Y BUPOOHHUIITBI 200 MPUTOTYBaHHI XapYOBOTO MPOAYKTY Ta
3aJIMIIAI0THCS IPUCYTHIMH Y TOTOBOMY IPOAYKTI, HABITh Y 3MiHEHi# (opmi

He 3acTocoByeTtbes

4. KinpKiCTh ITEBHUX 1HTPEIi€HTIB 200 KaTeropii iHrpeie€HTiB

He 3a3nHaueHo, 1m0 Kpyna MiCTHTh

YCKJIAJHIOE HaJIS)KHE BUKOPHUCTAHHS Xap4OBOT0 MPOIYKTY

TIIOTEH

5. KinpKicTh Xap40BOT0 IPOAYKTY B YCTAaHOBJICHUX OIMHMIIIX BUMIPIOBaHHS Maca nerro 750 T

6. MiHiMapbHHAN TEPMiH IPUIOATHOCTI 200 JaTa «BXKHUTHU 10 3a3HaueHa

7. Bynb-siki 0coOnuBi yMOBH 30epiraHHs Ta/abo yMOBU BUKOPUCTaHHs (3a moTpedu) | 3a3HayeHa BOJIOTICTH 1 TEPMiH
30epiraHHs

8. HaliMmeHyBaHHS Ta MiCIIe3HAXO/PKEHH OIlepaTropa pHHKY Xap4OBUX NPOAYKTiB | 3a3HaueHO

9. Kpaina noxo/pkeHHs: a00 Miclie MOXOIKEHHS VYkpaina

10. TacTpyKii 3 BUKOPUCTAHHS Y pa3i AKIIO BiACYTHICTh TAKUX 1HCTPYKILii 3a3Ha4ueHo

(haKTHYHUI BMICT CITUPTY B HAIOL

11. dnst HAMOTB i3 BMICTOM CITUPTY STHIOBOTO TIOoHAA 1,2% 00’ €MHHUX OTUHHIE —

He 3aCTOCOBYETBCA

12. Iudopmartist mpo MoKUBHY IIHHICTH XapuOBOTO MPOLYKTY

Iadopmarito npo Ginku, xKupu Ta
BYIVIEBOAM 3a3Ha4YEHO

Ta6mug 2

Pe3yabraTn goc/aiaxeHHs: NOKAa3HUKIB sIKOCTI i Oe3meynocTi kpynu nmeHn4yHoi [lonraBebka Ne 2
Bigmosinno g0 ICTY 7699:2015

Hopma BignoBigHo

. BusiBjiena Onunuui . .
Ha3Ba noxa3HuKiB . . J10 HOPMATHBHO-TEXHiYHO1
KOHIEHTPAaList BUMipIOBaHHS
JOKYMEHTAIlii
MacoBa yacTka BOJIOTH 8,8 % He Oinpme 14%
MeranomMardiTHi JOMIIIKU HE BUABJIECHO MI/KT He Oinbie 3 MI/Kr
3a0pyaHEHICTH IKITHUKAMU 3¢pHa | HE BHSBICHO — HE JIOITYCKAETHCS
TOKCHYHI €JIEMEHTH: MiIb 0,12 MT/KT He OinbIie 5 Mr/xr
Iectunumu: 2,4-J1 < 4yyT. ME€TOJA MT/KT He Oinpme 0,2 Mr/kr

Tabmuus 3

Pe3ysnbTaTn 10c/igKeHHs MOKA3HUKIB SIKOCTI i 6€3MeYHOCTi Kpyn#u SYMiHHOI MepJIoBoi BiAMOBiTHO 10
JACTY 7700:2015

. Hopma BignoBigHo
. BusiBjiena OnuHnni p " " . .
Ha3zBa noka3Hmukis . . JI0 HOPMATHBHO-TEXHIYHO1
KOHIEHTPAIist BHMIpIOBaHHSA
TOKyMeHTAamii
MacoBa yacTka BOJIOTH 6,4 % He Oieme 15%
MeraoMarsiTHi JOMIIIKH HE BUSBJICHO MI/KT He OiabIie 3 MI/Kr
3a0pyaHEHICTh OIKiTHUKaMH 3epHa | HE BHUSBICHO — HE JIOITYCKAETHCS
ToKCHYHI €JIEMEHTH: MiIb 0,2 MT/KT He OinbIIe 5 Mr/Kr
Iectuumou: 2,4-11 < gyT. METOAA MI/KT He OutbIe 0,2 Mr/Kr
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Tabmuug 4
Pe3yabraTu qoc/TiaxeHHs] NOKA3HUKIB SIKOCTI i 0€3MeYHOCTi KPynu ropoxy JyumeHoro KoJaoToro
Bigmosinno g0 ACTY 7701:2015

. Hopma BignmoBigno
. BusiBjiena Onpuauni p L VL . .
Ha3zBa noka3HukiB . . J10 HOPMATHBHO-TEXHIYHOT
KOHIEHTpauist BHMIpIOBaHHA
AOKYMeHTAanii
MacoBa yacTka BOJIOTH 5,4 % He Oinbme 15%
MeTanomMardiTHi JOMIIIKA HE BUABJIEHO MI/KT He Olnbie 3 MI/Kr
3a0pyMHEHICTh MIKiTHUKAMK 3€pHA | HE BUSIBIICHO - HE JIOIYCKAEThCS
TOKCUYHI €JIEMEHTH: MiIb 0,24 MI/KT He OlIbIe 5 MI/Kr
IMectunumu: 2,4-J1 < YyT. METOZAA MT/KT He Oinpme 0,2 Mr/kr
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and Trade). Research of assortment and quality and safety indicators of cereals.

Abstract. The cereal market in Ukraine is quite diverse and is represented by both traditional and organic
products. The largest producers of cereals in Ukraine are: “Cereal Planet Ukraine”, “Terra”, “HD-groups”,
“GalaFoods”, “One hundred poods”, “Khutorok”. Analysis of the labeling of wheat groats Poltavska No. 2 TM
“Gadyachanka” gives reason to believe that the manufacturer should pay attention to the labelling of allergens, as
required by law and indicate the gluten content on the label. Groats of TM “Gadyachanka” correspond to regula-
tory documents on indicators of quality and safety. In wheat groats Poltavska No. 2 humidity is 8.8%, copper con-
tent — 0.12 mg/kg. Humidity of shelled peas is 5.4%, copper content — 0.24 mg/kg. Humidity of barley pearl barley is
6.4%, copper content — 0.2 mg/kg. Metal-magnetic impurities and pests were not detected in any sample of cereals.
The amount of pesticides in all samples is lower than the sensitivity of the device. Further research is planned to be
devoted to the scientific aspects of the implementation of the food safety management system based on the principles
of HACCP in the production of cereals.

Key words: cereals, moisture, metal-magnetic impurities, pests, labelling.
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