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IHHOBALIMHI TEXHONOr T XAP4OBUX BUPOBHULTB

YK 664.1-663
DOI https://doi.org/10.37734/2518-7171-2022-1-1

PO3POBJIEHHA CIIOCOBY OTPUMAHHA IIJIACTIBLIB
O3J0POBYOI'O ITIPU3ZHAYEHHA HA OCHOBI 3EPHA TPUTHUKAJIE

C.A. BA)KAfI-)KE)KEPYH, KaHIUJIAT TEXHIYHUX HAYK, JOIICHT;
JI. B. BEPE3A-KIH/IBEPCBKA, xanaunaT XiMiYHUX HAyK, TOIICHT;

A. O. BAIITA, xaHauaT TeXHIYHUX HAYK, TOIIEHT
(HamionanpHMiA yHIBEpCUTET XapuOBHUX TEXHOJIOT1i)

Anomauyisn. Busnaueno ocHo8HI NOKA3HUKU AKOCMI 3epHa mpumuxaie. Biomiueno wo simuusnani copmu mpu-
MUuKane Maioms GUCOKI 3HAYEHHs 00 €EMHOI Macu ma NOGHICMIO 8i0ON08IOAIOMb BCIMAHOBIEHUM HOPMAM 05 3epHa
I knacy sixkocmi.

Hamu pospobneno ma naykoeo o0TpyHmMOBaHo cnocio ompumMants niacmisyie niosuuyenoi 6iono2iutoi yinnocmi
3 3epHa mpumuxane. Texnonoeiunuil npoyec KIIOYAE emanu. ni020MOBKY 3epHa 00 nepepobieHHsl, 2iopomepmiune
06po6NeHHs NI020MOBNEHOI CUPOBUHU 3a HUZLKUX MEMNEPAMYPHUX PENCUMIE 8 MPU YUKIU, KONHCEH 3 AKUX BKII0-
uae iHmeHCUsHe 360710JCeH A Ma MPUBAe I0BONI0NCYSBAHHSA, WO CHPUAE OiON02IUHOMY AKMUBYBAHHIO 3epHa, NIIO-
wjenHs, niocyuty8amnHs niacmisyie; nposioeants, gacysanus. Ilicis nepuioco iHMEHCUBHO2O 36010HCEHHS 3ePHA
nepeodbaueno 11020 06pobaeHHs iHPPaUepBOHUM ONPOMIHEHHAM NPU NOCMIIHOMY NepeMiuly8anti, MOBWUHA Wapy
sepna 20...25 cm. Tpu yvomy nomysicnicmo ramn ingppauepsornozo onpominenis — 230...260 Bm /m?, iocmans 6i0
NAOWUHY po3Milyer sl 3epHa 00 aamnu cxkaaoac 25...30 cm, mpueanicme npoyecy 58...60 c. ExcnepumenmaibHo
ecmanosneno, wo 19-onpominenisi nonepeonvo 3amouenozo npomszom 2...4 200 3epua, cmumymioe ¢hizionociuni
NOKA3HUKU, 30KpeMd eHepeilo ma 30amHicms npopocmanus, 000amrogo iHmeHcupiKye npoyecu cunmesy ima-
MiHig y 3epHi. Biomiueno, wo y npoyeci 3a3Ha4eH020 KOMNIEeKCHO20 00podneHHs, Kintvkicmy gimaminy C 30inbuty-
emvca y 2...3 pasu, mokogeponie —y 3...4 pasu, nopieHAHO 3 NOYAMKOGUM GMICIMOM Y 3epHi mpumukane, 3HA4HO
3pocmae emicm miaminy ma pubogpuasiny.

Bcmanoeneno, wo onpominenns 3epua dosuie, Hidie 60 cexyHo € nebadcanum uepes HaoMipHe nepecpiants sep-
Ha, Wo He2amueHo 8NIUBAE HA npoyec DION02IYH020 akmugdysants. JJociodceno enaue 6iono2iuno2o aKkmuey8anHs,
sKe noeonano 3 ['9-onpominennsam, Ha 3miny emicmy 8imaminis. Buznaueno nokasnuxu Mikpooiono2iunoi cmiukocmi
NIACMIBYI6 HA OCHOBI 3ePHA MpumuKaie, nNi020mosieHux 3a po3poonenum cnocobom. Mikpobionoeiuna obcemine-
HICMb He nepesuUye NOKA3ZHUKU OONYCIUMUX 3HAYeHb | npomseom 6 Micsayie 30epieants maKi 3epHO6i nNPOOYKmu
€ be3neuHumMu 3 mouKy 30py MiKpoOiono2iuHoi uucmomu.

Knrouosi croea: cnocib niocomosku, 3epHo mpumukaie, Xapio8a YiHHICMb, SIMaminu, niacmisyi, 0300posui
npoOyKmu.

IMocranoBka npodaeMu y 3arajibHOMY BHIJISII.
[ligBumieHHsT SKOCTI 3€pHOBOi CHPOBWHH, 30epe-
JKeHHA y 11 CKJIafi KOMIUIEKCY MPHPOJHUX MaKpo-
Ta MIKPOHYTPI€EHTIB BHMara€ MOCTIHHOTO PO3BHUTKY
3epHONEPEpOOHOI Tajy3i; aKTyaJlbHHUM 3aBAAHHIM
€ YOOCKOHAJICHHA METOIB MiATOTOBKU 3E€PHOBUX
MaTepiamiB s BUPOOHHIITBA XapUOBUX IPOAYKTIB
03JI0POBYOTO CIPSIMYBaHHS.

OnHNMH 3 TEPCTIEKTUBHUX HAIPSIMKIB MOMIIIICHHS
SIKICHUX MIOKA3HHKIB 3epHa Ta HACIHHS € 3aCTOCYBAaHHS
(hi3MYHUX METO[iB BIUIMBY, 30KpeMa iH(ppadepBOHOTO
onpomiHeHHs. OOpoOIeHHs iHPpaYepPBOHUM OTPOMi-
HEHHsIM, a00 MIKpOHI3allis, TOKpAIlye XapuoBy IliH-
HICTh 3€pHA, 3MIHCHIOE HOTO TEPMIiYHY JI€31HCEKIIII0
Ta ne3iHdekmito, Cupuse MiABUIEHHIO CXOXOCTI Ta
eHeprii mpopocTanHs 3epHa [1].

3actocyBaHHs  iH(pauepBOHOTO  OOpOOIIEHHS
3€pHa, IOEIHAHOTO 13 BUKOPUCTAHHIM IMITYJIBCHOTO

PeXHUMY, CIIpUsiE€ 3HE3apaKeHHs 3€pHa, CKOPOUYEHHIO
EHEeProBUTPAT 1 301IbIIIEHHIO €(DeKTUBHOCTI CYIIiHHSA,
MOJITIIIYE AKICTH 3epHa [2].

JIOLIJIBHUM € 3aCTOCYBaHHS 3MIHHOTO TETIJIOBOTO
MOTOKY TpH iH(padyepBOHOMY OOpOOIIeHHI 3epHa,
OCKUIbKH TIpH BHUKOPUCTaHHI NPSIMOTO TEILIOBOTO
BILIMBY YCKJIATHIOETHCS PIBHOMIPHICTH 00POOKH CO€-
BUX 000iB 200 3epHOBUX KyIbTYp [3].

bioxiMiuHi 3MiHU B 3€pHOBiil CHPOBHHI, SIKi BiJl-
OyBaroThcs i aiero [Y-BunpoMiHIOBaHHS BHACIIIOK
PE30HAHCHOTO MOTIMHAHHS €HePril BUIPOMIHIOBAaHHS
MOJIEKYJTaMH O1JIKIB 1 oJTicaXxapu/liB, CIPUSIOTh YacT-
KOBIi# JEKCTPUHI3AIliT KpOXMAITIO, JIETKIHN ieHaTypartii
0Oiska, 110 MmiIBUIIYE iX 3aCBOIOBaHHS [4].

AHaJi3 ocTaHHIX J0c/aiaxKeHb 1 myOaikaniii.

Po3pobieHHAM Ta YIOCKOHAJIEHHSM CHOCOOIB
BUPOOHUIITBA TUIACTIBIIIB 3aiiManocst psii BITYM3HA-
HUX Ta 3apyOikHUX HaykoBLiB: LllamoBanenko O.I.

© baxaii-XKexepyn C. A., bepe3za-Kianzepcrka JI. B., bamra A. O., 2022 7
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[5], A.O. XKurynos, M.P. Mapaap, Bonomenxko O.C.
[6], ®ecenko O. [7], Kanchana. A., Arun A. [8],
®domina .M., I3maiinosa O.0. [9] Ta iHi.

BuBueHHsIM BIHMBY iHppadepBOHOTO 00pOOICHHS
Ha SKICTh 3€pHOBOI CHPOBHMHHU 3aiimManuck banmgypa
B.M., Kipieuko O.0. [1], Kaminiuenko P.A. [2],
Myntan B.O. [4], dpunua B.M., Hpmennopxues b./1.
[3] Ta iHIIi HAYKOBII.

JocmikeHHIO ~ TEXHOJOTIYHHMX,  KpYI SHHX
BJIACTHUBOCTEH 3€pHA TpPUTHKaJe, CIOCO0IB Horo
MiATOTOBKU UIsl TIEPEepOOJICHHST MPHUCBAYEHI poOOTH
Bacunwepa C.B. [10], Jlroouua B.B., HosikoBa B.B.
[11], Ocoxkinoi H.M., Kocrenpkoi K.B. [12], Ypy0-
xoBa C.A., Cmupnosa C.O. [13], Imutpyka €.A. [14].

@®opmyBaHHsl MHijieil crarti. MeTolo Hamioi
poboTu Oyiio HayKoBe Ta MPaKTUYHE OOIPYHTYBaHHS
cnoco0y BHPOOHMIITBA TUIACTIBIIB MiABHIICHOI Xap-
4oBOi IIIHHOCTI 3 3epHa TPUTHKaJe, sKHil mepenoda-
Yae 3actocyBaHHs [Y-ompomiHeHHs 3epHa y mporeci
Hioro 6i0JIOT1YHOTO aKTUBYBaHHSI.

3ay1st TOCATHEHHSI METH OYJIO MOCTABJICHO BHpI-
IIUTH TaKi 3aBAaHHA: 1) MOCIITUTH OCHOBHI TOKa3-
HUKUA SIKOCTI 3€pHa TPUTHKANC; 2) PO3pOOUTH Ta
HAyKOBO OOTIPYHTYBaTH CIOCIO OTpWUMaHHS ILIac-
TIBIIIB MiJIBUIICHOT 010J0TIYHOT I[IHHOCTI; 3) J0CHi-
JIUTH BIUIMB PEXUMY 0OpOOJICHHS Ha BMICT BiTaMiHiB
y 3epHi; 4) TOCIIIUTA TTOKa3HUKH MIKpOOiOJIOTIYHOT
CTIMKOCTI TNIACTIBIIIB; 5) BU3HAYUTH BMiCT OCHOBHHUX
MOXKMBHUX PEUOBHH 3€PHOBHX IJIACTIBIIiB.

O0’exkr i mpeamer mocaimkenns. OO0’eKTOM
JIOCITIJPKEHB € CIOCI0 OTpUMaHHS MIACTIBIIIB 03I0PO-
BYOTO MPHU3HAYEHHs 3 3epHa TpuTHKaie. [Ipeamerom
JIOCITIJPKEHHS € BMICT BITaMiHIB 1 GHEPTOTCHHHUX CITO-
JYK Yy 3€pHI TPUTHKaJe, MiATOTOBICHOMY 3a 3arpo-
MMOHOBaHUM CIIOCOOO0M; MiKpOOiOIOTiuHI MOKa3HUKH
IUIACTIBIB.

Biraminn B,, B,, Busnauamu dayopome-
TPUYHO, BiTaMiH E BU3HAa4YaTH KONMOPUMETPHUYHO.
Busnauenns Bitaminy C mOpoBOAMIM THUTpPOME-
TPUYHUM METOJOM. MeETox TPYHTY€TbCS Ha €Kc-
TparyBaHHi BiTaminy C 3 JOCHiI)KyBaHOTO 3pa3Ka
po3urHOM  KHcioTH (consiHoi, Mertadocdop-
HOI 4YM Ccymimmnio ouroBoi ta MeradocgopHoi)

3 MOJANBIINM TUTPYBAHHSIM PO3UMHOM 2,6-ITHUXJIOp-
¢deHoNMiHOO(EHOTY HATPIIO.

PesynbTatn nociaigkeHHsi. 3epHOBI MPOAYKTH
3aBHA OyJIH 1 IOHUHI 3aJIUIIAI0THCS OCHOBHUM CKJIaJI-
HUKOM Xap4yoBOTO palioHy JIIOOUHU. TpUTHKae —
371aKOBa KYJIBTYpa, CTBOPEHA CEJIEKLIOHEpaMH CXpe-
IIyBaHHSAM JKUTa 3 IMIICHUIICI0, BUPOIIYETHCS SIK
MPOIOBOJIBYA 1 3epHO(YpaKHA CHPOBHHA. 3€PHO TPH-
THKale, ke MicTuTh Ha 1,0-2,5% Buile Oinka, HiX
y TMIIEHUIi, BUKOPHCTOBYIOTh Y XJIiOOIEKaPCHKOMY
BUPOOHUIITBI, IUIS CTBOPEHHS OOPOIIHSIHHUX CyMi-
e, BAPOOHHIITBA KOHIUTEPCHKUX Ta MaKapOHHUX
BUPOOIB, KPYII, Xap4OBHX KOHLIEHTPATIB TOIIO.

Hamu BW3HayeHO BaxkimBi (i3WKO-XiMiuHI Bia-
CTHBOCTI 3epHa TPUTHKAJIE COPTIB BITYU3HIHOI CETICK-
uii Ankin, Ilomicekuii 7, Monbdap. O6’emHa Maca
3epHa ckianae 712,00...740 r/a, maca 1000 3epen —
60...68 1, BMiCT cupoi kieikoBuHn — 23,5...25 %

BimMiueHo, 10 3epHO TPHUTHKAJE, BiJIIIOBiIAE
BcTaHoBJieHMM HopmaMm 3rigHo JICTY 4762:2007.
Bucoki 3HaueHHs 00’ €eMHOT MacH, TIOKa3yHOTh, 1110 Map-
Tii 3epHa TpuTHKaie copTiB Ankia, [lomicekuit 7 Ta
Monbgap € BUpPIBHSHHUMH, 3€pHO J03pijie, BHUIIOB-
HEHe, 3TiTHO HOpM HOro MOXKHA BifHecTH 0 | kiacy
SIKOCTI.

OCHOBHMMHU TOKa3HUKaMHu (i3i0J0riYHOT  IIiH-
HOCTI 3€pHa € EHEpris Ta 3[4aTHICTh MPOPOCTaHHS,
JKUTTE3ATHICTh 3€PHA, Ta BOJOYYTIUBICTh. 3HAIOUU
EHEpPTilo MPOPOCTaHHS 3epHa, MOXKHA MPOTHO3YBATH
TPHUBAJICTh MiATOTOBKA OCHOBHOI CHPOBUHHM TIpH 0i0-
JIOTIYHOMY aKTHBYBaHHI. Pe3ynbraTté IOCIHIKCHHS
(hi310JIOTIYHUX TIOKA3HHWKIB KOXKHOI TapTii 3epHa
HaBeJeHOo B Tao. 1.

BigmiueHo, mo Ass KOKHOI mapTii 3epHa TPUTH-
Kaje, sKe BHUKOPHCTOBYBAJIOCS, 3HA4YEHHS EHeprii
NPOpPOCTaHHS Ta 3JAaTHOCTI MPOPOCTAaHHS TEpPEeBU-
uytoth 95 %. JKuTre3natHicTh 3apojika, MOTCHIIHHA
3[aTHICTh 3€pHA JI0 MPOPOILYBaHHS € HOPMAJIbHOIO,
OCKUIBbKM X 3HaueHHS He Hmxk4e 90%. HaiiBumry
3MaTHICTE Mae 3epHO copty Monbdap (98 %).
BonouyTnuBicts 3epHa copTiB Aukia, [Tomicekuii 7,
Monbdap juis yacy npoporrysanus 24, 48 ta 72 ron
ckiaaae, BiAmosigHO, 73, 91 Ta 98 mryk. ToGTO

Tabmums 1
®dizio0riuyHi NOKa3HUKHU 3epHA
Hoaicbknii 7 Aakin Hoaicbknii 7 Moasdap

KinmpkicTs 3epeH, mpopociux gepes3 3 gobw, mrT. 477 486 474
Enepris npopocranns, % 91,7 94,2 95,0
CepenHe KBaJpaTHYHE BiTXUICHHS 0,98 1,11 0,84
KoedimienT Bapiamii, % 1,02 1,15 0,88
KimekicTs 3epen, mpopociux gepes 5 mi0, mT. 488 490 492
3IaTHICTh POPOCTaHHS, % 96,5 95,0 98,6
CepenHe KBagpaTHUHE BiIXUICHHS 0,28 0,42 0,28
KoedinienT Bapianii, % 0,29 — 0,29
JKurresnarnicts, % 97,2 92,0 98,0
CepenHe KBapaTHYHE BiIXUICHHS 0,71 2,10 0

KoedimienT Bapiamii, % 0,72 2,28 —
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JaHi COPTH TpUTHKalE HE € BOAOYYTIUBUM.
[IpopouryBaHHsT Takoro 3epHa CIiJ MPOBOJUTH MPH
pPEeXUMax 3 TOCTaTHIM 3BOJIOKEHHSIM.

Hamu 3anpomnonoBano cnoci® oTpuMaHHS ILtac-
TIBLIB MiJBUINEHOI Oi0JOTIYHOI IIHHOCTI 13 3epHa
Tputukane. [loyaTKoBHi eTan BKIIIOYAE MiATOTOBKY
3epHa JI0 MepepoOICHHS, 110 Nepeadadae OUUIICHHS
3epHa BiJl AOMIIIOK, COPTYBaHHS, POBiIOBaHHS, BiJl-
JieHHs: (DepOMarHiTHUX JIOMIIIOK, MUTTS Ta JE3iH-
(exkuiro. [layi mpoBOIUTHCS MPOLIEC JTYIICHHS 3epHA.
Hactynmaum eramom € rigporepMmiune oOpoOieHHS
iJITOTOBJICHOT CUPOBUHM 3a Temneparypu 12...16 °C
B TPH LHMKJIH, KOXKEH 3 SIKMX BKJIOYa€ iHTCHCHUBHE
3BOJIOKECHHSI 3€pHA MPOTATOM 4 TOA. 3 HACTYITHHM
BiJJBOJIOKYBAaHHSM TPOTSTOM 4...6 TOI. 3arajibHOI0
tpuBaiictio 18...30 rom. BHacmigok akTHBi3allii
(epMEHTHOTO KOMIUIEKCY, BiIOyBarOThCS OiloMOTrivHi
3MIiHH Y CTPYKTYPi 3epHa, BOHO TIOYHHAE MTPOPOCTATH,
nepeOyBa€e y Tak 3BaHOMY «IPOOYIPKEHOMY CTaHi»,
3€pHO € 010JIOTIYHO aKTUBOBAaHUM.

[Ticns mepiIoro iHTEHCUBHOTO 3BOJIOKEHHS 3epHa
nepeadadeHo #oro oOpoOneHHs iH(pauepBOHUM
ONPOMiHEHHSIM. BIuiMB 6i0I0TiYHOTO aKTHBYBaHHS,
sIKe TIO€IHaHO 3 [Y-onpoMiHeHHIM, Ha BMICT BiTami-
HiB Y 3e€pHI TPUTHKaJe HABEJCHO Y Ta0m. 2.

[TowyaTkoBUil BMICT BITaMiHIB y 3€pPHOBHX KYIIb-
Typax cknazaae: Bitaminy C — 2...3 mr%; BiTamiHiB
rpymu B-0,1...1,3 Mmr %; Bitaminy E—0,2...4,0 Mr %.

Y mpotieci TpUBAJIOro TiAPOTEPMIYHOTO 00pPOO-
nenns (I'TO)3axononaux pexumis—12...16°CBigOy-
Ba€ThCs 010JI0T1UHE aKTUBYBaHHS 3€pHA. Y pe3ysbTari
aKTHBi3amii (pepMEHTATUBHUX NPOLECIB, CTHUMYJIO-
€TBCS CHHTE3 BKJIMBUX JJISI PO3BUTKY IMPOPOCTKA
010JIOTIYHO aKTUBHHX PEUYOBHH, 30KpeMa BiTaMiHiB
Ta BITaMIHOTIONIOHUX pedoBHH. EKcriepuMeHTatbHO
BCTaHOBNEHO, MmO [Y-ompomiHeHHs TONEpeIHBO
3aMOYEHOTO MPOTATOM 2...4 TOM 3epHA CTUMYIIOE

¢hizionoriuHi MOKa3HWKH, 30KpeMa EHeprilo Ta
3[aTHICTh TPOPOCTaHHS, IONATKOBO iHTEHCH(DiKye
Npollecy CHHTE3y BiTaMiHiB y 3epHi. BigmiueHo, 1o
y IMpOoLEeCi 3a3HAUYCHOTO KOMIUIEKCHOIO OOpOOJICHHS
KutbKicTh BiTaminy C 30iibmIyerses y 2...3 pasw,
TOKO(EepoIliB — y 3 pas3u, 3p0OCTa€ BMICT BiTaMiHIB
rpynu B.

BcraHoBiieHO, 110 ONMpPOMiHEHHS 3€pHa JOBIIE,
HiK 60 cexyH/ € HeOaxaHUM uYepe3 HaaMipHe mepe-
TpiBaHHS 3€pHA, 110 HETaTHBHO BILIMBAE HA MPOIIEC
0loJIOTIYHOTO aKTHBYBaHHS. Tak mpu iH(padepBo-
HoMy ompomineHHi 70-80 c. moka3Huku (izionoriu-
HOI I[IHHOCTI 3epHa 3HWKYIOTBbCs Ha 15...20%, mpu
nii inppauepBororo onpominenns 80...100 c. — Ha
25...30%. OnruMaabHOK € BIACTaHb BiJ INIO-
HIMHU PO3MILIEHHS 3epHa 0 Jikepena iHdpadep-
BOHOro BHmpoMiHioBaHHS 25...30 cm. [lpu upomy
MOTYKHICTh JIAMIT TH(QPAuYePBOHOTO ONPOMIHEHHIM
ckramae 230...260 Br/m?. 3a Takoro BIUIMBY JOCS-
raeTbcss OakaHWW €(EKT MiJABUIICHHS TMOKAa3HUKIB
¢i31070T1YHOT NOBHOLIIHHOCTI 3€pHA, BUIIA MOTYX-
HICTb € HEJJOLIIBbHOIO, 3HIKYEThCA SIKICTh CHPOBHHH,
30UIBIIYIOTECST €HeproButpard. [ljisi piBHOMIpHOTO
00pobnenns [Y-onpomiHeHHAM yci€el 3epHOBOT MacH,
TOBLIMHA IIapy 3€pHa HE MOBHHHA IEPEBUILYBATH
20...25 cm.

Jlsk BUTOTOBJICHHSI IUIACTIBINB, 3€PHO MICIS Tij-
pOTepMiuHOTO OOpOONEeHHST IUTIOMIATh. eruioBe
CYIIIHHS 3€pHA YM IUIACTIBIIB 3alIPOIIOHOBAHO 3Iiii-
CHIOBATH 3a MIaJJHOTO TEMIIEPAaTypPHOTO PEXUMY —
55...60 °C mo Bomorocti 12...14%. Ilig yac Takoro
00pOOJIeHHS BUAAJISIETHCS HAMIPHA BOJIOTA, & KOMII-
JieKc O10JIOTIYHO aKTHBHUX PEYOBHH MPAKTUYHO HE
PYHHYETBCSI. HACTYIIHUMH €TarnaMH € TPOBIIOBAHHS
Ta (acyBaHHS.

JociimkeHo BMICT OCHOBHUX TOKHMBHHX peyo-
BUH Y IUTACTIBISIX 3 010JI0TIYHO aKTHBOBAHOTO 3€pPHA

Tabmuws 2
BnuuB pexxumy 00po06ieHHs1 Ha BMIicT BiTamiHiB y 3epHi TpuTHKae
Bincranb Bwicr BiTamiHiB y 3epHi TpuTHKANE BucHoBku
Ne Bouso- Bi 3epHa micas 'TO Ta o6podaennst
NpUK- | TicTh 10 JZKepesia iH¢payepBOHUM BHIIPOMiHIOBAHHSM,
aany |3epHa, % | onmpoMiHeHHs], mr %
M C B, B, E
11 HeBucokuii mpupict BiTamiHiB,
1 (HatuBHE 20 3,02 0,65 1,25 3,52 | mOpiBHSAHO 3 TIOYATKOBOIO KiJIBKICTIO.
3€pHO)

BwicT BiTaMiHIB y 3epHi micis

2 20 23 5,03 1,21 1,58 7,05 | 0OpoOsIeHHS MiABUIMBCS Y 2 pasy,
MTOPIBHSAHO 3 TOYATKOBOKO KIJTBKiCTIO
Bwicr BiTaminiB y 3epHi micist [ TO

3 25 25 5,75 1,87 2,00 12,03 | migBuIIMBCA y 2,5 pa3u MOPiBHIHO
3 IMOYATKOBOIO KUIBKICTIO.
Bwicr BiTaminiB y 3epHi micist [ TO

4 28 30 5,60 1,64 1,86 11,30 |migBumuBes y 2-3 pas3u MOPiBHAHO
3 [MOYATKOBOIO KIIBKICTIO.

5 30 35 4,63 1,0 141 | 1085 |lIeperpis sepua, sumxenns BuicTy
BiTaMiHiB
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Tabmums 3

Mikpo06ioJioriyHi NOKa3HMKHU IUIACTIBLIB HA OCHOBI 3epHA TPUTHKAJIE

Mikpo6ioJoriuyHi noka3HUKH
3pasok MA®AHM, KYO/r, | IlaicasBi rpuon, | IlatorenHi mikpoopranizmu,
He Oijble KYO/r, He 6iibmie | y T.4. caJbMOHEJHU B 25 T
3epHOBi KpynH, HOpMAaTHBHE 3HAUYCHHS 5-10° 50 He nomyckarorscst
3epHOBI TUTACTIBIT MICHIS CYITIHHS 1-102 He BusiBneHo He BusBneHo
2615 i};(;zlhl:naanul mict soepiranns 3-10% He BusiBneno He BusiBneno

TpUTHKaJNe: BMICT Oinky ckmamae 11,5%, xupy —
2,7%, xkpoxmamo — 52,5%, kmitkoBuHU — 2,6 %.
JlaHi 3epHOBI TIACTIBIN € TIPOAYKTOM O30POBYOTO
Xap4dyBaHHS, HKEPEIOM OiTKY, Xap4OBHX BOJIOKOH,
BiTaMiHiB.

Hamu mocmimkeHO MOKa3HUKH MiKpOOioIoTigIHOT
CTIHKOCTI IUIACTIBIB 3 TPUTHUKAJE, ITiIATOTOBICHUX
3a po3pobIeHUM criocoOoM. [l BH3HAUYEHHS BHKO-
PHUCTOBYBaJIM CBIXKi BHCYIIICHI 3€PHOBI IJIACTIBIII, Ti,
110 30epirayiices MPOTATOM 6 MicsIIiB, Tabd. 3.

VY pe3synbTari MpoBENEHUX AOCIiIKEHh BCTAHOB-
JICHO, IO MIiKpOOiojIoTigHa 00CEMIHEHICTh TIIACTiB-
I[iB, BUIOTOBJIEHHX Ha OCHOBI 010JIOIIYHO aKTHBO-
BaHOTO 3epHA TPUTHKAIIC HE TICPEBUIYE MOKAZHUKH
JIOMyCTUMUX  3HaueHb. 30epiraHHs  MPOTITOM

6 MicCAIIiB CYyTTEBO HE TOTIpIIye SKOCTi, TaKi 3epHOBI
MIPOAYKTH € Oe3MeYHUMH 3 TOYKH 30py MiKpoOioJo-
TIYHOT YUCTOTH.

BucnoBku. OTprMaHi pe3yasTaTH MalOTh IMpakK-
THYHY 3HAYUMICTh, OCKUIBKA TIOKa3yIOTh IIiJBH-
ImeHHs O10JIOTiYHO IHHOCTI 3€pHAa TPHUTHKAJE
y TIpoIieci TPUBAJIOTO TiAPOTEPMIYHOTO 0OpOOIEeHHS
3 BuKopucTanusaM [Y-onpominenns. [InactiBimi oTpu-
MaHI Ha OCHOBI 3¢pHa TPHUTHKAJE, ITiATOTOBICHOTO
3a3Ha4E€HUM CII0COOOM, € IPOLYKTOM O03710pOBYOIO
npu3HadeHHs. bionoriuHO aKTHBOBaHE 3€PHO TPUTH-
KaJie € IIHHOI0 CHPOBHHOIO JJIsl BUPOOHUIITBA iHHO-
BallifHUX Xap4OBHX MPOAYKTIB (PYHKIIOHAIEHOTO,
03/I0POBYOTO Ta JIIKYBAIBHO-TIPO(ITAKTUIHOTO TPH-
3HAYCHHS.
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S. Bazhay-Zhezherun, PhD, Associated Professor, L. Bereza-Kindzerska PhD, Associated Professor,; A. Bashta,
PhD, Associated Professor, (National University of Food Technologies). Development of the method of obtaining
flakes OE health purpose on the basis of triticale grain.

Abstract. We have developed and scientifically grounded the method of obtaining flakes of increased biological
value from triticale grain. The technological process includes stages: preparation of grain for processing,
hydrothermal treatment of prepared raw materials under low temperature conditions in three cycles, each of which
includes intensive moisture and prolonged distraction, which contributes to the biological activation of grain,
flattening, drying of flakes, screening, packing. After the first intensive moistening of the grain, it is provided for
its treatment with infrared irradiation with constant mixing, the thickness of the grain layer is 20...25 cm. At the
same time, the capacity of infrared lamps is 230...260 W/m’, the distance from the grain placement plane to the
lamp is 25...30 cm, the duration of the process is 58-60 s. It has been experimentally established that IR irradiation
pre-soaked within 2...4 hours of grain, stimulates physiological parameters, in particular energy and germination
ability, further intensifies the processes of vitamins synthesis in grain. It is noted that in the process of this complex
treatment, the amount of vitamin C increases 2...3 times, tocopherols — 3...4 times, compared with the initial content
of triticale grain, significantly increases the content of B vitamins, in particular, thiamine and riboflavin.

It has been established that grain irradiation for longer than 60 seconds is undesirable due to excessive grain
overheating, which negatively affects the biological activation process. The influence of biological activation, which
is combined with IR irradiation, on the change in the content of vitamins and basic energy compounds of grain is
investigated. The indicators of microbiological stability of flakes based on triticale grain prepared according to the
developed method are investigated. It has been established that microbiological contamination does not exceed the
acceptable values and during 6 months of storage such grain products are safe in terms of microbiological purity.

Key words: method of preparation, triticale grain, nutritional value, flakes, health products.
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H.T'. BOCEIBKA, crapmmuii Bukiana4
(Yepkacbkuii HallioHaTbHUN YHIBepcUTET iMeHi bornana XMensHUIBKOTO)

T. B. BPOBEHKO, kanaujar TeXHiYHUX HayK, JOICHT;

B. B. HEPEIIEJINIIS, maricTpaHTKa
(KuiBcbkuii HalliOHAIBHUHN YHIBEPCUTET KYJIbTYpPH 1 MHUCTELTB)

Anomauia. Y cmammi o0TpyHMOBAHO OOYINbHICb BUBUEHHS €6PONELICbKO20 00CBIOY SUPIUEHHS CYYACHUX 3d-
80anb 300p06020 xapuysanus. Ilpoananizoearno cmpamezii 300p08020 Xapuy8auHs 8 €8ponencvkux Kpainax: in-
asandii, Llsetiyapii, Icnanii, Himeuwunu. Busnaueno, wo Kodjicna 3 kpain mae npunyunu ma ocobausuti 0oceio. I pa-
Giuny gopmy obpano ons demoHcmpayii pekomeHOayii wooo 300pP08020 Xapuye8anHs ONs YCIX 8EPCME HACELEHHSL.
Monimopuneom xapyyeanns nacenenns Kpain €8ponu guUoKpemieHo munosi 0 €6PONelcbKUX Kpain iHougioyanvHi
0coonusoCcmi, Wo 8 C80I0 Yepey chopmysano ocobausi nipamiou xapuyeauns. Hadano 6a306i enemenmu mpupis-
Hegol xapuosoi nipamiou BOO3 ma 3acmoco8ano pekomeHOayii w000 3HUINCEHHS. CNONCUBAHHS JHCUPIB, BLILHUX
YyKpie, wo micmamoscs 6 payionax xapuyeauis. Ilpoananizosano 00cgio €8ponelcbLKux pecmopamie, ki no3uyi-
OHYIOmMb cebe 8 cecmenni 300p08020 XAPYYB8AHHS 3d PO3POOIEHUMU 3A2ANbHUMU MA CReYIATbHUMU KpUMepiamu.
Bcmanoeneno, wo nio 300pogum Xapuy8aHHAM €8PONENCLKUMU 3aKAA0AMU 30eDibUi020 PO3YMIEMbCA 6ecemapi-

AHCmMe0, 6ecanHcmeo.

Knrwouoei cnoea: 30opose xapuysaniisi, nipamiou 300p08020 Xapuy8anHsl, 30a1aHCOBAHICHb.

I[MocTanoBKa Npo6JjeMH B 3arajJbHOMY BUIJISII.
30inbIeHHsT BUPOOHHMLTBA OOPOOJICHUX XapyOBUX
MPONYKTiB, MBUAKA ypOaHi3awis Ta 3MiHa CIIOCOOY
KHUTTS TIPU3BENM 10 3MiHH XapuoBHX MOJIC/ICH.
Hapa31 3pOCTI0 CHOKWUBaHHS MPOAYKTIB 3 BHCOKHM
BMICTOM €Heprii, JXKUpiB, BUIBHUX ILYKpiB i coii/
HaTpito, i 3HU3WIOCH CIIOKMBAHHS (PYKTIB, OBOYIB
Ta HIIMX XapUYOBHX BOJIOKOH.

Benukuii moTeHIian MiCTATh €BPOIEHCHKI PEeKo-
MeEH/IaIlii 010 Xap4yBaHHs, BOHH MalOTh CBOIO 1CTO-
pito Ta Tpaauuii. IX BUBUEHHS, aHAJII3 MOKE CIPUATH
BUPIIICHHIO 3aBJaHb, TIOB’SI3aHUX 3 BIPOBAKEHHIM
30aJ1aHCOBaHOTO XapuyBaHHS.

Binomo, 1110 XapuoBa mipamizia € J0BiTHUKOM JIJIst
30aJaHCOBAHOI JI€TH, alie 11 peKoMeHnaIlii Biapiz-
HSIIOTBCA Bi KpaiHu 110 Kpainu. Jlo CHIIBHUX CTOpiH
mipaMiii MOXXKHA BiJHECTH ii 3po3yMiny Bi3yalbHY
Mpe3eHTalliio0, siKa 3a0e3redye TapHUid OS] PEKO-
MEHJIAIiH 1010 XapuyBaHHs Ta JI0TIOMarae rnepeaaru
0a30Bi 3HaHHS TIPO xapuyBaHHs. OCHOBHA CJIA0KICTh
MmipaMiii TOJIATa€ B TOMY, IIO Ba)KKO 3aCTOCYBAaTH
pexoMeHpalii 0e3rnocepenHb0 A0 TOBCIKACHHOTO
KHUTTS, TOMY IO BOHH JyXE MPOCTi Ta 3aralbHi.
Jesiki mpoOieMu, OB’ si3aHi 3 BiJICYTHICTIO JTOJIATKO-
BO1 iH(opMallii uu AeTaneil moa0 KiIbKOCTI, TaKOXK
MiAJTATKCS KPUTHL Y (PaXOBOMY CEPEIOBHILI.

VY 3B’s3Ky 3 1M, Ba)KJIMBUM 3aBIAHHAM € aHANI3
CTparerii xapayBaHHS Pi3HHUX KpaiH i, TAKUM YHHOM,
CIPUSIHHS 3I0POBOMY XapuyyBaHHIO O€3MEeYHUMH
nponykramu. [lopiBHsIBHA OIiHKa 3aKiafiB pec-
TOPaHHOTO TOCHOAApPCTBA, WIOAO TO3UI[IOHYBaHHS
3I0pOBOTO  XapuyBaHHS B €BPOIECHCBKUX Kpai-
Hax Ta OCOOJMBOCTI MOOYJAOBU MipaMija 3J0pOBOTO

XapuyBaHHs JacTh 3MOTY PO3MIMPUTH iH(OpMalio
Ui (axiBLiB Ta po3poOUTH pexoMeHAalii ams 30a-
JIAHCOBAHOTO Xap4yBaHHS HACEJICHHS.

AHaNi3 ocTaHHIX Jd0caigkeHb i myOmikamiii.
3a3HaueHHM HAyKOBHM JOCITIDKEHHSIM IPUCBS-
4yeHi pobotu Oararbox BueHux: Ilepeciunoro M.I,
Kapmenko I1.0. [8], I'ymiy M.II. [6], Xomuu I'II.,
Kamninoi T.B., HumOanmictu H.B. [9], bankos-
cekoi H.B. [5], Ilepenepiii B., I'puroposa O. Ta iHmmx.

®opmyBaHHd mineii crarri. Mertow crarTi
€ aHaJIi3 Ta OL[iHKa CTpaTeTiii 310pOBOT0O XapuyBaHHS,
ocobnMBOCTE TOOYHOBM MipaMil] €BPONEHCHKUX
KpaiH, 3aKiaZiB PECTOPAHHOTO TOCHOAAPCTBA, SIKi
MO3HLIOHYIOTH cebe SIK 3aKiagu 3J0POBOTO Xap4y-
BaHHA.

Bukaax ocHOBHOro Marepiajy I0CTiX:KeHHS.
O0’exT mocnimxeHHs: — popMyBaHHS cTpareriii xap-
yyBaHHs KpaiH €Bpomu. Ilpeamer mocmimkeHHA —
nipamian xapuyBaHHsI, 3aKJIaJ1 XapuyBaHHs. MeToau
JOCTIKeHHS: MOHITOPHUHT XapuyBaHHS, 0ajJaHCOBi
METO/H, aHaJli3 32 KPUTEPISIMH.

VY muctromani 2014 poxy BOO3 opranizyBana,
crineHO 3 [Ipo1oBONBI0I0 T CITLCHKOTOCIIOAAPCHKOIO
opranizaniero OOH (FAO), dpyry MixkHaponHy KOH-
¢depennito 3 xapuyBanHs (ICN2). ICN2 mnpuitass
PI/IMCI)Ky JeKJIapamio mpo XapuyBaHHs Ta PaMKy
Iiit, sKi PCKOMEHIYIOTh Ha61p BapiaHTIB cTparerii
JUTSL IPOCYBaHHsI PI3HOMaHITHOTO Ta 3/0pOBOTO Xap-
yyBanHs [4]. [Ipuiiaato PamkoBy nporpamy niif, sxa
MICTHTB pEeKOMEH/IAI] 11010 MomMpeHHs iH(opMarii
NpO 3[0pPOBE XapuyBaHHs cepea ycixX BEpCTB Hace-
nenHs. OOpaHO JOCTYIHY 1 3po3ymity hopmy — rpa-
¢iuny. Tounuii cknaa pisHOMaHITHOI, 30a1aHCOBaHOT

12 © Bbocenpka H. I'., Bposenko T. B., Ilepenenuus B. B., 2022
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Ta 370pOBOI JieTu Oyne BIAPI3HITHCS 3aJICKHO Bij
mBelnapcepkoi. Po3misiHemMo ocobimBocTi  hopmy-
BaHHsI CTpAaTETiil 310pPOBOr0 XapuyBaHHS MPOBIAHUX
€BPOIEHUCHKUX KpaiH [7, ¢. 26-27].

Y @incoxii nipamini [3] xapuyBaHHS 0a30BuUi
miap MICTHTh TPOAYKTH POCIUHHOTO MTOXOIKEHHS.
Oco6amBo migKpeciaeHa HeoOXiAHICTh BUKOPHCTAHHS
MaKCHMaJbHOI KITBKOCTI Pi3HOMAaHITHUX (PYKTIB,
OBOUIB Ta 3pHOBHX MPOAYKTIB (puc. 1).

Puc. 1. Ilipamina 3nopoBoro xapuyBanus @innsaHuii
Lorcepeno [3].

Hactynuuit map — e ropixud Ta MOJIOYHI MPO-
IyKTH, a Haja Humu 1ap pubu. Conomolii, COJIOHI
CHEKH Ta aJIKOr0Jib CTOSTh Ha BEPIIUHI MipaMiIu.

Oco0nuBicTh wselyapcvkoi mipaMign [2] moss-
ra€ B TOMy, 110 (pyKTH Ta OBOYI PO3MillleHI B Hii
[IapoOM HWKYE Big KpyIl 1 37makoBuX. CHUIbHHUE mIap
dhopMyroTh MOJIOYHI Ta M’sICHI IpoxyKTH. {7151 coio-
JIOLIIB CTBOPCHHUM OKPEMHM Iap, M0 3HAXOAUTHCS
HaJ KUpaMHU 1 MacjiaMu. Y 3I0pOBOMY XapuyyBaHHI
HmIBeHIapIiB Mae wmicie cym. Bei mi ocoOauBocTi
(hopMyIOTh pAIlioH, SKUHA PEKOMEHAYIOTH XUTEIISIM
[Betinapii, MeHII KaJOPiHHMIA, 3 BEIUKHM BMICTOM
KJIITKOBUHU Ta 3€JICHUX OBOUIB (pHC. 2).

BaxnmuBe micrie mocimaroTh piTuHU B AaHiH mipa-
MiJli: BOAA, Tapsidi Ta TpaB’sHI Hamoi. Y BepxHiH
YaCTHHI 3HAXOMITHCS TPOMYKTH, SIKI MICTSITH Oararo
ykpy abo xupy [2].

potar gchlbes, alliant
plalsic e1 santé Ly

Pyramide slimentalie

et

Puc. 2. Ilipamina 3nopoBoro xapuyBanns IIBeiinapii
Locepeno [2].

3a ganumu llBeHapchbKOro TOBapUCTBA Xap4y-
BaHHs (SSN), mBeHIapchka XapuoBa Mmipamijia TaKoK
MOXKE CIY)KUTH KEPiBHHUITBOM JJIsl BereTapiaHChKOi
abo BeraHcbKoi AieTH. BaxxnuBo He BWIlyyaTtu mpo-
JOYKTH TBapHUHHOTO MOXO/PKEHHS 31 CIHCKY MPOAYK-
tiB. Ix BapTO 3aMIHMTH BIAMOBITHUMH aJbBTEPHA-
TUBaMHU, TaKUMHU sIK Tody, CEHTaH i COeBUI HOTYpT.
BaxxmBo Takox 3a3Ha4YMTH, 1110 IEPEBasKHO ab0 TOB-
HICTIO POCIIMHHA JIi€Ta HE 3aBKIH TIOKPUBAE MOTPEOH
B XapuyBaHHI, [0 MOXE TMPHU3BECTH A0 Ae(ilUTY
Bitaminy B12, 3ami3za Ta Kanbifo.

Ha Biaminy Bing mBeinapcbkoi xapuoBoi mipa-
Miau, xap4oBa nipamioa BOO3 (puc. 3.) mae nuiie
TPH PiBHI Ta YOTHPH IPyNu NpOAYKTiB. PiBHI Komy-
I0ThCSI KOJIbOPaMH CBITIIOQOpa: 3eJCHUH — BKWBai
0e3 00MeXKEeHb; JKOBTUH — CIIOXKMBal 00auwIMBO; Yep-
BOHUH — MIOMIPKY!{ Y1 BapTO BXKUBATH.

Puc. 3. [lipamina 31opoBoro xapuyBanusi BOO3
IDicepeno [4].

bazoBwii piBeHb — 0BOUi, PPYKTH Ta MPOLYKTH, 1110
MICTATh ByINIeBoAW. HacTymHUIl piBeHb CKIAnaloTh
MOJIOUHI MPOAYKTH Ta OiNKH. 3eNeHUH map mipamiaun
LTFOCTPY€E PI3HOMAHITHICTh POCIUHHUX TNPOAYKTIB,
HEOOX1THUX Uil 3I0POBOTO XapuyBaHHs. PocinHHa
>ka MOBMHHA OYTH Pi3HOI0, OCKUIBKH KOJEH 3 MPO-
IYKTiB HE MOXKe 3a0€31eUnTH OpraHi3M BciM HeoOXi -
HuM. Hampuknan, kapromis 3abe3neuye itaminom C,
ane He 3abesreuye 3ai30M, a 3€pHOBI MPOAYKTH —
HaBmaku. BOO3 pekomMeHye MIOJACHHO BXKUBAaTH HE
Mmenie 400 r© oBOYIB (JIOMATKOBO JIO KapTOILIi) Ta
¢pyxkriB. 3a pexomenpanismu BOO3 y 3m0poBoMy
pauioHi XapyyBaHHS KiTBKICTh JKHPIB HE TOBHHHA
nepeBuiryBati 30% 1000BOT KaJIOPIHHOCTI, B TOMY
YUCIIi CKJIa/I0Ba HacHueHuX xupiB — 10%, noniHeHa-
cnuenux — 7%, a MoHoHeHacnueHux — 13 %, a cmo-
JKUBaHHS TPaHC-KHUPiB — MeHIe 1 % 3aranbHOro cro-
JKuBaHHS eHeprii. OOMeKeHHs CIIOKUBaHHS BIJIbHUX
IyKpiB 10 MeHI Hik 10% 3aralbHOTO CIIOKUBAHHS
EHEepTii € YaCTUHOIO 30POBOT JIIETH.

B icnancekiti xapyoBiii mipamimi [2] Takox
€ OKpeMa CeKIlisl BOAM — DIEYMK 1 4 CKISHKHU, Le
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BKa3iBKa Ha MiHIMalbHY KUIBKICTh BOJH, SIKY MOXKHa
30inpuryBatn mpu HeoOximHocti. g mipamina, mo
CYTI, BIAIMIOBIAa€ CEPEI3EMHOMOPCHKIi nieTi. Y mipa-
MiJli BKa3aHO Ha HEOOXIAHICTh (PI3UYHOT aKTUBHOCTI.
Oco011MBO HArojOUICHO HA Ba)KIMBOCTI BXKMBAHHS
OJIUBKOBOI OJIii, sIKa pO3TallloBaHa B OIHOMY IIapi
3 oBouamH i ppykramu (puc. 4.).

For areastin da b Adrarsaren Labetises [SEhe il

Puc. 4. [lipamina 3qopoBoro xapuyBanus Icnanii
IDrcepeno [2].

Himeyvka mnipamiga [3] o0coOmuMBO BUPI3HS-
€TBCS KPEaTHBHICTIO cepel] 1HIIMX, ajpKe 3poliieHa
B 3D-dopmari. Xapyosa mipamiga DGE (Die Deutsche
Gesellschaft fiir Erndhrung) € TpuBuMipHOIO 1 Bpaxo-
BY€ SIKiCHI Ta KiibKicHi mapamerpu. CTOpoHH mipa-
MIJIU CKJIAJIAIOThCS 3 YOTUPHOX TPYIT IMPOLYKTIB: pOC-
JIMHHA DKa, TBapUHHA DKa, ONii Ta JKUPH Ta HAIOl.
KoxxHa cTopoHa mipamiau BigoOpaxae OKpeMy rpyiy
MPOAYKTIB, 3J1iBa Bijl KOXKHOI 3 YOTHUPHOX CTOPIH PO3-
TaIIOBaHA IIKaja, 32 JOIOMOTOI0 KOJBbOPOBOI iHIH-
Kallii BKa3ye Ha XapuoBy IIHHICTh 300paKeHUX IMpo-
IOYKTiB (pHc. 5).

Die dreidimensionale Lebensmittelpyramide der DGE

Puc. 5. 3D nipamMiga 310poBoro xapuyBaHHs
Himeuunnun

Lorcepeno [3].
B ocHOBI mipaminn 3HaAXOAUTHCA KOJO, B SIKOMY

[OKa3aHi PEKOMEHI0BaHI TPOTOpIii KOXHOI Xap-
YOBOI TPYMH, 3 BONOIO B IEHTPi. AHami3 cTpaTerii

14

3/0pOBOTO XapdyBaHHsI Himeyunnn, siky onpuiron-
HUJIa HIMELbKa CIUILHOTA 3/0pOBOTO  XapuyBaHH
(DGE) y 2000 pori, aKTyaibHa 1 ChOTOJTHI

3a maamvu DGE, opranismy mopHs MOOTPiOHO
PO3MAITTS MPOAYKTIB Xap4yBaHHS, MI00 3aJIMIIATHCS
30pOBUM, TOOTO SIKOMOTa OibLIIE POCIMHHHUX IPO-
IYKTIB, 30KpeMa KpyIl, 3epHOBUX MPOIYKTIB (0CO0-
JIMBO IIJILHO3EPHOBHX) 1 KapTOILTi. 3ePHO 1 KapTOILIS
€ JDKepeNoM BYIJIEBOAIB Y BUIVIALI KPOXMAIo, IO
€ BKJIMBUMH TNOCTa4albHUKAaMH €HEprii i opra-
H13My [3]. o monennoro pauloHy BKJTIOUEHO (ppyKTH,
OBOYI, cajaT, a TAKK MOJIOKO 1 MOJIOUHI TPOLYKTH.
Bonu Garari >KHTTEBO-BXXIMBUMH BiTAMiHAMH 1 MiHe-
panbHUMH pedoBHHAMU. DPyKTH, OBOYI Ta cajaT Mic-
TATH KJIITKOBUHY 1 BTOPUHHI POCIWHHI pedOBHHH, AKi
MO3UTHBHO TO3HAYAIOTHCA HAa METaboMmi3Mi 1 3M0poB’
TroarHA. MOJIOKO 1 MOJIOUHI MPOIYKTH 3a0€3MeuyIoTh
opraHiaM OUTKaMH, a TakoK MiHepanamu — (ocdo-
pOM, KaJIbI[IEM, BaKJIMBUM JJjisi OyNiBHUIITBA KiCTOK
[6, c. 131]. TBapuHHI NMPOAYKTH — M’SICO, KOBOACH,
puba i s, a Takok 000O0BI, HANIPUKIIAM, KBACOJI,
ropox, codeBuils, 3riqHo DGE, MoxyTh JHOMOBHUTH
MeHro. [IpoTe citig 00epeKHO BKHUBATH M SICO Ta KOB-
Oacu. HeoOXimHUMU IJ1s1 OPTaHi3My € KUPH, SIKi Mic-
TATBCS Y )KHUPHIH MOPCHKiid puoi (JJ0cOCh, Makpes abo
ocenenellb), oJii, ropixax. JIONMOBHIOIOTECS PEKOMEH-
Jamii oo 3moposoro xapuyanHs DGE Bka3iBkoro
PETYISIPHO 1 B IOCTATHIN KUTBKOCTI MUTH Boxy [2].

Po3poOka kputepiiB, 1110, HA HAIIy JIYMKY, IOB-
HOIO MIpOIO 0XapaKTepU3yI0Th TPEH/I 3J0POBOTO Xap-
YyBaHHS, HAJIA€ MOXJIMBICTh TIPOAHANI3YyBaTH BiOMi
€BPOIICHCHKI PECTOpaHH, SKi IMO3UIIOHYIOTh cede
B CETMEHTI “370poBoro xapuyBaHHs . Bci 3aranbhi
KpHUTepii MOJiNeHO Ha JBi Tpynd. Y Mepiry Tpymy
BXOJISITh: JIOKAIIisl, CJIOTaH, 3B 30K HAa3BH Ta KOHIIEII-
uii. Jlpyra rpyma: MeH10, METOIu OOCITyrOBYBaHHS
CTIIOKMBAYiB, CEPEaHIl YeK.

PosrnsHeMo psi cydacHHX NPakTHK MIONO IiJ-
TPUMaHHS 370POBOTO XapuyBaHHS B 3aKJIaIaX Xapyy-
BaHHs, 30kpema “Flax&Kale Tallers” (M. bapcenona,
Icmanis), “Gértnerei” (M. Lropix, IllBeiinapis) ta
“Edelgriin” (M. KenbH, HiMeuunna) 3a 3aranbHUMH
KPHUTEPISIMHU, a TAKOXK 32 CIEIialbHUMU KPUTEPIsIMH
(tabn.1, 2) mento pecropaniB ‘“Flax&Kale Tallers”,
“Gértnerei” 1 “Edelgriin”.

Pecropann “Flax&Kale Tallers” Ta “Gértnerei”
3HAXOIAThCSA B IEHTpI Mmicta, a “Edelgriin® Oinbin
BiJilaJieHu#t Bix 1ieHTpyY. Ha3Ba, ciioran Ta KOHIIEIITis
ycix mpexacraBneHnx 3Pl mepeOyBaroTh y TicHOMY
3B’ A3KY.

Mento “Gértnerei” — MEHIO 3 HaHOLIBIIOO KiJlb-
KICTIO MO3HUIIIH. Y BCIX pecTopaHax rocTei 00ciyro-
BYIOTh oirianti. CepelHs cyMa 4eKy KOJNUBAETHCS
y Mexax 17...24 eBpo. SIk mokazaB aHaii3 HayKo-
BUX JpKepen y €Bporni mpakTrka JIePAKABHOTO BTPY-
YaHHS B C(bepy 3/0pOBOTO Xap4yBAHHS ICHY€E 3 KiHIIA
90-x pokiB. Tak, B Iramii kinbka pokiB TOMY Jisuia
nporpaMa no ceprudikaii sIKOCTi CTpaB B MiCIIEBUX
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Tabmanmg 1

IlopiBHsAHHA €BpoONElicHLKUX PeCTOPAaHIB 32 3araJbHUMHU KPUTEPisIMH

“Flax&Kale Tallers”

“Giirtnerei” |

“Edelgriin”

Micuepo3ramyBaHHs (JT0Kawist)

Icmanis, M. bapcenoHa,

Carrer dels Tallers 74b. 3HaxonuThcs
Y 2-0X XBHJIMHAX XOIBOH BiJ
LeHTpanbHoi Byl bapcenonu, 6ims
BapcenoHChKOro YHIBEPCHTETY.

lseiinapis, m. Ltopix,

Byl Stockerstrasse 55. 3HaxoOuTHCS
B 12 xBUIMHAX 1371 HA TpamBai Bif
LenTpanxpHOTO 3aIi3HUYHOTO BOK3AITy
Mmicra, Ha y30epexoki L{ropixcpkoro
o3epa. KOHTHHTEHT — )KUTEi MicTa,
TYpPHUCTH.

Himeuyunna, M. KenbH,

Byi. Venloer Strafle, 233.
3HaxoouTeCd B 16 XBHINHAX 301
Biz LleHTpanpHOTO 3aITi3HUYIHOTO
BOK3aJTy MicTa; OISl BEJTMKOTO TTapKy,
BIJITAJICHOTO BiJ] ICHTPY MICTa.

Ciaoran

Eat better — Be happier
(Ixx kpamte — Oynp miacnuBimMM).

Feinstes, natiirlich
(Bumykase, HaTypajbHe).

Clean Eating
(3mopoBe xapuyBaHHS).

3B’S30K HA3BH Ta KOHIENMIIii

HazBa pecropaHy iTl0CTpy€e OCHOBHHA
3a{yM BJIACHHKIB PECTOPAHY.
Heoorism “flexitarian” o3Hauae
“HecyBope BererapiancTBo”. 80% mpo-
MTO3MIIi{ — POCIIHHHI, a pemTa

20% — cTpaBH, SIKi MICTATb KHPHY
pudy. “Flax&Kale” BimHOCHTBCS 3
€HTY31a3MOM JI0 TOTO, 1100 HAaroayBaTu
CBOIX TocTel Kparile, o0 BOHU
MOTITU OyTH IIACTHUBIIIAMHY 1 )KHUTH B
ONTHMAaJIBHOMY 3JI0pOB’1 IOBIIE.

Hazspa Ta koHIIeNIist pecTopany
nepeOyBalTh Y TICHOMY 3B’SI3KY.

Cap 3aBXIM aCOLIIOETHCS 13

CBIXKHMMU, NOAMINBO BUPOIICHHUMU
npoxykTaMu. 3po0lIeHO CTaBKY Ha
3JI0pOBE Xap4yBaHHS: 310POBE CMAKY€E
Halikpaie. 3I0pOBUM € Te, L0 BUPOCIIO
Hopyd, CBXK0310paHe i peTenbHO
npuroToBane. BijbHI Bi IITY4YHUX
J00aBOK Ta O110T0 IYKpY, 3 AKICHUX
MIPUPONHIX IHTPEMTI€HTIB.

B ocnosi xonnenmii “Edelgriin”
JISKUTH “310pOBa KyXHs, SKa
MOK€ IIPHHOCUTH 33/10BOJICHHS
1 IpH IIbOMY HE MTOCTYIAEThCS
IHIIMM KyXHSIM. 3eJIeHUH —
CHpaBi, OIarOpPOIHUH KOIip,
BiH € KOJTLOPOM JXUTTS. 3aKias
BUKOPUCTOBYE MPHUPOJIHY, CBIXKY
1 SIKICHY 1KY, yTPUMYETBCS BiJl
MiJICHIIOBAYiB CMaKy, O1J10T0
IyKpy, KOHCEPBAHTIB i OAPBHUKIB.

Licepeno: pospobneno agmopamu.

Tabmumsa 2
IlopiBHSIHHS €BpoNeliCLKUX pecTOPaHiB 3a 3araJJbHUMH KPUTEPisiMU
“Flax&Kale Tallers” | “Girtnerei” | “Edelgriin”
Menio

obmmpHe: mMpocTi cHigaHKH (3),

OinbIIicTh MO3MIIIH canmaTh (8); Teru

IpOKHi BUOip: cHigaHKH (7); cMy3i

cimeliHi aBokao ToctH (4),
cynep cHifaHku (6), 310poBi
60ynu (7), coNozKi CTpaBu Ta
6opourHsHi Bupodu (12).

60yiu (6); € MOXKJIMBICTH TIPUTOTYBATH
canar i3 0akaHHUX 5 IHIpeIieHTIB; CYIH
(2); 6yprepu (4); ponu (3), Oyrepopomu
(7); manu-6okcu (2), necept (3), Hanoi
(6e3ayIKoToNBHI).

(5); 3akycku (5); ocHoBHi cTpas# (7);
JlecepTH, MUPOTH, CHEKH (4); Harol
(rapsidi, XOJIO/IHI, QJIKOTOJIbHI Ta
0e3aJIKOTOJTBHI).

MeToau 00CcIyroByBaHHs CIOKMBAYiB

Odiniantamu

Cepenniii yek

17-18 €8po |

22-24 €8po |

18-23 €Bpo

Hoicepeno: pospobneno agmopamu.

3aKjadax, TaKk 3BaHWUN “bmakutHuil ceprudikar’.
[Torpeba B Hilf BUHHKIIA Yy 3B’SI3Ky 3 HEOOXIIHICTIO
3MIIIHUTH 30pOB’Sl HAaCEJEHHS MIIIXOM NpHIIe-
IUICHHA OUTBI 3M0pOBUX 3BHYOK Yy XapdyBaHHI.
Binrak itamiiiili HagaroTh MepeBary pecTopaHam,
BimMideHnMH “brakuTHEM cepTrdikatoM” i gacTimre
BXHUBAIOTh (DPYKTH, 3€JIE€HB 1 CBIXKY pHOYy.

JInst TOpIBHSAHHS €BPOINEHCHKUX 3aKIIaiB PecTo-
PaHHOTO TOCIIOAAPCTBA 30POBOTO XapyyBaHHS HAMH
BHOKPEMIIEHO HACTYIHI CIieliaibHi KpUTepii: Bere-
TapiaHCTBO; BEraHCTBO; CHPOIMiHHS; BUKOPUCTAHHS
LyKpY, MeAy, 3aMIHHHKIB I[YKpY; HaJlaHHS iHpopMa-
1ii PO BMICT TIIFOTEHY, JIAKTO3W Ta iHIIUX IMOIIApPE-
HUX QJIEpTeHiB; BUKOPHCTAHHS MICIEBHX HPOMYKTIB;
BHKOPUCTaHHS CE30HHUX MPOMYKTiB (Taod. 3).

AHaJti3 €BpONEeHChKUX PECTOPaHiB 30POBOTO Xap-
YyBaHHS 3a CIELiaJbHUMHU KPUTEPISIMU CBITUUTb, 1110
pectopan “Flax&Kale Tallers” mosutiionye cebe, sk
3aKJI1aJl pECTOPAHHOI'O TOCIIOAAPCTBA ISl HECYBOPUX
Bererapianmi. “Gértnerei” Mae y CBOEMY MEHIO 4YeT-
BEPTY YaCTHHY BEreTapiaHChKUX CTPaB, y TOM dac SIK
y “Edelgriin” Bci cTpaBu MoyaTkoBO BereTapiaHChKi,
a puly 4M M’sICO MOJKHA 3aMOBUTH A0NATKOBO. Llykop
BHUKOPHUCTOBY€ThCS nuie y “Gértnerei”, ane He Oinuid
KPUCTAIIIYHUA. Y MEHIO ICIIaHCHKOTO Ta IIBeHIap-
CHKOTO PECTOPaHiB HAJAETHCS OOMIMpHA iH(pOpMAITis
IOJI0 HAsIBHOCTI MOIIMpPEHuX anepreHis. Ilpu ckia-
JTAaHHI MEHI0 CE30HHICTh BpaxoByeThca y Bcix 3PI,
JIOKAJIbHICTh BAXKJIMBA JIMIIE sl MIBEHIAPCHKOTO Ta
HIMEIPKOTO PECTOpaHiB.
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Tabmums 3
IopiBHsIHHA €BpONEHCHLKUX PEeCTOPAHIB 310POBOT0 XapuyBaHHs 32 creliaJbHUMHU KpUTepisMu
“Flax&Kale Tallers” | “Giirtnerei” | “Edelgriin”
BererapiancTpo

[Mo3urionytoTh cebe Sk pecTopaH s
HECYBOpPHUX BEreTapiaHIliB (B MEHIO € CTPaBU
3 prOH, IO 3aMOBIISIOTHCS JOIATKOBO).

YacTka BereTapiaHCHKHUX CTPAaB
ckianae 23%.

BererapiaHcbki cTpaBu, MOJIOKO
POCITMHHOTO TIOXOMKEHHS
(e cTpaBu 3 pubu un M’sca)

BerancrBo

YV MeHIO HaJli9y€eThCsI KiJTbKa BETaHCHKUX
CTpasB.

Berancbki ctpaBu 6 mo3uitiii.

YacTka BEraHCHKUX CTPaB
csrae 50%.

Cupoininas

He nexuts B 0CHOBI KoHIIeMIi1. 4 cTpaBu:
cupi un 00poOIIeHI TP TeMIieparypi
He BuIe 48 °C.

He nexuTh B OCHOBI KOHIICTIIIT 3aKIIay

Bukopucranas mykpy, Meay, 3aMiHHHKIB IIyKpPY

He BuxopucroBytoTbcs

KIJIBKOCTI.

He BUKOPUCTOBYIOTH KpHCTAIIYHUI
Oinmii mykop. [Hmi Buam
BUKOPHCTOBYIOThCS Yy HE3HAUHIH

He BUKOpUCTOBYIOTH LIyKOp
Ta 3aMiHHUKH IyKpy. Oxpemi
CTpaBH MICTATH Me[l.

Hananns indopmanii oo BMicTy IIII0TeHY, JaAKTO3U Ta iHIIHUX NOMIMPEHUX ajlepreHiB

[Hdopmartis mpo HasBHICTH y CTpaBax
11 anepreHiB HaJaHa O KOKHIN CTpaBi B
OKpeMiil Tabmui B KiHII MEHIO.

Y MeHIO € MTO3HAYKH, [0 CBiTYaTh
PO BiICYTHICTH JTAKTO3H Ta
DJIIOTEHY Y CTpaBax.

YV MeHIo BiZI3Ha4YEHi CTpaBH,
SIK1 HE MICTATH TIIIOTCHY.

BukopucTaHHs JIOKAJIbLHUX NPOIYKTIB

Oco0nmBOTo aKIEHTY HE HaIa€ThCs.

YacTka MicLeBHX MTPOAYKTIB — 95 %

AKIICHTY€TbCS yBara
Ha JIOKJIbHUX ITPOJYKTaXx.

BukopucTaHHs ce30HHHX NPOAYKTIB

Ce30HHICTh — O/IMH 13 HAWTOJIOBHIIINX KPUTEPIiB, 1110 BIUIMBA€ HA ACOPTUMEHTHY IOJITHUKY 3aKJIaMiB

Licepeno: pospodneno agmopamu.

Hamu BcTanoBiieHO, 110 MiA 3M0POBUM XapuyBaH-
HSIM €BPOTICMCHKUMH 3aKJIaJaMU 37e01IbIIOr0 Po3y-
MI€ThCS BEreTapiaHCTBO, BETaHCTBO, 110 € BiIMOBOIO
BiJl MEBHHUX NPOIYKTIB XapuyBaHHs. 30ajaHCOBaHe
XapuyBaHHS MICTHTh IEPEBaXHO €JIEMEHTH NepIInX
YOTHPHOX IIAPIB MipaMiaH.

BucnoBku i3 3a3HauyeHux npodgem i mnep-
CHEKTHBH TNMOJAJBIINX JOCHIIKEHb y MOTAHOMY
Hanpsimi. “TmobanpHa ctpareris  BOO3  mono
nietH, Gi3UYHOT aKTUBHOCTI Ta 37I0pOB’s” OyJia MpH-
riHsaTa B 2004 porii AcamOieer0 OXOpPOHU 37I0POB’S.
Crparerisi 3akjvKalia BXHTH 3aXOJiB Ha I100aJb-
HOMY, DPETiOHaJFHOMY Ta MiCUEBOMY PIBHSAX JUIS
MIATPUMKH 30POBOTO XapdyBaHHA Ta (i3U4HOL
aKTHBHOCTI. PaIrlioH xap4yBaHHSI HaceJCHHS 3MiHIO-
€ThCd 3 4acoM ITij] BIUIMBOM OararbOx CoOLiajJbHUX
Ta GKOHOMIYHHMX (DakTOpiB i depe3 IXHIO CKIaaHY

B3a€EMOJIiI0, IO CIIYTYye (GOPMYBaHHIO MOZEICH Xap-
YyBaHHs. MOHITOPHHT XapuyBaHHs HACEJIEHHS KpaiH
€BpOIM BUOKPEMHUB THITOBI [T €BPOIIEHCHKHUX KpaiH
CTparerii 3J0pOBOTO XapuyBaHHS, a TaKOX I1HIUBI-
JyaldbHI 0COOJMMBOCTI, II0 B CBOI 4epry copmye
0co0iHBI mipaminu xapuyBaHHA. Po3poOieHo pexo-
MEH/IaIlii MO0 3HWKCHHS CIIOKUBAHHS JKUPIB, BiJIb-
HUX IYKpIB, 1[0 MICTATHCS B TPUPIBHEBiH XapydoBii
nipamigi BOO3. locnimkeHHAME TOBEIEHO, IO 3/10-
pOBe XapuyyBaHHSI €BPONEHCHKOTO HACENICHHS BKITIO-
Yae Taki KOMIIOHEHTH: GPYKTH, 0BO4i, 0000BI, FOpixu
Ta MUTICHI 37TaKH.

[IpoananizoBaHi 3akiajy PECTOPAHHOIO TOCIO-
JapCTBa BH3HAYAIOTH IEPCIEKTUBHI HANPSAMHU LIONIO
(GopMyBaHHSI 3IOpOBOTO TPOJOBOJBIOTO CEPEIo-
BUIIIA, IO CIIPHUSE Pi3HOMAaHITHOMY, 30aJ1aHCOBaHOMY
Ta 37I0pOBOMY XapuyBaHHIO HACEIICHHS.

CIIUCOK BUKOPUCTAHMUX JXEPEJ
1. Brunner L. Is the food pyramid still fit for purpose? URL: https://www.helsana.ch/en/nutrition/balanced-nutrition/

foodpyramid.html
2. Dreidimensionale = DGE-Lebensmittelpyramide.
ernachrung/lebensmittelpyramide/

URL:

https://www.dge.de/ernachrungspraxis/vollwertige-

3. Frobose 1. Gesunde Erndhrung — Was heifit das im Klartext? Stiftung Gesundheitswissen. 2019. URL: https://
www.stiftung-gesundheitswissen.de/gesundes-leben/ernachrunglebensweise/gesunde-ernachrung-was-heisst-das-im-

klartext

4. Healthy diet. URL: https://www.who.int/news-room/fact-sheets /detail/healthy-diet
5. bankoBcrka H. B. Iirieniuna ominka cTany (akTHIHOTO XapuyBaHHs JOPOCIIOTO HACEIEHHS YKpaiHU Ta HAyKOBE
OOIpyHTYBaHHS NUISAXIB HOro omrtuMizaiiii : aBroped. auc. ... kaua. men. Hayk : 14.02.01. Kuis, 2008. 24 c.
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C. 26-29.
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Arts). Healthy eating practices: The European experience.

Abstract. The article substantiates the expediency of studying European experience in solving modern problems
of healthy nutrition. Healthy nutrition strategies in European countries: Finland, Switzerland, Spain, Germany were
analyzed. It was determined that each of the countries has principles and special experience. The graphic form was
chosen to demonstrate healthy eating recommendations for all segments of the population. Nutrition monitoring
of the population of European countries identified individual characteristics typical for European countries, which
in turn formed special food pyramids. The basic elements of the WHO three-level food pyramid are provided and
recommendations for reducing the consumption of fats and free sugars in the diet are applied. The experience of
European restaurants, which position themselves in the segment of healthy food according to the developed general
and special criteria, is analyzed. It has been established that vegetarianism and veganism are mostly understood by
European institutions as healthy food.

Key words: healthy food, pyramids of healthy food, balance.
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HEPCIIEKTUBHI HAITPAMU BUKOPUCTAHHSA
Y PECTOPAHHOMY I'OCIIOJAPCTBI HOBUX 3AMOPOXEHHUX
PAPIHIEBUX HAIIIBOABPUKATIB

H. I. T'TPEHKO, kananat TeXHIYHAX HayK;

. II. KPAMAPEHKO, xanauaat TeXHIYHAX HAyK, TOICHT
(JIyrancekuit HamoHanepHUH yHiBepcuTeT iMeHi Tapaca llleBuenka)

Anomauin. Cymmesum (haxmopom, wjo niueac Ha dcummsi i 300pog st ioouHu € ii xapuysarntst. bacamoma 0ocii-
OJHCEHHAMU BCIAHOBNEHO, U0 BOHO NOBUHHO OYMU Pe2VIIAPHUM | 30ANAHCOBAHUM BIONOBIOHO 00 NOMPED KOJICHOI OKpeMol
JIOOUHU. Ale 05l CYYacHOT IIOOUHU 3 HACUYEHUM MEMNOM JICUMMS AKMYATbHUM CIAE e i WEUOKICMb i CKAAOHICb
NPU2OMy8anHs Cmpas 8 NOBCAKOEHHOMY XapuyearHi. Tomy npobiema suxopucmants Haniehabpuramie y pecmopaHHomy
20Cn00apCmei 3aNMUUAEMbCsl aKmyanbHolo. Bukopucmanns nanieghabpuxamis mae 3naunuti HeOONIK, d came — 36)IHCeHHs
acopmumenmy cmpas ma Kyninaprux eupooie. Tomy akmyanbHo0 npodiemoio HOCMAe CMeoPeHHs HaniehadPUKamis, sKi
MODICHA BUKOPUCTNAMU OIS NPUSOMYBAHHS UIUPOKO20 ACOPMUMEHINY CIPA8 i KYIIHAPHUX 8UpODI8.

Memoto pobomu € HAYKOBO-NpaKmMuuHe OOTPYHIMYBAHHS NEPCHEKMUBHUX HANPAMIG UKOPUCMAHHS ) PECIOPAHHOMY
20CN00apcmel HOBUX 3aMOpOdceHUX (aputesux Haniegabpuxamie (PH) npu cmseopenti HO80I KyIiHapHOT NPpoOyKyii.

Busnauerno ocnosni nanpsmxu guxopucmanns @H ons eupobnuymea npooykyii nionpuemcms pecmopanioo
eocnooapcmea. Pospobneno oxpemi mexnonozii cmpag i Kyninapuux upobie 3 gukopucmaunim H®. Ocobrugicmro
NpUOMy8aHHs Cmpag ma KyniHapHux eupoobie 3 po3poonenux Hanieghabpuxamis noiseac 8 momy, wo nicis po3mo-
PO2ICYBAHHSL | He3HAUHOI 00POOKU (8 3aN1edCHOCHI Bi0 8UDY CIPABU MOJNCYMb OYMU 000aHi 000amKo8i inepedicumu,)
Gapwii mosicyms Oymu 6UKOpucmani O NPUSOMYSaHHA WUPOKO20 ACOPMUMEHMY CMPAs, d 20MO6i Cmpasu He
nompe6yonms npu no0ayi 000AmMK08020 BUKOPUCTNAHHS 2APHIDY.

Tlopignano nokasHuKu Xapuosutl YiHHOCMI 20MOGUX CMpPAG 3 SUKOPUCMAHHAM Qapuiesux Haniepabpuxamis
3 MPaouyitiHumMu cmpasamiu 8i0nogiono 0o gopmynu 36arancoganoeo xapyyeanns. Excnepumenmanvno ecma-
HOBNEHO, WO CMpasu 3 UKOPUCMAHHAM apuiesux Hanishabpuxamie, 6 NOPIGHAHHI 3 KOHMPOTLHUMU 3DA3KAMU
CKIACUYHUXY cmpas, Oinbul 30a1aHCO8AHI, MAK CEPeOHbOKEAOPAMUYHI 8IOXULEHHS 80 NOKA3HUKIE (opmynu 36a-
AAHCOBAHO20 Xapuy8anHsl y 00ciionux cmpag y 3,13...5,34 pasu nusicue nisic y cmpas 3pooienux 3a mpaouyitinoro

MEexXHON02IEI0.

Knrwouoei cnoea: cmpasu, chapuiesi nanisghabpuxamu, xapuoea yinHicmos, pecmopanme 20chooapcmeo.

IocTanoBKa Npod1eMH B 3arajibHOMY BUIJISII.
CyTtTeBUM (hakTOpOM, IO BIUIMBAE HA KHUTTS 1 3710-
poB’st monuHu € 11 xapuyBaHHA. baratbma mocii-
JDKEHHSMH BCTaHOBJICHO, 1[0 BOHO TOBHHHO OyTH
peryasipHUM 1 30aTaHCOBAaHUM BIAMOBITHO 10 TOTPEO
KOXKHOT OKpEMOi JIIOAUHH. AJI€ ISl CYIacHOI JIFOIUHU
3 HACHYCHUM TEMIIOM JKUTTSl aKTyaJbHHUM CTa€ IIe
I HIBUAKICTH 1 CKJIAIHICTh NPUTOTYBaHHS CTpaB
B TOBCSKACHHOMY XapuyBaHHi. Tomy mpoOiema
BUKOPUCTaHHS HamiB(paOpHUKaTiB y pPeCTOPaHHOMY
TOCTIO/IaPCTBI 3AIUIIAETHCS AKTYaTBHOIO.

Jlo oCHOBHHX IepeBar BHKOPUCTaHHS HamiB(a-
OpHKaTiB y 3aKiajax pPECTOPAHHOTO TOCIOIAPCTBA
MOJKHA BIJIHECTH HACTYIIHE:

— EKOHOMIS CKJIaJICbKUX Ta BUPOOHHYHUX TPHMi-
IICHB;

— 3MEHIICHHSI TEXHOJIOTTUHUX OIEepalliii Ta CKOpo-
YCHHSI 3aIISTHOTO O0JIaJIHAHHS Ta MPALIBHUKIB y TEX-
HOJIOT1YHOMY TIPOIIECi;

— 3HaYHE TMPHUIIBHIIICHHS MPOIECY MPUTOTY-
BaHHS CTPaB Ta KyJiHAPHUX BHPOOIB.

Ane mopsii 3 psAIOM TepeBar, BUKOPUCTaHHSI
HamiBaOpuKariB Mae 3HAYHHN HENOJIK, a caMe —
3BY)KCHHSI aCOPTHMEHTY CTpaB Ta KyJTiHapHUX
BupoOiB. ToOTo 3 HamiBdaOpukary OiduTekcy

18

PpyOaHOro 3aMOPOKEHOTO MOXKHA ITPUTOTYBATH TUILKU
OidTeke, xoua 1 epeadaYuTH Pi3HI BUIU MOJadi.

ToMy akTyabHOIO MPOOIEMOIO TIOCTA€E CTBOPEHHS
HariBhaOpHUKarTiB, sSIKi MO)KHA BUKOPHCTATH JJIS TIPU-
TOTyBaHHS IIMPOKOTO ACOPTHMEHTY CTpaB i Kydi-
HapHUX BHpoOiB. Came TakuMU HamiBhaOpUKaTamMu
MOXYTb OyTH 3aMOpOKeHi (apiiesi HarmiBhaOpHKaTH.

AHagi3 ocraHHiX aocimkeHb i myoOmikamiii.
3a3HaueHNM HAyKOBHM JIOCII/DKEHHSM TIPUCBS-
yeHl pobotu Oararbox BueHHX M.A. ['aOpuenbsHiia,
H.K. XKypascekoi, 1.O. Porosa, JI.A. Sl6monenko,
M.O. ‘ImueBoi, B.M. Ilaciunoro, M.C. AmieBa,
0O.B. I3otoBa, ®.B. Xononosa, B.I. Kpumradosuua,
JLI. BinnikoBoi, M.M. MacmikoBa, [[)x. Cebpaneka,
M. Hziomaziopw, JI. Kpama [1].

Takx B pob6orax 1.O. PoroBa mpuminserscs yBara
METOJIaM JIOCJTIJDKEHHS IKOCTI M sIca Ta M’ SICHUX TIPO-
IYKTiB, 30KpeMa (apiieBux. 3HaYHy yBary JOCHiJ-
HUK 31 CITIBABTOpaMU MPHUALISE METOAUKAM BUBYEHHS
peoJioriuHuX Jochikensb ¢apiieBnx mac. [llkoma
npodecopa B.M. IlaciaHoro 3aiiMaeTbcsi BUBYCHHIIM
BIUIMBY Pi3HUX J00ABOK Ha SIKICTh CIY€HUX 1 KOBOAc-
HUX BHPOOIB Ta JOCIIIPKEHHSIMHU (PAKTOPIB MPOJIOH-
ramii TepMiHiB 30epiraHHs M’ SICHHUX 1 M’ SICOMICTKHX
nponykTiB. HaykoBi myOmikamii JIx. CeOpaneka

© I'ipenxko H. 1., Kpamapenko . I1., 2022
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MPUCBSYCHI BUBUCHHIO BIUIMBY CTa01]1i3aTOPIB CTPYK-
TYPH Ta aHTHOKCHJIAHTIB i KOHCEPBYIOUUX iHTpeieH-
TiB Ha SKICTh M’SICHUX BHPOOiB. Takox IIOCIHiTHUK
BHBYA€ BIUIMB METO[IB MaKyBaHHS Ha SIKICTb M siC-
HUX BHUpOOiB 1 HamiBdaOpukariB. 3Ha4yHi HayKOBI
HaNpaIlOBaHHS MPHUCBSIYCHI MeTolaM 30epeKEeHHs
3aMOpOKEHUX HariBpabpukaTiB Ta crocobam Kpi-
OKOHCEPBYBaHHS M’ACHOI Mpoxmykuii i ¢aprieBux
HaniBpaOpukarie 3po0JICHI TOCHITHUKAMH KON
npodecopku M.O. SHueBoi.

Ane Tpeba BiA3HAUMTH, IO MpoOIEMaM BHKOPH-
CTaHHs 3aMOPOKCHHX HariB(paOpuKaTiB 0e3MmocepeHbo
NpH CTBOPEHHI KYyJTIHAPHOI MPOMYKILi, MPOBIAHI BUEHI
NPUIUBIIOTh HEOCTaTHIO yBary, Xoua e € Ba)KIMBUM
(hakTOpOM, 110 3HAYHO BILIMBAE HA PAIliOH CIIOKUBAYIB.
Tomy po3poOka HaykoBO OOIPYHTOBAaHHMX PEKOMEHA-
Ui 3 BUKOPUCTAaHHS 3aMOpPOKEHHMX HamiBpaOpuKaris
y 3aKJIafiaX peCTOPaHHOTO TOCHIOAAPCTBA TIPY CTBOPEHHI
HOBOI KyJiHapHOI Mpomykdii Ta (opMyBaHHI pallioHIB
€ aKTyaJIbHOIO IIPAKTUYHOIO HAayKOBOIO 3371a4€l0.

®opmyBanHs umijdeil crarri. Meroro poboTH
€ HayKOBO-TIPAaKTHYHE OOTPYHTYBaHHS IEPCIIECKTHB-
HUX HampsMiB BUKOPUCTAaHHS Y PeCTOPaHHOMY Troc-
MOAApPCTBI HOBUX 3aMOPOKEHHX (aplIeBUX HaIliB-
¢dabpuxarie (PH) mpu cTBOpeHHI HOBOI KyliHapHOT
MPOIYKIIii.

Buknaag ocHOBHOro marepiaay AOCTiIKeHHS.
[pyHTYIO4MCh HA KOMILIEKCI TEOPETUYHHUX 1 eKCIie-
PUMEHTAIILHUX JOCTIKEHb OyJI0 PO3pOOJICHO TpH
¢apmieBi HamiBpaOpUKaTH 3 BHUKOPHCTAHHAM MpO-
IYKTiB MepepoOKH TiApoOioOHTIB 3 MiABUIIEHOO Xap-
YOBOIO I[IHHICTIO — (hapiir 3 M’SICOM MTHUIlI Ta POCTHH-
HumH rigodionramu (OMIIPT), dapm
3 M’COM Ta POCIMHHUMH Tif0010H-

CTPaBH MOXYTbh OyTH JIOJIaHi TOJAaTKOBI IHIPEIIEHTH)
(bapur MOXyTh OyTH BUKOPUCTAaHI JUISI IPUTOTYBaHHS
HIMPOKOTO aCOPTHUMEHTY CTpaB, a TOTOBI CTpaBH HE
moTpeOyIOTh MPH MOAaYi JOAATKOBOTO BUKOPUCTAHHS
rapHipy. CripaBa noysrae B TOMy, 1110 perentypa dap-
1IiB BKE MICTUTH B ONITUMI30BaHOMY CITiBBIJJHOIIICHHI
O1ITKH, KU Ta BYTJICBOJIH.

Ie#t miaxin B MPUTOTYBaHHI CTPaB JI03BOJISE CKO-
POTHTH Yac i 3HU3UTH TPYJOEMHICTh IPUTOTYBAHHS,
pa3oM 3 TUM KOHTPOJIIOBATH CIIiBBIJIHOLICHHS HEOO-
XIHUX Xap4OBUX PEUOBHH BIAMOBITHO A0 (opMyIn
30aJI1aHCOBAHOTO Xap4yyBaHHS, a00 BUMOT /10 Xapyy-
BaHHS MEBHOTO KOHTMHICHTY CHOKHBauiB. [Ipukiian
CXEMH TPUTOTYBaHHS KOTJIET a00 OMTOUKIB 3 (aprire-
BUM HamiBaOpuKaToM HaBelIEeHO Ha pHC. 2, a 3pa3
pyOanux Ha puc. 3.

Ha tperpoMy erari My MOPIBHSUTM MOKA3HUKU Xap-
YOBOI [IHHOCTI TOTOBUX CTPaB 3 BUKOPUCTAHHSIM (ap-
IIEBHX HariB)aOpUKaTIB 3 TPAJAULIHHUMY CTpaBamMH [5]
Ha IMPEAMET BiAMOBIAHOCTI (opMyii 30aaHCOBAHOTO
Xap4yBaHHs1, 3arpornoHoBaHoi A.A. [lokpoBcekum [6].
INopiBHSAHHS TPOBOAWIOCH BiANOBIIHO (hopmMyii 30a-
nmarcoBaHoro xapayaHHsS Ha 100 xkam. [l mopis-
HSHHS Oy 0OpaHi HACTYTIHI 3pa3KH:

— xornetdt 3 @OH 3 KOHTPOJBHOI CTPaBOiO
«Komiern pybaHi 3 nTUIl 3 MIOpe KapTOILUITHUM
(732/759)»;

— timpHe 3 @H 3 KOHTpONBHOIO CTpaBoro « TiTpHE
3 puOM 31 CKIIaHUM TapHipoM (545/789);

— 3pasu pybani 3 ®H 3 KoHTpOIBHOIO CTpa-
BOIO «3pa3u M SICHI 3 Kalllel0 PHUCOBOIO IiJI COYCOM
UOYIIEHUM 3 Tipuutieto (664/744/829)y.

tamu (ODMPT) 1 dapm 3 pubHOIO cupo-

@apiiei HaniBhaOpHKaTH 3 100aBKaMHU TiIpOOiOHTIB

BUHOK Ta POCIMHHUMH T'i10010HTaMHU

A 4

(®PPI) [2-4].
Ha neprromy erari Ha mijcrasi npo- v

A\ 4 *

BEJICHUX JIOCIIJKCHb, OyJIM BU3HAYCHI
OCHOBHI HamnpsiMKu BukopuctanHs ®H
JUIsT BUPOOHMIITBA TPOAYKLIT MigIpH-
€MCTB PECTOPaHHOTO TOCIOAApPCTBA
(puc. 1).

®api 3 M’scoM Ta
POCIMHHIMH
rigpobioHTamu

®api 3 puOHOIO
CHPOBHHOIO T2
POCITHHHUMH
rizpoGioHTaMH

®apir 3 M’ICOM NTHUI
Ta POCIMHHUMHU
rigpobioHTaMu

Ockinbkn @DPH BigHOCATBCS 10 I

LIBUJIKONICYBHHUX MPOIYKTIB, i3 METOIO |

3a0e3neueHHs MIKpOOI0JIOTIYHOT T i l
HEIIKIJIMBOCTI BCI CTpaBU 1 Kylli- | [ A — | —. 1. —
HapHi BHpPOOHM 3 iX BHKOPHCTAaHHSIM ¥ ¥ il v 1 l v il
MOBHHHI  mijuisiraTd  00OB’sI3KOBiMH . Bopoumsui Kyinapsi )
TeroBiit 06po6wi. Ha apyromy erami — |[POPOUMHI CTpasu BUPOGH Apisnans
BUPILIYBAJIOCh 3aBIaHHS CTBOPCHHS ¥ ¥ ¥

OKpEMHX TEXHOJIOTIH CTpaB i KymiHap-

Kotnetu, 6utoukw,

i MiuHIi . .
HHX BHp961B 3 BukopuctanHsM HO. s CHI/ILII(I:I Kyne6’ aku, TUpixKH, 3pasu, 3aBUBAHIII,
OCO6HI/IB1CTIO IIPpUTOTYBAaHHA  CTpaB HCHLMI:;Hi Ma]’.n-p[ pQgT;[ra'l" TIHMpOTH, rony6ui’ oamMa,
Ta KyJdiHapHHX BUpPOOIB 3 po3poldie- qeGy;;eKyI ’ 3aBUBAHII], TOHYHMKH 3amiKaHKa, TeTeni,

HUX HamiBpaOpHKaTiB MOJSITAE B TOMY,
[0 TICJIS PO3MOPOKYBAaHHS 1 HE3HAY-
HOi 70poOKH (B 3aJ€KHOCTI BiJl BHIY

nepers 3 (aprem

Puc. 1. OcHoBHi HanpsAiMkH Bukopucranus ®H
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| Cyxapi ] | Epyna smanna |

DH poanoposeHii

i !

| TTpeci KBAHHA ] | TTpociKBEAHHE |

¥

| FeLaerenHs BLY O00I0HEN

¥

¥

Poanrmarm

£3

| TMepeninrynanms

1

| POpMYBAHHA

1

"I TTaHipyBaHHA

:

| OfcuMEynamm, t=150. . 180°C, 1=(3...5)-60 ¢

:

| CMAKEHHS B EAPHTRHIN madi, t=150.. 180°C, t=(5...7T)-60" ¢ I

:

| Odoparienma i BiamyCEanna

Puc. 2. Texnosnoriuna cxema NpUroTyBanas koriet 3 H®

i Lpedyen Jamenn Kpyma ‘ HI Cyxapi
prytiamHi mace- PyGamHa MAHHA PO POGEEHIH
nageeni POl ¥
+ ' Tpocie
| Tpoci- ARiTLAERA BT FOBAHEA
$ Ol [l T

TMepesimysaHHA Gapry ]

=

| [Tepessitrymass

| DOPMYRAHHA Ipat

X

(]

| TTamipyBaHHy
L]

| O0CaayBans, t=150...180°C, t=(3.. 5360 ¢

L3

| CMAKCHAT B MApRTLHIA madd, t=150...150°C, v=(5...T)p60" ¢

|
I
|
|

(]

| OpopaIeHHA | BLAMYCKAHME

I

OTpuMaHi JaHHI HaBeJCHI Ha
puc. 4. SIk cBig4aTh OTpHMAaHI JIaHHI,
CTpaBU 3 BHKOPUCTaHHSIM (apiie-
BUX HamiB(aOpuKariB, B MOPiBHSHHI
3 KOHTPOJBHUMH 3pa3kaMH «KJIachy-
HUX» CTpaB, Oimbln 30ajaHCOBaHi.
Tak y xomierax 3 ®MIIPI" npouentHe
CIIBBITHOIIICHHSI, BIAMOBIAHO 70 (op-
My 30aJaHCOBAHOTO Xap4yBaHHS,
O1JIOK : KM : Xap4OBi BOJIOKHA CKIIAJIa€
1,2:1,2:1 (B imeam 1:1:1), a B KOH-
TPOJBHOMY 3pa3Ky 6,3:4,8: 1. 1lo cBin-
YHUTH PO HE30aJaHCOBAHICTh CTPABH.
Taka TeHIEHIIiS CIIOCTEPITaeThCs 1 IS
iHmmx crpas. Hdus tineHOro 3 ®PPI
CHIBBiIHOMIEHHS 010K : )KHP : XapuoBi
BOJIOKHA Maiike ifeanbHO 30amaHco-
Bano — 1,0:1,1:1,1, a B KOHTpOJIIEHOMY
3pa3Ky CTpaBH 3a «KJIACHYHOIO» TEXHO-
yoriero — 5,0:12,5:1,0, ToOTO BUpa3HO
MPOCTEKYEThCS HAAMIpHA KIJIBKICTh
xupiB. s 3pa3 pybanux 3 OMPT
ue cmoiBBimHomends  1,0:1,1:1,0,
a JUIs KOHTPOJIBHOI CTPaBH FapHIpOM —
21,5:43,0:1,0, mo cBiqUUTH MPO HAJ-
MipHY KiJIBKICTB XHpiB Ha ()OHI HU3b-
KOi KiJIBKOCTi Xap4OBUX BOJIOKOH.

KOMITIEKCHO ~ OI[IHUTH  PI3HUIIO
CTYICHIO 30aJIaHCOBAaHOCTI HYTPIi€HT-
HOTO CKJIaJy CTpaBU B TIOPiBHSHHI
3 KOHTPOJIBHHUMH 3pa3KaMH MOXKHA
BUKOPHCTOBYIOUH  CEpEIHBOKBAIpa-
TUYHE BIAXWICHHS. 3a PO3paxyHKaMu
CepeIHbOKBAIPATUYHI BIAXUIEHHS
3a crpaBamH 3 (papmeBux HamiBda-
Opukari ckianmaroth 17,02...35,87,
a Juig KOHTPOJBHUX 3pa3KiB Bil-

Puc. 3. TexHosoriuna cxema NpuroTyBanss 3pas 3 H® XuneHHs  cknagae  60,47...112,31,
Q0
= &0
= s
; T L
8
g% % =
Z 53 a0 /j
5 7 =
iz 7
7 g 500 ? E
e %
1
g g 300 ? =
£ 127 gy 156 :% 139 %
3w wi NB LB | E
, 10 13 G L /“, 5 /.I.E N . //‘ s s
Binok Hup Abaeo- § Jmscaxapias Kpocsan Xapuwoni nomoki: I

8- morscti s M B - parmeri pydann 3 T, naps sapromnmiem;

& - ruaee 3 DPPT: B - TG 3 SN n]'m:ipml.

W - 3paon pyGami 1 OMPT; S -Epasi MIRCHT 3 PIRCOM TELUL COVCOM LIBFCTREIE 3 TIPRITnes

Puc. 4. BinnoBigHicTh cTpas (popmyJii 30a;1aHCOBAHOTO XapYyBaHHS
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TOOTO BHIIE 32 AOCTiHI 3pa3ku y 3,13...5,34 pa3sis.
CrocrepiraeThbCst He BIIMOBIAHICTE POpPMYITi 30aaH-
COBAaHOTO XapyyBaHHS 3a BMICTOM MOHO- 1 Jucaxa-
pHIIB, ajie e MOXKHA MOSICHUTH, TUM IO CTPaBH He
BIIHOCATBCS JI0 JISCEPTHUX CTpaB 1 Iieil aucOanaHc
y pamioHi MO)KHA BPETYJIOBaTH 3a PaxyHOK CIOXKH-
BaHHSI COJIOKHUX CTPaB.

Tpeba Big3HaYUTH B PO3pOOICHUX CTPaBax BHCO-
KU BMICT Hofy, aje Ie Hoa 3 BOZOPOCTEH, 0 Mic-
TSATH BUKIIOUHO «OPTaHiuYHHI» O] 1 BiH 3aCBOIOETHCS
B HEOOX1THIH KUTBKOCTI [UIsl OpraHi3my JIIOIUHH.

BucHoBkm i3 3a3HayeHHX mpoOJeM i mepcrek-
THBH NOJAJILIINX T0CTiTAKEeHb Y IOAAHOMY HANIPSIMI.
Otxe, BH3HA4YEHI MEPCIEKTHBHI HANPSIMH BHKOPH-
craHHs (apieBux HamiBhaOpuKaTiB y 3aKianax pec-
TOPAHHOTO TOCHOJApPCTBA. 3alpOINOHOBaHI OKpeMi

TEXHOJIOTil TMPUTOTYBaHHA MIMPOKOIO ACOPTUMEHTY
CTpaB, SIKi JI03BOJISIFOTH ILIBHIKO TPHTOTYBATH CTpPaBy
HE YCKJIaJHIOIOU1 TEXHOJIOTTYHHUH MpoIiec B IOPiBHAHHI
3 ICHyFOUMMH TEXHOJIOT1SIMH, Ta HE MOTPEOYIOTh JI0AAT-
KOBOTO TPUTOTYBaHHS TapHIpy IO OCHOBHOI CTpaBH.
ExcnieprMeHTanbHO BCTAHOBIIEHO, IO CTPABHU 3 BUKO-
puCTaHHAM (apiueBux HariB(aOprkaris, B IOPiBHIHHI
3 KOHTPOJILHUMH 3pa3KaMH «KIACHYHUX» CTPaB, OLIBII
30aaHCcOBaHI, TaK CEPeIHbOKBAAPATUYHI BiIXMICHHS
BiJI TIOKa3HUKIB (OpMyIH 30aJaHCOBAaHOTO Xapyy-
BaHHS y JOCHiaHUX ctpaB y 3,13...5,34 pasu Huxue
HIXK y cTpaB 3po0JIeHNX 3a TPAAULIHHOIO TEXHOJIOTIETO.
Lle 3HauUTH, 10 MEPCIEKTUBOIO MOAANBIINX JOCIi-
JUKeHb MOKe OyTH po3po0Ka HOBHX CTpaB Ta KyJiHap-
HUX BHPOOIB Ha OCHOBI (hapIieBrx HamiBhaOpUKaTiB 3a
HOBUMH aBTOPCHKUMH TEXHOJIOTiSIMH.

CIIMCOK BUKOPUCTAHUX JI’)KEPEJI
1. TexHoMOTiYHI acreKTH BUPOOHHUITBAa HamiBpaOPHKATiB M SICHUX TOCIYEHHX 3aMOPOXKEHUX 13 BHKOPHCTAHHIM
eMyJbCiitHIX cucteM : MoHorpadis / M. O. SxadeBa ta iH. XapkiB: XJYXT, 2015. 177 c.
2. Kpamapenxko /1. I1., T'iperko H. 1. XapuoBa i OiosoriuHa MiHHICTH HOBOTO KOMOIHOBAaHOTO (hapIiry 3 puOHOIO CUPO-
BHHOIO Ta POCIIMHHUMU Tiipo0ioHTaMu. [Ipodosonvua indycmpis AIIK. 2017. Ne 6. C. 36-39.
3. Kpamapenxo [I. I1., T'ipenko H. 1., Pesixina O. O. JocmikeHHS Xap4oBoi i 010JI0TIYHOT IIIHHOCTI HOBOTO KOMOi-
HOBaHOro (hapiry 3 M’SICOM NTHII Ta POCIMHHUMHE TiIpoOioHTaMu. BicHuk Xepconcbkoeo HAYIOHANLHO20 MEXHIYHO20

yuigepcumemny. 2018. Ne 4(67) C. 183-190.

4. Kpamapenko /1. I1., T'iperaxo H. 1., Pepsixina O. O. JlocmimkeHHsT XapuoBoi i G1070TI9HOT IIIHHOCTI HOBOTO KOM-
0iHOBaHOrO (hapiry 3 M’sICOM Ta POCIMHHUMHM TifpoOioHTamu. Bueni sanucku THY imeni B.l. Bepnaocvkoeo. 2018.

Ne 28(68) C. 33-37.

5. COopHUK perienTyp ONION W KYIWHAPHBIX W3ACIMHA JJIS TPEANPHUATHH OOMCCTBEHHOTO MUTaHMs. MOCKBa:

OxoHomuka, 1983 720 c.

6. TexHONOTISI Xap4OBUX IMPOAYKTIB (PyHKITIOHAIEHOTO NIpH3HaYeHHs : MOoHOoTpadis / 3a pen. M. L. Ilepeciunoro. Kuis:

Harm. Topr.-exon. Ya-T1, 2012. 1116 c.

REFERENCES
1. Hrynchenko, O. O., Dromenko, O. B., Krainiuk, L. M., Potapov, V. O., & Yancheva, M. O. (2015). Tekhnolohichni
aspekty vyrobnytstva napivfabrykativ miasnykh posichenykh zamorozhenykh iz vykorystanniam emulsiinykh system
[Technological aspects of production of semi-finished frozen frozen meat products using emulsion systems]. Monohrafiia.

[in Ukranian].

2. Kramarenko, D., & Hirenko, N. (2017). Kharchova i biolohichna tsinnist novoho kombinovanoho farshu z rybnoiu
syrovynoiu ta roslynnymy hidrobiontamy [Nutritional and biological value of the new combined minced meat with fish
raw materials and plant aquatic organisms]. Prodovolcha industriia APK, (6), 36-39 [in Ukranian].

3. Kramarenko, D. P., Hirenko, N. I., & Reviakina, O. O. (2018). Doslidzhennia kharchovoi i biolohichnoi tsinnosti
novoho kombinovanoho farshu z miasom ptytsi ta roslynnymy hidrobiontamy [Research of nutritional and biological
value of a new combined minced meat with poultry meat and plant aquatic organisms]. Vestnyk Khersonskoho
natsyonalnoho tekhnycheskoho unyversyteta, (4 (67)), 183—190 [in Ukranian].

4. Kramarenko, D. P., Hirenko, N. 1., & Reviakina, O. O. (2018). Doslidzhennia kharchovoi i biolohichnoi tsinnosti
novoho kombinovanoho farshu z miasom ta roslynnymy hidrobiontamy [Investigation of the nutritional and biological
value of a new minced meat and plant water combination]. Vcheni zapysky TNU imeni V.I. Vernadskoho. 28(68), 33-37

[in Ukranian].

5. Sbornik receptur blyud i kulinarnyh izdelij dlya predpriyatij obshestvennogo pitaniya [Collection of recipes for
dishes and culinary products for public catering establishments]. (1983). Moskva: Ekonomika [in Russian].

6. Peresichnyi, M. 1., & Kravchenko, M. F. (2012). Tekhnolohiia produktiv kharchuvannia funktsionalnoho
pryznachennia [Functional food technology]. Monohrafiia. Kyiv. nats. torh.-ekon. un-t. [in Ukranian].
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National University). Prospective directions of using new frozen stuffed semi-finished products in the restaurant.
Abstract. Many studies have found that nutrition may should be regular and balanced according to the needs
of each individual. But for a modern person with a busy pace of life is also relevant to the speed and complexity
of cooking in everyday nutrition. Therefore, the problem of using semi-finished products in the restaurant industry
remains relevant. The use of semi-finished products has a significant disadvantage, namely — the narrowing of the
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range of dishes and culinary products. Therefore, the topical problem is the creation of semi-finished products that
can be used to prepare a wide range of dishes and culinary products.

The aim of the work is scientific and practical substantiation of perspective directions of using new frozen
minced semi-finished products (SFP) in the restaurant industry when creating a new culinary production.

The authors of the article have identified the main directions of use of SFP for the production of restaurants.
The authors have developed separate technologies of dishes and culinary products using SFP. The peculiarity of
cooking and culinary products from the developed semi-finished products is that after thawing and minor finishing
(depending on the type of dish may be added additional ingredients) minced meat can be used to prepare a wide
range of dishes and ready meals do not require additional use of garnish.

The authors of the article compared the nutritional value of ready meals with the use of minced meat semi-finished
products with traditional dishes according to the formula of a balanced diet. It has been experimentally established
that dishes using minced meat semi-finished products are more balanced than control samples of “classic” dishes,
so the standard deviations from the formula of a balanced diet in experimental dishes are 3.13... 5.34 times lower
than dishes made by traditional technology.

Key words: dishes, minced meat semi-finished products, food value, restaurant business.
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PO3POBKA PEIIENITYPH TA TEXHOJOTII
BUPOBHUIITBA BIOJIOTIYHO AKTUBHOI JOBABKHU 0 1KI
3 IPUPOAHUX KOMIIOHEHTIB

B.I'. E@IMOBA, xkaumuaaT TeXHIYHAX HAYK, JOIICHT
(HarrionansHU TEXHIYHAN YHIBEPCUTET Y KpaiHu
«KuiBChKUH TTOMITEXHIYHUH IHCTHTYT iMeHi Iropst CIKOpCHKOTO0Y)

Anomauin. Y cmammi HagedeHo pe3ynomamu 00CTOHCEHb 3 PO3POOKU peyenmypu ma mexHono2ii ompumanus oi-
0102I4HO AKMUBHOT 000aBKU 00 IHCT 3 NOMEHYIUHOIO A0ANMO2eHHOI0, AHMUOKCUOAHMHOTO, 2eNamonpoOmeKmopHoIO aK-
musHicmio. B sikocmi uxioHol cuposuru 610 SUKOPUCIAHO NPUPOOHT MIHEPATbHO-OP2aHiuHI cyocmpamy (Mymie) ma
POCIUHHA CUPOBUHA 5K 0XCEPENO NPUPOOHUX OION0CTUHO AKMUBHUX PeHOSUH. AKMYATbHICTb 00CTIONCEHHS 00YMOBIEHA
HeoOXiOHicmI0 Oinbut egheKMUBHO20 BUKOPUCTNANHS NPUPOOHUX OION02IUHO AKMUBHUX CHOTYK, A MAKONXC POSUIUPEHHSL
acopmumennty GiM4UHAHUX OIONOSTUHO AKMUBHUX 000ABOK 3 HAMYPANLHUMU KOMIOHEHMAMU A 3AMIUeHHsL IMNOPMY.
Y pobomi 6yno suxopucmarno cmandapmui memoou 0ocnioxcens. Ha niocmasi nimepamypuux oanux ma pe3ynomamie
NPOBEOEHUX OOCTIONCEHD BUOPAHO NEPCHEKMUBHY CUPOBUHY, W0 MICTUMb 6I0102iuHO akmueHi pewogunu. Oyinero bes-
neKy ma nomenyilHi 61acmueocmi. EKCnepumMeHmanbHo USHAYEHO eMIcTh OION0STUHO AKMUBHUX PEHOBUH ) CUPOBUHI
ma 6 00CIOHOMY 3pa3KoM 0iono2iuHO akmueHoi 0obasku. IIposedeno nepesipky Ha cymicHicmy npu 3miutyeanti. Hay-
KOBO OOIPYHMOBAHO N 'SMb Peyennmyp 3 Pi3HOI KOMOIHAYIEIO NPUPOOHUX KOMNOHEHMIS ) CKAA0L. Busueno ¢hizuxo-ximiy-
Hi Ma MEeXHON0TUHT BIACMUBOCIT CYMILULE CYXUX eKCIPAKMIB, W0 BUSHAYAOMb 8UOIP MEXHON02I ma SKICMb 20M08020
npooykmy. ORuUcano mexHonozio OMpUMAHHA Kancylb08anoi ghopmu 6ioN02IUHO akmuHoi 000a8KU HA OCHOBI CYXUX
eKCMpAaKmia NiKapcbKux pociun ma mymie. Ilepeeaea mexnonoeii nonaeac y 6UKOpUCMAKHI NPUPOOHUX KOMNOHEHMIE,
0036071eHUX 00 3ACMOCYBAHHS, MA CREYIATLHUX CNOcobax 0OpobKu, WO MAKCUMATLHO 30epicaiomy

OionoeiuHo aKxmueHi peuosunu. Buxopucmano memoo 801020aKmugizo08anol epanynayii. ¥ axocmi 36010%4cyro-
4020 aceHmy OY10 GUKOPUCMAHO emunosuti cnupm y konyenmpayii 20%. Ak 0onomixcHi pewosuru 011 Ompumanus
epamynamy guxopucmosysanu aakmosy i AEROSIL® 200 Pharma (Evonik Industries, Hineuuuna). Ha niocmagi
ompuMarux pezyibmamis 6yio po3pobnerno cknad kancyn 3 0osyeannsim 700 me. Pospobnena 6ionoziuna dobaska

MOdHCe BUPOOIAMUCS HA NIONPUEMCINBAX XAPUO0B0i ma papmayesmuuHoi nPpoMUCI080CMI.
Knrouoegi cnosa: 6ionoziuno akmusna 000aexa, 0ion02iuHo aKmMuGHi pewosunlL, MyMIE, 2PAHYIAM, KANcyrbo8and

¢opma.

IocTaHoBKAa Npod/IeMH B 3arajibHOMY BHIJISII.
HemnoBHoIiHHE XapuyBaHHS BU3HAYAETHCS CIIeIliajic-
TaMH SIK OJJHA 3 OCHOBHHUX IPUYMH 3aXBOPIOBAHOCTI.
Bimxunenns Bix 30amaHCcOBaHOTO XapyyBaHHS Bele
JI0 Pi3HUX MOPYIIeHb ¥ poOOTi

CHCTEM OpraHi3My Ta 3HIKEHHS HOTo 3aXHCHHX
BJIACTUBOCTEH. ONTUMAIBHAM CIIOCOOOM BHPITIICHHS
miei mpoOieMr € BUKOPHCTAHHS O10JIOTiYHO aKTHB-
HEX 100aBok (BAJI) mo ixi.

Bukopucranss 3 JiKyBaJbHOI METOIO POCIHH,
MyMi€ Ta IHIINX MPUPOIHUX MPOLYKTIB TAaBHO BiOMi
y pi3HuX HaponiB. He3Bakatoun Ha CydacHi JOCST-
HEHHS XiMii Ta TEXHOJIOTii, HaTypalbHi Ipemaparu
TaKOX TOMYIISIPHI 1 aKTyaJIbHi.

Ax mxepena nepiMUTHUX KOMIIOHEHTIB MOXYTb
BHKOPHCTOBYBATHCS Xap4yoBi Ta JIIKapChKi POCIHHH,
MIPOAYKTHU O/DKUTEHUIITBA, TPUPOIHI MiHEpaTBHO-OP-
ra”iuHi CyOCcTpary Ta iH.

BuxoprctanHs TpHpPOAHHUX JpKepen OioNOTiYHO
aKTUBHHMX PEYOBHH BUIIPABJAHO 3 HAYKOBOTO Ta €KO-
HOMIYHOTO TIOTJISIAY, OCKUTBKH BMICT y HUX 0ioio-
TYHO aKTHBHHX PEYOBUH 3HAYHO BHUIIE, HIXK Y TPaIH-
HIHHUX XapuOBUX MPOIYKTiB.

AHani3 ocTaHHIX [AoCHiIzKeHb Ta my0Jiika-
niii. OTpuMmaHHA OiOJIOTIYHO AaKTHBHHUX PEYOBUH

© €dimosa B. I, 2022

3 JOCTYIHOI TPUPOMHOI CHPOBHUHU € TiTHOK ajb-
TEPHATHUBOIO INTYYHO CTBOPEHUX TMpenapariB, sKi
MOCTiHO nopok4aroTh [1-3]. OcHOBHHUMH Tepe-
BaraMiy HaTypaJbHUX IIpEnapariB € BiZHOCHO Maia
TOKCHYHICTh, J00pa MEepPeHOCHUMICTh, MOXIIUBICTh
TPUBAJOI0 BHMKOPHCTAaHHS Oe3 HeOe3NeKH BHHUK-
HEHHS CepHO3HUX YCKIaJHEHb, POOJIATH IEPCIIEKTUB-
HUMH BUBYEHHS Ta PO3pOOKY Ha IX OCHOBI 010JIOTIYHO
aKTUBHUX NT00aBOK JUIA MiJTPUMKH Ta BiJHOBIECHHS
3IIOPOB’S, @ TAKOXK IJIs MPO(ITAaKTHKK Ta JTIKyBaHHS
OaraTpoX Cepio3HHX 3aXBOpIOBaHb [4, 5]. YV BumIAmi
010J10T19HO aKTHBHHUX JO0ABOK, SIK YHCTI MpeTapard,
Tak 1 BCUsAKi iX KoMmOiHAaIii, pOCIWHHI aJanTOreHn
YBIHTILTH 10 MEIMYHOI ITPAKTHKH 0arathox Kpaid [6].

Dopmysanns uineit cmammi. MeTtoto poboTH
€ po3poOka peuentypu Ta TEXHONOTii OTPUMAHHS
BA]l i3 3amaHnMH XapaKTEpUCTHUKAMH 3 BUKOPHC-
TAaHHSIM POCIIMHHOI CHPOBHMHM Ta MiHEpaJIbHO-OpIa-
HiYHOTO cyOcTpary (Mymie). Jliarma3oH 3acTocyBaHHS
BA ]l minTBepaKye 0OTpyHTOBaHICTh Ta HEOOX1HICTh
ix 3actocyBaHHS UIsI KOpEKIlii, MPO(iITaKTUKK Ta
nikyBaHHA [4—6]. YV 3B’S3Ky 3 IIUM JOCIIKSHHS Ta
po3podka HoBuX bA /] 3 BUKOpHCTaHHSIM MiHEPAIILHO-
OpraHigHOTO cyOcTpary (MyMi€) Ta JTIKapChKUX POC-
JIMH MarOTh TapHY [IE€PCHEKTHBY.
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Buknao ocnosenozo mamepiany o0ocniozicens.
HayxoBe oOrpyHTYBaHHsSI BUKOPHCTaHHS KOMITIOHEH-
TiB y ckiaai BA/] sik mxepena 6i010TiYHO aKTHBHUX
peYOBUH 0a3yeThCsl Ha PO3PaXyHKOBUX JAaHHX, IO
OTPUMaHI 32 OPIEHTOBHUM X HAJIXOIKCHHSM 3 J1000-
BuM pauionoM. I[1in6ip komnonentie BA/l Bukonano
3 ypaxyBaHHsIM JaHUX JITEpPaTypHUX IKEpesl Hpo
XiMIYHHH cKJa Ta (papMaKoJIOoTriuHy [0 Ha OpraHi3m
JIFOOMHY, [0 MICTATHCS B HUX OIOJOTrIYHO aKTUBHI
PEYOBUHH.

Byno BuBueno Mymie BupoOnunrsa Exocsit Oiin
Ta HACTYIHI JIKapChKi POCIMHU:

» conmoaka abo nakpuuyne kxopiHHs (Glycyrrhiza
glabra L.) 3acTtocoByeThCs SIK NPOTU3aNaIbHUM,
AHTUCENTUYHUN Ta CIasMOJITUYHUN 3aci0. Ouniiae
JIeTeHi NIPY BCUIAKUX OpOHXITax Ta MHEBMOHI1, BUSIB-
Jsi€ IMyHOKOpPETyIouy Ta Bimxapkylouy nito. Moske
3aCTOCOBYBATHCH SIK JICTKH aHTHUACTIPECAHT;

» eneyrepokok  komoumii  (Eleutherocdccus
senticosus (Rupr. ex Maxim) Max1rn) peryioe Mera-
0oJti3M, MiIBUILY€E CTpGCOCTlHKlCTL yBary Ta ajan-
TOT€HHI BJIIACTHBOCTI Oprasizmy, (izmuHy Ta po3y-
MOBY TIpale3aTHICTh, HOpMalli3ye apTepianbHUil
THUCK, PIBEHb IIYKpY Ta TeMOrIo0iH B KPOBi;

* posropomiia rsMucta (Silybum marianum (L.)
Gaertn.). Buznanuii rematonpotexrop. Ilo3utusHo
BIUIMBA€E HA KPOB Ta IMyHHY CUCTEMY, 3HIDKYE PiBEHb
LYKpPY, XOJIECTEpPUHY Ta KiNBKICTh JIIOMpPOTEiNiB
BUCOKOI IIUTBHOCTI Y KPOBOTOKY, 301IbIIYE BiATBO-
penns T-niMmpouunTis;

* JKEHBLICHb CTpaBkHil (kopinp) (Panax ginseng
C.A.Mey.) Ma€e TOHI3yOUy Ta 3HEOOJIOBAJBHY IilO.
JIikye cmaOKoCTi Ta He3Ay>KaHHS, CIIPHYMHEH] epe-
BTOMOIO, TSDKKOIO (izuuHor0 mpariero. [Ipemaparu
JKCHBILICHIO 3MIIHIOIOTh JIETeHI Ta ILIYHOK, IMOKpa-
LIYIOTh CTaH CYJIUH;

* pomiona poxxea (Rhodiola rosea L.) mokpaiye
po0oTy cepliisl, CIpUs€e BUAUICHHIO XOBYi. MicCTHTB
OpraHiuHi Ta HEOpraHiyHi aKTUBHI PEYOBUHH,
OCHOBHE 3 SIKMX TIIKO3WJ Calipo3ul, 1o 3abe3re-
4yy€ IMyHOKOPUTYIOUY, CTUMYJIIOIOYY Ta aHTHOAKTepi-
aNBHY Ai10;

» mymiiio ounmieHe (Depuratus mumijo) — npu-
ponuuii 6iocTumynstop. Cripusie pereHnepariii MOIIKO-
JDKEHUX TKaHWH, Ma€ IMYHOMOIYINIOIOUY, aHTHCETI-
THYHY, TPOTH3aNajbHy aKTUBHICTh. 3aCTOCOBYETHCS

NP OMiKaxX Ta TpaBMax, BUPa3KOBili XBOPOOi, 3aXBO-
PIOBaHHSX OPTaHiB IUXaHHs, NMPU iIMyHOAEDIIUTHUX
CTaHax TOIIIO.

Y nmocnimpKeHHI BHKOPUCTOBYBAIUCS JIIKApPCHKi
POCIMHY y BUIVISII CyXHX EKCTPAKTIB, TOMY IO BOHH
MalOTh BHCOKHI BMICT OIOJIOTTYHO aKTUBHUX PEYOBHH
Ta Masmi 00’eM. [IpoBeneHi ToCHiIKEeHHS JO3BOJSIIOT
OLIIHIOBAaTH PO3po0iieHy perentypy BAJl 3 mommsigy
3a0e3reueHHs HaaXO/MKEHHST OIlONOTiYHO aKTHBHHX
PEYOBHUH Ha PiBHSX, SIKIi MOKHA TIOPIBHSTH 3 PEKOMEH10-
BaHUMH aJICKBaTHUMHU PIBHAMH JOOOBOTO CIIOYKMBAHHS
3riJTHO 3 €IMHUMHU CaHITAPHO-CITIEMIOJIOTIYHUMHU Ta
Tiri€EHIYHUMH BUMOTAMH JI0 TIPOLYKIIIL.

Bwict ekcrpakriB y penentypi BAJl moxxHa Bapi-
I0BaTy B MEXax JIOMYCTUMHUX 3HaueHb BMiCTy 0ioJo-
TYHO aKTUBHUX PEYOBHH Y TOTOBOMY MPOXYKTi. J{ist
IHOTO OYJI0 PO3pax0OBAaHO MEXK1 BapitOBaHHS BBEACHHS
POCIIMHHUX €KCTPAKTiB 32 3HAUCHHSAMH aJIeKBATHOTO
pIBHSI CIOXXMBaHHS KOHKPETHUX OI1OJOTIYHO aKTHB-
HUX PEYOBHUH Ta iX (PaKTUIHOTO 3MICTY B €KCTPaKTax.
Pesynbratn po3paxyHky Ha paszoBy mo3y (700 wmr)
HaBejeHi y TaOmui 1.

BI/IKOpI/ICTOBy}OIII/I nmaHi Tabmuui 1, Oyo po3po6-
JICHO T1’SITh peuentyp 3 pi3HUMHA KOM61HaIl1$IMI/I BiJICO-
TKOBOTO CITIBBIIHOIICHHSI POCIMHHUAX EKCTPAKTIB Ta
mymie (200 mr) y cxnani BA/L. Tpu koMmoHeHTH perien-
TypH MAarOTh HAHOLTBIIE BiICOTKOBHI BMICT: pomioia,
comozka, Mymie. EneyTepokok, po3ropomniia Ta KeHb-
IIeHb MICTITHCS Y MEHIINX KUTbKOCTSX. Ta0muiys 2.

BusHaueHHst BMicTy 0I10JIOTIYHO aKTHBHUX pevo-
BHH y JochigHux 3pa3kax BAJl: BMICT TiIpOKCHKO-
pUYHUX KHCIOT (KaTapoBoi, MUKOPOBOI, KaBOBOI)
B EKCTpaKTi exiHamei; DIIUPU3NHOBOI KHUCIOTH
B ©KCTPaKTi COJIOJIKH; €KIICTCHAa B €KCTPaKTi JIeBe-
3ei; caiapo3umy Ta po3aBiHa B €KCTPAKTI POIIONH;
eneyrepo3uiiB (B ta E) B excTpakTi eneyrepokoky;
¢naBomirHaHiB  (M30CHWJIMKPUCTUH, CHIMKPHUCTHH,
cuiiaiaHiH, cutiOiH A, cunibin B, i3ocumunbin A, i30-
cumbiH b) B excTpakTi po3TOpOIIIi; TiHCEHO3UIIB
(manaxcosin Rgl, manakcosin Re, manakcosim Rbl,
nmaHakco3us Rc, manak3o3inq Rb2, manax3o3ig Rd)
EKCTPaKT KEHBIIICHIO — METO/IaMH BHUCOKOE(EeKTHB-
HOI piAnHHOT Xpomarorpadii.

[Ticnms mpoBeNeHUX MOCHTIKEHB OYJIO BHPIMICHO,
MO y TEXHOJOTIYHUX MOCTIIKCHHAX HEOOXiIHO
BUKOPHUCTOBYBATH petientypy Ne 5, sika mpecraBieHa

Tabanms 1

Mesxi BapiloBaHHA BMicTy eKcTpakTiB y peuentypax BA/Jl 3 ypaxyBaHHAM aJeKBAaTHOIO PiBHA CIIO)KUBAHHS
0i0JIOTIYHO AKTHUBHUX PEYOBHH HA ofuH nmpuiiom (700 mr), mr

Excrpakr A Lo Me:xa BapitoBaHHS
JNeKBaTHU piBeHb . . I'pannus BBony
Ne (y nepepaxyHKy cnoxupanns (APC) 0i010TiYHO-aKTHBHMX PE4YOBMH, eKCTDAK
Ha 1il04y pe4OBHHY) 10-50 % Bin (APC) paKty

1 Comnonka 10 1-5 125-625

2 Eneyrepakok 1 0,1-0,5 4-20

3 Pacroponma 30 3-5 7-25

4 Kenmienn 5 0,5-2,5 840

5 Pomiona 3 mo3 1o 250
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y Tabnuii 3 13 3a3HaYCHHSM BMICTy KOMIIOHCHTIB Ha
100 r mpoxykTy Ta B ofHiii Karcymi (700 mr).

Y Tabmuiti 3 mpeACTaBICHO BMICT Oi0JIOTIYHO
AKTUBHUX PEYOBUH B | KarcyJi MOpiBHIHO 3 aeKBaT-
HUM piBHEM JJOOOBOTO CIIO)KMBaHHS Ta pa3oBOi Tepa-
IIEBTUYHOI 103010.

BMict 6i010riYHOAKTUBHUX POCYOBHMH B PO3pPOOIIE-
Hiit BAJ] 3HaxonuThes y ipomikky Bix 10% 10 50%.

VY cknami go6oroi mopritii A/l dapmakosoriaHo
AKTUBHUX CIHOJYK JKapChKOI POCIMHU Ma€ OyTH He
Oinbime 50-60% Bixg pa3oBOi TepameBTHYHOI 03U
[pY BUKOPHUCTaHHI JAHOI POCIMHH AK JIIKApPCHKOTO
3aco0y. [Ipu IbOMy HIKHS MEKa BMICTY X CIIONYK
y BAJl e mae Oyt menme 10% Bim pa3oBoi Tepa-
neBTUYHOI 103u. Takuid miaxin 3abe3nedye MmpucyT-
HicTh Y BAJ] BaXIMBUX IS KUTTEMISUIBHOCTI Opra-
HI3MY CIIOJIYK Ta 3a0e3IMeUnTh OE3MeKy 32 KpUTEPieEM
yTpUMaHHS crenudiuHux (HapMaKoIOTiYHO aKTHB-
HUX KOMITOHEHTIB. 1{eli moka3HUK € HaHBaXKITUBIIIINM
II0JI0 KITBKOCTI KOXKHOI O10JI0TIYHO-aKTHBHOI pevo-
BuHU y cknaai BAJI. Xapakrepuctuku BAJl, mo O6yno
po3pobieno npexacrapieHo y Tabmui 4.

[Ipu po3pobui kancyaboBanoi ¢opmu BAJl Ha
OCHOBI CyXHX €KCTPaKTiB IX TEXHOJIOT1YHi Ta (i3nKO-
XIMI4HI XapaKTepUCTUKH BU3HAYAIOTh BHOIP TEXHO-
JIOTii Ta SKICTH TOTOBOTO TPOAYKTY. TEeXHOJOTiuHI

XapaKTEPUCTUKU CYMIII He3aJO0BIIbHI, TOMY IS
KaIlCy/IIOBaHHS HEOOXITHO TIOMEPEIHBO IMPOBECTH
TpaHyJIIOBaHHS CyMIillli 3 BUKOPUCTAHHSIM €(EeKTHB-
HUX JONOMDKHUX PEUYOBHH, IO IMOKPALIYIOTh CHUII-
KiCTh Ta 3HMXKYIOTh TIFPOCKOMIYHICTb.

I'panynsta Oyio ofiep>kaHO METOIOM BOJIOTOAKTH-
Bi30BaHOTO TpaHyTIOBaHHSA. MeTomoM BOTHOI I'paHy-
T 1 OyII0 BUBYEHO BOJHI PO3UNHH €TUIIOBOTO CITUPTY
B koHUeHTpauiax: 5, 10, 20 ta 30%. Kpurepismu
BUOOpY TPaHYJIOIUOro areHta Oyaa 3AaTHICTH 110
3MOYYBaHHS TpaHYTbOBaHOI CyMillli, 30BHILIHIH
BUDJISAJ] OTPUMAaHUX TPAHYIATIB Ta iX (pakmiiHuiz
ckian. KimbKicTh TOTOMIKHOI PiTUHU BapiroBaiacs
JI0 OTPHIMAaHHS OIHOPITHOI MacH, 1o 30epirae Bia-
CTHBOCTI CHUIIKOCTI. Y SKOCTi ZOHNOMDKHUX PEUOBUH
JUIL OTPUMAaHHS TPaHYJSATY AOCITIHKYyBald JIAKTO3Y,
KpoXMaJb Ta aepocui. Po3pobieHi ckiaau ajst rpa-
HYJISIIIT TpeicTaBieHi y Tabmui 5.

I'panynm oTpuMyBai Ha yHIBEpCATFHOMY HACTiIb-
HOMY TPaHYISAIIIHHOMY 3MilTyBayi 31 3MiHHUME PO0O-
ynmu pesepByapamu Glatt TMG (Himeuunna) npu
HACTYIMHUX PEXHUMax: MBHUIKICT potopa 500 06/xB,
HIBHAKICTH noapioHioBaua 300—3000 06/xB, yac rpaHy-
nmpyBanHs 20 xBrmH. OTprMaHi TpaHyTH KaaiopyBam
yepe3 CUTO 3 ocepenkamu 1,25 MM Ha YCTaHOBIU UIS
curoBoro anaini3zy Erweka.

Tabmurs 2
Peuentypu, mo 0yjau qociigxeHi
Homep peuentypu, %
Komnonentu 1 3 3 1 5
Mywmiiio 28,6 28,6 28,6 28,6 28,6
Cononka 29 30,3 35,7 44,6 28,6
Eneorepaxok 1,34 1,4 1,4 1,4 1,4
Pacropomnma 2,5 2,0 4,0 3,0 29
KenbnieHn 2,9 23 2,9 2,9 2,9
Paniona 35,7 35,7 27,4 19,5 35,6
Taomumsa 3
Bwmict komnoHeHTiB y peuentypi Ne 5
Ne Komnonent Bwmict y roroBomy BAJL, r/100 Bwmict y 1 kancyJi 700 mr
1 Coinonka 28,6 200
2 Eneyrepaxox 1,4 10
3 Pacropomnmra 2,9 20
4 JKenmennb 2,9 20
5 Poniona 35,6 250
6 Mywmiiio 28,6 700
Tab6mums 4
Xapaxkrepuctuka BAJl, mo 0y;10 po3po0ieHo
Ne KommnoneHnt Maca 6ioJioriuno AJleKBATHUH PiBeHb CIIOKUBAHHSA
(eKCTpPAaKT), B IepepaxyHKy AKTMBHHUX PE4OBHH, MT Hopm, Mr B BAJl, % Bix HopMu
1 | Comojxka (DIUIUPPHU3IHOBA KHCIIOTA) 1,6 10 16
2 | Emeorepakok (eneyTepoKo3uan) 0,26 1 26
3 | Pacropomua (¢aBoiuruann) 8,5 30 28,3
4 | KenbreHb (TIHCEHO3HTH ) 1,22 — 24,5
5 |Pomiona (camiapo3iam) 3 50 50
6 |Mywmiiio (TyMiHOBiI KUCIIOTH) 6 12
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Tabuuig 5
Po3pobaeni ckiiaam cymimeii Ajas rpanyasiii
Crnag cyminri Bwict, %
No
IJISI TPAHYJIAIT 1 2 3
1 |Cymim 96 96 96
2 | Jlakro3a 2 3
3 | Aepocun 1 1
4 | Kpoxmanb 2 — 3

TexHoONOrYHI XapaKTEpUCTUKH OTPHUMAHHUX Tpa-
HYJISTIB 332 TAaKUMHU TOKa3HUKaMH, SK 30BHIIIHIN
BHIJISIT, CUIIKICTh, BMICT LIJTLOBOT (ppakilii, moka3am,
IO KpaIIO0 CHUIKICTIO Ta 3af0BUIBHUM PO3MipOM
rpanyn € ckiag Ne 2.

Omxe Hamanmi Oylno TPOBENCHO JOCITIKCHHS
ckimany Ne 2. Pesynsraru npencrasieni y Taomui 6.

Tabmuig 6
TexHOJIOTYHi XapaKTePUCTUKHU cKJIaxy Ne 2
Ioka3Huk Pesyabrar
Bwict nunoBoi ¢pakiii (4acTHHKY, 34
10 TIPOXOIATH Kpi3b cuto 10 Mkm), % i
CHIIKiCTB, T/C 8,4
BosoricTs, % 3,2
BinbHa HacuIHA TYCTHHA, T/CM° 0,53

Pe3ynbraTit mocimiKeHb CBiMYaTh, IO TPAHYIHIT,
OTpPHMaHHH METOJIOM BOJIOTOAKTHBI30BAHOI TpaHy-
JIAMIT 3 JOTTOMKHIMH pEIOBHHAMM JIAKTO3a Ta aepo-
CHJI, MA€ 3aJIOBIIBHI TEXHOJIOTIYHI XapaKTEPUCTUKH

Ta NpUAATHAN A7 KallCyloBaHHA. B sikocTi 3BoJIO-
JKYIOUOro areHTa BuKopHcToByBann 20% BomHHI
po34MH eTuioBoro cnupty 5+0,5% Big Macu cyxoro
IPaHyJIIOBAaHOIO IOPOUIKY, SIKMH BUAAJSETHCS IPH
BHCYIITyBaHHI.

[Ticyst mpoBeACHHUX JAOCHIIKEHD OYJI0 3aIpOIIOHO-
BaHO TEXHOJIOTIYHY CXeMy ofepkaHHs Karcynl BA/l,
SKa CKJIaJa€ThCs 3 HACTYITHUX CTaIIi:

— CaHiTapHa IMiJroTOBKa MPUMIIICHHS;
TTiITOTOBKA CHPOBUHHU;

OZICpPIKaHHS MacH JIJISl KarlCyJTyBaHHS,
HAIOBHEHHS KaIlCyJT;
(acyBaHHS Ta yaKkoBKa.

BucHoBkH i3 3a3HayeHHX mpodJeM i mepcrek-
THBU MOJAJBIIMX AOCJTizKeHb. B pe3ynbrari npose-
JICHUX JOCTIDKEeHb BU3HAYeHO ckiax bAJl, B sky BX0-
JUITh B [IEBHUX BiZICOTKAX MYMI€, COJIONIKA, €IEY TEPOKOK,
pachOopoIIIa, KEHbIICHD, pamiona. [IpoBeneHo aHai3
BMICTy OIOJNOT1YHO-aKTHBHHX PEYOBHH y CHPOBHHI
Ta B TOTOBIH CyMilll, poBeAEHa MEepeBipKa Ha cyMic-
HICTH Mifi 4Yac 3minryBaHHA. Po3poOnmeno penentypu
Ta TexHoJorist orpuMands BAJl y BUIUISIII TBepaux
JKEJIATHHOBUX KaIICyJl, HATOBHIOBAHWX I'PAHYJISITOM, 10
OTPUMAHUI METOOM BOJIOTOAKTHBI30BAHOI TpaHYIs-
1ii 3 JOMOMKHUMH PEYOBHHAMH JIAKTO3a Ta aepOCHII,
Mae€ 33/I0BUIbHI TEXHOJIOTIYHI XapaKTEPUCTHUKH Ta TPH-
JATHUN TSl KaICyJFOBaHHS. B SKOCTI 3BONOXKYHOYOTO
arerTa BUKOpHCTOByBaiH 20% BOJHUIA PO3YHH €THIIO-
BOro crupty 5+0,5% Bif Macu CyXoro rpaHyjOBaHOTO
TIOPOLIKY, SIKAH BUAAISETHCS IIPU BUCYIITYBAHHI.
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V. Yefimova, PhD, Associate Professor (Igor Sikorsky Kyiv Polytechnic Institute National Technical University
of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”). Development and technology of the production of
biologically active food supplements from natural components.

Abstract. The article presents the results of research on the development of recipes and technology for obtaining
biologically active food additives with potential adaptogenic, antioxidant, hepatoprotective activity. Natural
mineral-organic substrates (mummies) and plant raw materials as a source of natural biologically active substances
were used as raw materials. The urgency of the study is due to the need for more efficient use of natural biologically
active compounds, as well as expanding the range of domestic biologically active additives with natural ingredients
and import substitution. Standard research methods were used in the work. On the basis of literature data and
research results, promising raw materials containing biologically active substances were selected. Safety and
potential properties have been assessed. The content of biologically active substances in raw materials and in
the experimental sample of biologically active additives was experimentally determined. Compatibility test was
performed. Five recipes with different combinations of natural components in the composition are scientifically
substantiated. Physicochemical and technological properties of the mixture of dry extracts, which determine
the choice of technology and quality of the finished product, have been studied. The technology of obtaining an
encapsulated form of biologically active additive based on dry extracts of medicinal plants and mummies is described.
The advantage of the technology is the use of natural components approved for use, and special processing methods
that preserve the maximum

Biologically active substances. The method of moisture-activated granulation is used. Ethyl alcohol at a
concentration of 20% was used as a moisturizing agent. Lactose and AEROSIL® 200 Pharma (Evonik Industries,
Germany) were used as excipients to obtain the granulate. Based on the obtained results, the composition of
capsules with a dosage of 700 mg was developed. The developed biological additive can be produced in the food
and pharmaceutical industries.

Key words: biologically active additive, biologically active substances, mummy, granulate, encapsulated form.
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MATEMATHUYHE MOJAEJIIOBAHHSA BOJOTEIIJIOBOI'O
OBPOBJIEHHSA 3EPHA NIIEHUII CIIEJIBTH

B. B. JFOBHUY, 10oKTOp CiIbCHKOTOCTIONAPCHKHUX HAYK, TIPOQecop;

B. B. AKEJIE3HA, xannuaar cibChbKOTOCIIOIaPChKUX HAYK, JOIEHT
(YMaHChKHI HaIliOHABPHAN YHIBEPCUTET CaJliBHUIITBA)

Anomauia. [Twenuys cnenoma — nepcnekmuena CilbCbKo20Cn00apCcbKa KyIbmypd, Wo XapaKxmepusyemucs Gu-
COKUMU KPYR 'SHUMU MA XAPHOBUMU GIACMUBOCMAMU, A caMe: émicmom Oinka (0o 25%), eimaminie (bema-xa-
pomun, eimamin B;, éimamin B,, éimamin Bs, e¢imamin Bs, ¢imamin By, éimamin E, ¢imamin K, eimamin PP),
Maxpoenremenmis (MaeHitl, Hampii, Kanii, ocgop) ma mikpoenemenmie (Yuuk, Miob, Mapeareyv, ceien), gyeie-
800i6 (50-70%) i acupie (1,5-2,5%). [nsa nuenuyi cnenvmu 8yane8oou € OCHOBHUM KOMNOHEHMOM 1 CKAA0aoms
50-70% 3epua, a emicm yyxpy —2—3 %.Opeaniyni peuosuru, wo Micmamscs 6 Chelvbmi, Marms GUCOKULL PiBeHb
PO3UUHHOCTE, MOMY 1€2KO | WBUOKO 3ACE0I0I0MbCS OP2AHIZMOM TOOUHI.

Y ecmammi naseoeno pezynomamu mamemamuunoeo MoOent08anHs 6000MENI06020 0OPOONIEHHS 3epHA NUEHUYT
cnenvmu 3a donomozoio npozpamu Statistika 10 memoodom 6azamopaxmoprozo excnepumenmy opmo2oHaANTbHUM
KOMNO3UYILIHUM NIAAHOM OPY2020 NOPSIOKY.

OcHosHUMU KpUmMePIAMU OYIHIOBAHHS eheKMUBHOCH GUPOOHUYMEA KpYnu 3 nuieHuyi cnervmu Ne 1 6ynu. uxio
Kpynu ma MyyKu KOpMOG0i, napamempamu yYOOCKOHANeHH — MPUBANICMb JIYUWEeHHS, 80102iCMb Ma MPUsaricims
giosonodicysanus. Becmanosnerno, wo Ons 36inbuleHHs: KOHKYPEHMOCHPOMOICHOCII HOB020 KPYN SIHO20 HPOOYKNY
O00YiNbHO TyUWuUmu 3epHo nueHuyi cnensmu ynpoooeac 120—140 ¢, wo ionogioae indexcy nywenns 11—13 %, 3601n0-
arcysamu 00 gonococmi 15—16% ma giogonodcysamu ynpooosoic 30 x8. Mamemamuynuil onuc 8i0nosioHux npoye-
CiB8 30 OPMO2OHANLHUM KOMROZUYILIHUM HAAHOM OpY2020 NOPAOKY Md OMPUMAHI DIBHAHHA KEAOpamMu4Hoi pezpecii
niomeepoI*Cy oMb NPAGUILHICMb BUOPAHUX MEXHOLOSTUHUX PEHCUMIB.

Knrwouoei cnosa: sepno, nuienuys cnenoma, Kpyna, MoOeno8aHHs, onmumizayis, 6000meniose 06poonenHs, iy-

UjeHHSL.

ITocTaHoBKA NMPoOIeMH B 3arajibHOMY BUIJISII.
Jiga  pamioHaJbHOTO BHKOPHCTAHHS IIOTEHIlIATY
3epHa Ta 30UIBIIEHHA KOHKYpPEHTOCIIPOMOXHOCTI
TOTOBOTO TPOAYKTY MOLIUIBHO 301IbIIyBaTH HOTO
ACOPTHMEHT, a TaKOXX CTBOPIOBATH HOBI BUIH IIPO-
OyKIii, [0 MakCHMaJIbHO 3aJ0BOJIBHAIOTH MOTpeOn
CYy4acHOTO CIIOKHMBada 3a YMOBU 3MEHIIEHHS COOi-
BapTOCTi BUpOOHMITBA. TOoMy, TMepen TEXHOIOTaMu
[TOCTABJICHO YITKY 33J1ady ONTHMi3allii peXX1MiB repe-
POOKH CLTBCHKOTOCTIONAPCHKOT cupoBHHHA. OmHUM i3
BaYUIMBUX TPOIYKTIB XapuyBaHHS € KpyTa 3JIaKOBHX
KynsTyp. Cepes IHIMX MPOAYKTIB BOHA TIOCIIA€ BaXK-
JIUBE MICIIE V Xap4dyBaHHI HaceleHHs YKpainu. Pi3Hi
BHIU KPYT BIAPI3HSIOTECA 33 (POPMOIO, PO3MIPOM,
KOJTBOPOM, CTPYKTYpPOIO Ta CMaKOBHMH SKOCTSIMH,
SKi 3aJIeKaTh BiJ XIMIYHOTO CKJIaay, 3aCBOIOBaHHS
BYIJIEBOJIIB, OLIKIB 1 KHPIB, €eHEPreTHYHOI IIHHOCTI,
OpPTaHOJECNTUIHHX ITOKA3HHUKIB 1 0COOTMBOCTEH BUKO-
puctannsg [1-3].

[lepcrieKTHBHUM HampsSIMKOM TIiIBHIIEHHS e(ek-
TUBHOCTI BHUPOOHHWIITBA KPYIT STHUX IPOAYKTIB
€ BUKOPHUCTaHHS 3€pHA BHUCOKOi Oi0J0TiYHOI IIHHO-
CTi, a caMe IIIIEHMIl CIIeJIFTH. biojloriyHa IiHHICTh
Oinka mmreHutti crensta — 69—74%, Tomi AK y Te-
HUIi M’ K01 — 60—62 % [4]. [lmennns ciensra Xapak-
TEepPU3YEThCI BHUCOKMM BMicTOM Oinka (1o 25%),
BiTaMmiHiB (OeTa-KapoTwH, BiTamiH B,, BiTamin B,
BiTaMiH Bs, BiTamin Bg, BiTamin By, Bitamin E, BiTa-
miH K, BiTamin PP), MakpoenemeHTiB (Maruii, HaTpii,
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Kajii, ¢docdop) Ta MiKpoeaeMeHTIB (IIMHK, Milb,
MapraHenp, ceneH), ByrieBoaiB (50-70%) i >xupis
(1,5-2,5%) [5-10]. Opraniuai pedoBUHHU, MO Mic-
TATBHCS B CHEINbTi, MAaIOTh BUCOKHH PiBEHb PO3YHHHO-
CTi, TOMY JIETKO 1 IIBUIKO 3aCBOIOIOTHCS OpraHi3MOM
monuHU. B ii 3epHi MICTATBCS 0COOMUBI PO3UHHI BYT-
JIEBOJIA — MIKOITOJTiCaXapy Iy, IO 37aTHI 3MIITHIOBATH
IMyHHY CHCTEMY, 3HIXKYBaTH PiBEHb XOJIIECTCPUHY Ta
pEeTyIIoBaTH MpOoIecH 3ropTaHHs kposi [11, 12].
AHadi3 ocTaHHiX aocaimKkeHb i myOmikamiii.
BaxnBuM erarmom BHPOOHHIITBA KPYII € iX BOIOTE-
wioBe oopobnenns (BTO), ockiapku Mpu oNTHMAaIb-
Homy pexnmi BTO 3epHa 0OOJIOHKH JIETKO BiJUi-
JISTIOTBCS B siipa, BOHO MEHITE APOOUTHCS, & TOMY
oTpuMytoTh Ounbmre 1inmoi kpymu [13, 14]. Ipomec
BTO nonsrae B ogHOUaCHOMY BIUIMBI Ha 3€pPHO BOJH,
napy 1 Temia Uik CIPSMOBAHOI 3MiHHM BIIaCTHBOCTEH
000moHOK 1 snpa. CTymiHb MEPEeTBOPEHb CTPYKTYP-
HO-MEXaHIYHMX BJIIACTHBOCTEH 3€pHA 1 3MIHH HOTO
IIUTPHOCTI 3aJICKUTH Bl pSKUMIB 00pOOKH — TpUBa-
JIOCTi 3BOJIOKEHHSI Ta Bi/IBOJIOYKEHHSI, CTYTICHS 3BOJIO-
YKEHHS, 9acy 0OpoOKH, a TaKOXX BiJ iHIMBITyaTbHAX
BJIACTUBOCTEH 3epHA — BiJl MIOYAaTKOBOI IIUIBHOCTI Ta
MIITHOCTI HOTO BHYTPINTHROI KPOXMAJNCTOI YaCTHHH,
TOOTO BiJl MIKPOCTPYKTYpH eHaocmepmy [13].
3actocyBanus BTO BUKIHKaHO THM, 10 KOMITICK-
CHUI1 BIUTMB Ha 3€PHO BOJOIO 3 MOAAJBIINM BiBOJIO-
YKYBaHHSIM 3€pHA MMPU3BOANTH JI0 3MIiHH HOTO (hi3HKO-
xiMigauX BractuBoctedt [14]. B pesynasrari BTO

© JIroouu B. B., XKenesna B. B., 2022
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BiIOYBA€ThCS 3HIDKEHHS MIUTLHOCTI 3€pHA, TOOTO
CIIOCTEPITaeTbCsl PO3MYIIEHHS TEPBICHOT LITBHOT
CTpYKTypH eHzpocrepmy. Lle BinOyBaeTbcs B pesyib-
TaTi pyHHyBaHHS €HIOCIIEPMY MiKPOTPIlIMHAMH, 1110
YTBOPIOIOTHCSI TPH MPOHUKHEHHI BOAM BCEPEAMHY
3€pHIBKH, 3MiHU HaIMOIIEKYISIPHOI CTPYKTypH Oio-
noJiMepiB 3epHa i KOH(popMalii IX MaKpOMOJIEKYI,
a TaKkoX BHACTINOK MpPOTIKaHHS TiIPOJITUYHUX Ta
OiloximMiuHuX Tporiecis [15, 16].

BuBuatoun 30epiraHus kpymu, Byeni [17, 18]
JIMIIUTH BUCHOBKY, 110 KpyImia, oTpuMana micist BTO,
CTiMKiIIa [0 TpOTipKaHHS Ta Ma€ AOBIIMH TEpMiH
30epiranHs. KpiM 115010, BOIoTeIuioBe 00poOIeHHs
CTpHSIE MiABUILEHHIO B KPYIi BMICTY BOZOPO3UYMHHUX
PEYOBHH, MIKPO- T4 MaKPOEJIEMEHTIB, 110 TTOKPALIye
il xapuoBy wiHHicTh [17, 19, 20]. V pe3ynsrari BTO
3epHa 32 ONTUMAILHUX MapaMeTpiB y Kpymi 301b-
IIyeThCs BMICT BiTamiHiB: B, — Ha 32%; B, — 44;
PP —mna 31% i minepansHuX pedoBUH — Ha 9,1 % [21].
Tomy B yMOBax MOCTiIHHOTO 3pOCTaHHs aCOPTUMEHTY
KPYIT'SIHUX TIPOAYKTIB JOCITIKEHHS MOXKIHBOCTI
Ta JOULIBHOCTI iX BUPOOHMIITBA 3 3€pHA MIICHMIII
CHENbTH, BHU3HAUCHHS KYJTIHaPHUX BJIACTHUBOCTEH
€ aKTyaJbHUM. BiJCyTHICTb HAayKOBHX IOCIiIKEHb
nepepoOKH 3epHa MIICHULI CHEJIbTH 3yYMOBIIOE
HEOOXITHICTh MAaTEeMaTHUYHOTO MOJICIIOBAHHS PEXKH-
MiB 3BOJIOXKYBaHHSI Ta HOTO BiJIBOJIOKYBAaHHS IMEPE
JYIIEHHSIM SIK OJIHOTO 3 HaWBUTPATHINIMX €TaIliB
BHUPOOHUIITBA KPYIIH.

®opmyBaHHs wineil crarti. Metoro poGoTH
€ YIOCKOHAJICHHS PEXHMIB BOJOTEIUIOBOTO 00p00-
JICHHsl 3€pHA MIICHUII CIeNbTH MiJ 4ac BHIOTOB-
neHHs kpynu Ne 1

Marepianu i MeETOIH MOCJIiKeHH.
ExcnepumeHTanbHy 4YacTHHY po6om TMPOBOIIIH
y na6opaTop11 «OuiHIOBaHHS SKOCT1 3€pHa 1 Mpo-
IOYKTiB #oro mnepepoOiieHHs» Kadenpu TEeXHOIO-
rii 30epiraHHs i TepepoOKU 3epHa YMaHCHKOTO
HalliOHAJIBHOTO YHIBEPCUTETY caaiBHUITBA. Jlis
JNOCITiPKEHb B3STO 3€pHO copTy 3ops YKpaiHw.
TexHOJIOTiYHY CXeMy OTpHUMAaHHS KPyI'sHHX IpO-
IOYKTiB y JaOOpaTOpHUX YMOBax OyJ0 3MO/IETTbOBAHO
BIJIMOBIJIHO BUMOT MPaBUJ OpraHi3aiii i BeICHHS
TEXHOJIOTIYHOTO MPOLECYy Ha KPYyI SHUX 3aBOJaX.
3BOJIOKYBaHHSI 311CHIOBAJIN KPaIeIbHUM METOIOM.
BinBonoKyBaHHSI TIPOBOAMIN B TEPMOi30JbOBaHUX
Oynkepax. JlymeHHs — Ha 1a00paTOPHOMY JIYIIHIb-
Huky YI3-1, cemapyBaHHSI TPOXYKTIB JYIICHHS —
Ha JsaboparopHomy posciei PJIIY-1. 3Baxypaiu
OTpI/IMaHi MPOJYKTH HA EICKTPOHHHX Tepesax
3 TOYHICTIO BHMIipIOBaHHS J0 COTHX 4acTok. Maca
3pas3ka Jis JynieHHs craHoBuia 150 r. Busnauensas
Bosorocti mpooaunu 3a JCTY 29144:2009.
MaremarnuHy 0OpOOKY €KCIIEpUMEHTAIBHUX JTaHUX
3I1HCHIOBAIN, BUKOPUCTOBYIOUH MTAKET CTAHIAPTHUX
nporpam Microsoft Excel 2007 i Statistica 10. ITix
Yac aHaji3y BUKOPUCTOBYBalM Kputepii CThrogeHTa
ta qucnepciitnoro ananizy AHOBA (11 mpaBHIIbHO

pO3MOAUIEHNX AaHUX) i KpuTepii MaHHa-YiTHI Ta
Kpackena-Youmica (s HEpaBWIBHO PO3MOIIICHUX
JAHUX).

Bukiaa ocHOBHOro marepiasy aociigxKeHHS.
OCHOBHMMU KPHUTEPiSIMU OLIIHIOBaHHS €()EeKTUBHOCTI
BUPOOHUIITBA KPYIH 3 MIneHui crenbTa Ne 1 Oymu:
BUXiJ KPYITH 1 My4YKH KOpMOBOi. [TapameTpamu ymoc-
KOHAJICHHSI OyJIM TPUBAIICTh JIYIIEHHS, BOJIOTICTh Ta
TPHBAJICTh BiJIBOJIOXKYBaHHS, PiBHI Ta KPOKH SIKHX
BKasaHi B Ta0m. 1.

VY 3arampHOMY BHIVIINI (pyHKIIi TpencTaBisud
TaK:

F = f(Xl,X25X3); (1)
M = f(X17X27X3)9 (2)
ne F — Buxin xpynu, %;
M — BHXix MyYKH KOPMOBOi, %0;
X, — BoaOriCTD, %0;

X, — TPUBANICTh BIIBOJIOKYBaHHSI, XB;
X3 — TPUBANICTh JYLIEHHS, C.

Tabmumg 1
PiBHi Ta Kpok BapiloBaHHS
Hoxasauk/ Ilo3HaueHnHn X X, X;
napamerp
Hynmeopuid X, 14 | 75 | 90
piBEHb
Bepxniii X. 16 | 120 | 180
piBEHb
Hwxwilt piBeHB X 12 30 20
Trrepean A 1 30 | 20
BI/IMlp}OBaHL

3a pesyabTaraMd €KCIIEPUMEHTY, BiJIOBITHO IO
Teopii Telnopa, oTpUMany Take PiBHSIHHS perpecii:

F, M = By + B, X;+ B, Xo+ B; X5+B, X+ Bs X,*+
+ B X5+ B X XotBsX 1 X;51+BoX, X, 3)

e B(), B1, Bz, B3, B4, B5, Bg, B7, Bg, Bg — KOC(I)iHieHTI/I
perpecii.

Jlns mpoBeACHHS JAOCHIIIB CKIAIH MAaTPHIIO
IUTAHYBaHHS CKCICPUMEHTY 3 BKa3aHMMHU YHCJIAMU
JIOCIIIIB 1 MEXaMHU 3MIHM YMHHUKIB. MaTpHIIIO eKC-
MEPUMEHTY B PO3KOZIOBAHOMY BUIVISIII CTATUCTUYHO
o6po6neHo TMPOBE/ICHO MIEPEeBIPKY MOJIEJICH Ha aJleK-
BaTHICTb, BIZICYTHICTh aBTOKOpeJBII_[ll Ta BCTAHOBJICHI
CYTT€BI Koeq)luleHm perpecii (tabmn. 2 i 3).

Tabmaur 2
IToka3Huku nepeBipku Moaeei
IMoxasHuk F M
R 0,99 0,98
R? 0,98 0,97
R (cxoperoBanuit) 0,98 0,97
F(9,78) 597 348
p 0,00 0,00
DW 1,73 1,60
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Tabuuig 3
Pe3yabTaTn 00po0JieHHS eKCIEPUMEHTAJIBHUX
JAaHHX i Yac MOAeJTI0BAHHSI BUXOAY KPynu

Tabmuug 4
Pe3ynbraTn 00po0sieHHs eKCepUMEeHTATbHUX TaHUX
/] Yac MOIEJTIOBAHHSI BUXOTY MYYKH KOPMOBOI

[=2]
=]

= = z z =
= = g 3 £e

s ) = c g =
< - = - A
S ] 5 = g
= 3 5 o

B, | 5941844 13,29200 4,47024 0,000023
B, 4,67768 1,93265 2,42034 0,017538
B, 022131 0,05160 428919 0,000045
B, | -0,14093 0,02013 -7,00247 | 0,000000
B, | —0,14016 0,07037 —1,99172 | 0,049468
B, | —0,00024 0,00007 -3,41312 | 0,000968
B, | —0,00005 0,00003 -1,82293 | 0,071671
B 0,00407 0,00139 2,92357 0,004388
B, 0,00005 0,00004 1,24290 0,217170
B, | -0,01212 0,00368 -3,29365 | 0,001420

Hpumitka. HIpudt xypcus — 3Ha4SHHS iICTOTHI.

Tonmi ¢yHKIIOHANBHA 3aJIKHICTE BUXOMY KPYIH
3aJIeKHO BiJl TPHBAIIOCTI JIyIIEHHS, BOJIOTOCTI Ta TPH-
BaJIOCTI BiJBOJIOXKYBaHHS Ha0yBaja TAKOTO BUTIISALY:

F=59,41844 + 4,67768X,+ 0,22131X, —
—0,14093X;+ 0,14016X,? — 0,00024X,* +
+0,00407 X1X2 - 0,01212X1X3. @)
Ax BunmHO i3 Qopmynu 4, HaWOLIBIIE HAa BUXIA
KpYITH BILJIMBaja TPUBANICTh JYLICHHS 3€pHA.
BcranoBneno, mo mia ¢yHkuii M, xoedinienTH
perpecii By, Bi, B,, B;, By, Bs i B¢ Oynu icroTHUMU
(Tabm. 4).
QOyHKIIOHAIbHA 3aJIeKHICTh BUXOAY MYYKH KOp-

MOBOI 3aJI€KHO Bif TPUBAJIOCTI JIyIIEHHS, BOJIOTOCTI
Ta TPUBAJIOCTI BiABOJIOXKYBaHHA HaOyBana BUIIISAY:

M =39,61948 — 4,64385X, — 0,22856X, +
+0,14196X; — 0,00025X,* — 0,00411X,X, —
—-0,01257X,X;. %)

<o)
<o)

£ w > = g

= = = o] =

) = ) ® L'

] ) = o~ > =

= 5 = = z X

S § > z =

= = E )
B, 39,61948 | 13,27776 2,98390 0,003673
B, —4,64385 1,93058 -2,40541 0,018224
B, -0,22856 0,05154 —4.43436 | 0,000026
B, 0,14196 0,02010 7,06117 0,000000
B, 0,13901 0,07029 1,97756 0,051073
B, 0,00025 0,00007 3,50592 0,000715
B, 0,00005 0,00003 1,74151 0,085049
B, —0,00411 0,00139 -2,95762 | 0,003970
B, —-0,00005 0,00004 -1,27243 | 0,206536
B, 0,01257 0,00368 3,41934 0,000949

Mpumirtka. Hlpudt Kypcus — 3HaYESHHS iICTHHHI.

BB mapamerpiB JyIIEHHS Ta BOAOTEILIOBOTO
00poOeHHsT Ha BUXiJ My4YKd KOpMOBOi OyB moi0-
HUM JI0 Jii IUX MapaMeTpiB Ha BUXiJl KPYyIH, MPOTE
oTpuMaHi KoeQillieHTH Kopesiii Oyau o0epHEeHO
MPOTOPLIiHHAMH.

I3 dopmyn 4 i 5 BUAHO, IO HA BCI JOCIIIKEHI
KpuTepii eekTHBHOCTI BUPOOHHIITBA KPyNHU (BHXix
KpYIIH, MyYKH KOPMOBOT) iCTOTHO BIUIMBAJIM TPUBa-
JICTh JMYIIEHHS Ta BOJIOTICTh, 32 BUKJIIOYCHHSM TpPU-
BAJIOCTI BiZIBOJIOXKYBaHHSA. TOMY TUIOIIUHH BIAKIUKY
1ux (QyHKIH no0y10BaHo 3 (ikcalliero BiAIOBiIHOTO
MOKa3HMKa Ha MiHIMaJIbHOMY piBHi (puc. 1).

BucHoBkM i3 3a3HaYeHUX MpoodJeM i mepcnek-
THBH MNOJAJBIINX JOCJHIKEHb Yy MNOAATBIIOMY
Hanpsami. BpaxoByioun yci Hoka3HUKH, 1110 BIUIMBA-
I0Th Ha BUXiJ] KpyNY Ta 11 OpraHoNeNnTHYHY OIliHKY,
MOYKHA 3pOOUTH BUCHOBOK, IO JJIs 301IBIICHHS KOH-
KypEHTOCTIPOMOKHOCTI HOBOTO KPYTI STHOTO IPOJYKTY
JIOLITBHO JIYITUTH 3€PHO IIIEHUI CIENBTH BIIPO-
nok 120-140 c, 110 BignoBia€e iHACKCY JYIICHHS

100

05 AL IL AN
LA
Wi
0,.9570,95°0,
9,999,969,
B0

Buxin
KPYyHuH,”

ge———
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/{ .,
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AYIMICHNUA, ¢
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MYHKH
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Tpusanicts
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Puc. 1. Buxia kpynu Ta My4KH KOPMOBOI 3271€KHO Bijl BOJIOTOCTi Ta TPHBAJIOCTI JIyLLIeHHs 3epHA MILIEHUL creabTH, %o
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11-13%, 3BomoxxyBaTu 10 Bojorocti 15-16% Ta  mpaBUIBHICTH BHOPAHUX TEXHONOTIYHHUX PEKUMIB.
BiBOJNIOXKYBaTH ympoaoBxk 30 xB. Maremarnunuii Y mogaiblIMX AOCHTIIHKEHHSX JOLLIEHO BUTOTOBIATH
OIKC BiJITIOBITHUX MPOIIECIB 32 OPTOrOHATBLHUM KOM-  MPOAYKTH 1 BU3HAYaTH iX SKICTh, BHU3HAYaTU eJie-
MO3ULIHHUM TJIAHOM APYTOTo MOPSAKY Ta OTpUMaHi  MEHTH TEXHOJOTIi nepepoOsieHHs 3epHa, BCTAHOBUTH
PIBHSHHS KBaJpaTH4YHOI perpecii MiATBEpAKYIOTh ONTHMAIbHUI TepMiH 30epiranHs.
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V. Liubych, Doctor of Agricultural Sciences, Professor, V. Zheliezna, PhD Candidate of Agricultural Sciences,
Associate Professor (Uman National University of Horticulture). Mathematical modeling of water-heat treatment
of spelt wheat grain.

Abstract. Spelt wheat is a promising crop which is characterized by high cereal and nutritional properties,
namely: protein content (up to 25%), vitamins (beta-carotene, vitamin B;, vitamin B,, vitamin Bs, vitamin Bg,
vitamin By, vitamin E, vitamin K, vitamin PP), macronutrients (magnesium, sodium, potassium, phosphorus) and
micronutrients (zinc, copper, manganese, selenium), carbohydrates (50—-70%,) and fats (1.5-2.5%). For spelt wheat,
carbohydrates are the main component and make up 50—-70% of grain, and sugar content is 2—-3%. The organic
substances contained in spelt have a high level of solubility, so they are easily and quickly absorbed by human body.
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The article presents the mathematical modeling results of water-heat treatment of spelt wheat grain using
Statistika 10 program by the method of multifactor experiment with an orthogonal composite design of the second
order.

The main estimation criteria of the efficiency of spelt wheat groats Ne 1 production were: the yield of groats
and fodder meal, improvement parameters — the duration of husking and softening and moisture content. It was
found that to increase the competitiveness of a new cereal product, it is advisable to husk spelt wheat grain for
120-140 s which corresponds to the husking index of 11—13 %, moisturize to a moisture content of 15—16% and
soften for 30 minutes. Mathematical description of the corresponding processes according to the orthogonal
composite design of the second order and the obtained quadratic regression equations confirm the correctness of
the selected technological modes.

Key words: grain, spelt wheat, groats, modeling, optimization, water-heat treatment, husking.
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DEVELOPMENT OF THE CHEESE PRODUCT
COMPONENT COMPOSITION WITH VEGETABLE FILLER
ENRICHED WITH SELENIUM
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Abstract. The most complete provision of the human body with physiologically useful nutrients in the required
quantities can be achieved due to the diversity of the chemical composition of the group of functional products,
which determines the actualization of its creation. Approaches, based on experimental-statistical and linear pro-
gramming methods, are mainly used to design recipes for multicomponent food systems. One of the most common
programs for calculating recipes is MS Excel. The aim of the study is to design with the help of MS Excel sofiware
a complex multi-component cheese product with vegetable filling, enriched with selenium, which will increase the
content of essential fatty acids to a level comparable to human daily needs, reduce cholesterol to WHO recom-
mended consumption, increase in carotenoids, vitamin C, dietary fiber and selenium. Results. A recipe for a multi-
component cheese product enriched with selenium has been developed. An optimized complex cheese product with
a vegetable filler based on a multicomponent cheese product enriched with selenium has been designed. The article
presents the method of designing new functional food products, the chemical composition of developments, deter-
mines the nutritional and energy values of cheese product enriched with selenium, and optimized cheese product
with vegetable filler based on it. It was found that the consumption of 100 g of cheese product with vegetable filler
is able to meet the daily need for nutrients by 13.4 %, while the multi-component cheese product — by 9.6 %. Conclu-
sions. Development of food products of optimal composition by mathematical modeling allows to reduce financial
and time costs for food development, respond to changes in human needs in a man-made society and significantly
expand the range of functional, dietary products, aimed at feeding certain groups. Expanding the capabilities of
optimization software allows reaching a qualitatively new level in the development of new types of food products
with a given chemical composition, consumer and technological characteristics. Thus, the implementation of this
task allowed to increase the share of vegetable fat as a source of polyunsaturated fatty acids in the cheese product,
antioxidants, some vitamins and cheaper raw materials, by adding selenium-protein dietary supplement and pump-
kin puree.

Key words: cheese product, vegetable filler, selenium-protein dietary supplement, pumpkin puree, optimization,
multicomponent composition.

Problem statement in general. Production
of products with a multicomponent composition,
which includes both basic and micronutrients,
is one of the main areas of health nutrition. The

functional and technological properties, taking into
account the phenomenon of synergy, which ultimately
increases their competitiveness [2].

The optimal solution to these problems in food

most complete provision of the human body with
physiologically useful nutrients in the required
quantities can be achieved due to the diversity of
the chemical composition of this group of products,
which determines the actualization of its formation.
Such products are able to restore the microflora of the
gastrointestinal tract, improve the immune resistance
of various diseases, maintain human health and
facilitate its recovery after illness [1].

Nutrients must enter the human body in a certain
amount and ratio — such principle of the theory of
balanced nutrition is the basis for the design of food
products of complex raw materials. That is why it is
possible to achieve a directed physiological effect by
combining the composition of prescription mixtures.
In the development of new recipes, it is also important
to be able to model the consumer characteristics of
finished products, predict their biosafety, quality and

34

design can be achieved through their formalized
mathematical description. This description is called
a mathematical model, which reflects in analytical
form many functional relationships between
technological, economic and other parameters of
raw ingredients, the required characteristics of
finished products (target function) and a number of
limitations arising from regulatory requirements [3].
Therefore, it is possible to calculate the recipe, which
in quantitative content and qualitative composition
will best meet the formula of a balanced diet,
medical and biological requirements and have high
consumer properties.

Analysis of recent studies and publications.
Approaches, based on methods of experimental and
statistical modeling and linear programming, are
mainly used to design recipes for multicomponent
food systems.

© Prymenko V., Sefikhanova K., 2022
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So, when developing optimal recipes for dry
breakfasts of increased biological value, the
methodology of experimental and statistical modeling
is used, the class of tasks «technology—system». The
methodology is based on the identification of the key
modeling nutrient and optimization of its quality [4].

When optimizing food recipes, it is known to use
the simplex method, which is a numerical method for
solving a linear programming problem that allows to
find the optimal solution: find the extremum of a linear
objective function under linear constraints on the
desired variables. The calculations involve objective
function, restrictions on the content of nutrients and
boundary conditions for some variables [5].

Based on the Mitchell-Block principle, the
following are proposed: the coefficient of utilization of
essential amino acids; coefficient of utility of the amino
acid composition in the product g/100 g of protein;
coefficient of amino acid composition, characterizing
the balance of essential amino acids in relation to
the physiologically necessary norm (standard).
In addition, this method provides definition of an
indicator of comparable redundancy of the content of
essential amino acids, characterizing the total mass of
essential amino acids that are not used for anabolic
purposes [6].

The paper [7] considers a method for designing
recipes for multicomponent food products, which
includes three stages: modeling the amino acid
composition of the protein of the designed food
product and choosing the values that best meet the
criterion; assessment of the fatty acid composition of
the designed product; calculation of the energy value
of the designed food products. It is most promising to
apply this technique to meat products that are included
in the diets of certain groups of people, united by age,
professional or other characteristics, whose nutrition
is centralized.

Of particular interest is the work [8], which
describes the solution of the problem of optimizing
the recipe for a biscuit semi-finished product. As the
main trends in the formulation of the problem, the

replacement of wheat flour with a more nutritious
one — triticale is taken. The criteria for assessing
the impact of various amounts of prescription
components on the quality of the finished product
include a complex indicator that characterizes the
properties and appearance of products, as well as the
height of the biscuit.

In the work [9] for the design of multicomponent
food products, the use of an object-oriented approach
is proposed. A distinctive feature of the object-oriented
approach to the design of recipes for multicomponent
food systems is the presentation of the recipe in the
form of a hierarchical structure. The main advantage
of an object-oriented representation is the possibility
of inheriting properties and methods, together with
the addition of new calculation formulas that take
into account the expansion of the raw material
assortment, production features, technical and
economic indicators of the processes occurring in the
production line devices.

An analysis of literary sources has shown that when
designing food products, the optimization problem
is sought to be simplified by reducing it to a single-
criterion one. The use of an object-oriented approach
to the calculation of recipes will allow solving
problems of multicriteria optimization. MS Excel is
one of the most widely used recipe calculators. When
using this software product, the data necessary for the
calculation, as well as the calculation formulas are
entered in the corresponding cells of the spreadsheet.

Formation of the purposes of the article. The
aim is to design with MS Excel software a complex
multicomponent cheese product with vegetable filling,
enriched with selenium, which will increase the
content of essential fatty acids to a level comparable
to daily human needs, reduce cholesterol to WHO
recommended consumption, increase carotene,
vitamin C, dietary fiber and selenium amounts to
enhance the functionality of the product.

Presentation of the main research material.
To meet the requirements for the recipe of processed
cheese product with the addition of selenium-protein

Table 1
Recipe for processed cheese with SPDS
. Content, kg

Name of raw materials raw materials | dry matter fat
Unsalted fresh cheese (dry matter of 55%, fat in dry matter of 45 %) 206 113,3 51
Low—fat cheese (dry matter of 40%) 184,5 83,0 —
Skimmed cow’s milk powder (dry matter of 96%) 30,9 29,7 -
Peasant butter (dry matter of 75%, fat 72,5%) 84,5 63,4 61,3
Mixture of sodium polyphosphate and sodium pyrophosphoric trisubstituted 103.0 206
(dry matter of 20%) ’ ’ B
Granulated sugar 206,0 206 —
Selenium Protein Dietary Supplement (SPDS) 33,9 28,8 —
Drinking water 9,1 — —
Total: 1030 544.8 112,3
Output: 1000 500 100
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dietary supplement (SPDS) component composition
of processed cheese enriched with selenium, the
recipe of which is given in table 1, has been analyzed.

The raw material base of processed cheese is
represented by fat-containing (fat rennet cheese, butter),
protein-containing (rennet cheeses, skimmed milk
powder, SPDS), as well as carbohydrate components
(granulated sugar, skimmed milk powder (SMP),
SPDS). Based on the available data on the chemical
composition of prescription ingredients (table 2), the
nutritional and energy value of processed cheese was
determined using a MS Excel spreadsheet program.

The protein content in the raw material set
was calculated. 1%, 2" 3 4% and 7™ raw material
component contained proteins (table 2). Taking into
account their share in the raw material set weighing
103.0 g, the absolute protein content is:

m.
AC, = —ip. (1)
g iﬂ2;&7100

Nutrient conservation is determined by the formula
C,=100-L, 2)

where L is the loss of substance, % [11].

Loss of protein during heat treatment is about 6 %.
Similarly, according to formula (3), the content of
proteins (NC.) was calculated.

The yield of the finished product (Y) is found by
subtracting from 100 the amount of mass loss equal
to 3%.

The content of the test substance in g, 100 g of
product is determined by the formula

The fat content in the raw material set was
calculated. Fats are contained in the 1%, 4% raw
material component (table 2). Taking into account
their share in the raw material set weighing 103 g, the
absolute fat content is:

mi

< ,~:1,4100F" )
Fat loss during heat treatment is about 7%.
Preservation of fats C, is calculated by formula (3).
The fat content in g per 100 g of the finished
product was found by formula (4). The content of
carbohydrates in the raw material set is calculated.
Carbohydrates are contained in the 3%, 4%, 6%, 7% raw
material component (table 2). Taking into account
their share in the raw material set weighing 103 g, the

absolute carbohydrate content is

ac.= Y Zic. (6)
i=5.2.67100
Carbohydrate losses during heat treatment

are about 8%. Preservation of carbohydrates was
calculated by formula (3). The carbohydrate content per
100 g of the finished product is found by formula (4).
The cholesterol content in the raw material set was
calculated. Cholesterol is contained in 1%, 4% raw
materials (table 2). Given its share in the raw material
set weighing 103 g, the absolute cholesterol content is:

m,
AC, =Y ——H.. 7
h o 1 0 O i ( )
Cholesterol loss during heat treatment is about 7%.
The cholesterol content in g per 100 g of the finished
product was found by formula (4).

C = % 3) The content of dietary fiber in the raw material
Y set was calculated. They are contained in the 7% raw
The protein content was found by formula (3): material component (table 2). Taking into account
C AC their share in the raw material set weighing 103 g, the
C,= L % 2. (4) absolute content of dietary fiber is:
Table 2
Nutritional value of the components of the recipe mixture of processed cheese with SPDS
Content, g / 100 g of component
g 3 3
@» =
Name of raw materials £ @ i &: "‘;
S & = =2 5
2 25| ¢
5 | 7| ®
1. Unsalted fresh cheese (dry matter of 55%, fat in dry matter of 45%) 26,8 | 24,75 — 0,15 —
2. Low-fat cheese (dry matter of 40%) 26,8 — — —
3. Skimmed cow’s milk powder (dry matter of 96%) 37,9 — 49,3 — —
4. Peasant butter (dry matter of 75%, fat 72,5%) 0,96 72,5 1,35 0,19 -
5. Mixture of sodium polyphosphate and sodium pyrophosphoric B B _ B B
trisubstituted (dry matter of 20%)
6. Granulated sugar — — 100 — —
7. Selenium Protein Dietary Supplement (SPDS) 30,25 — 39,3 — 1,4
8. Drinking water — — — — —
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m.
AC, =Y —LDF. (8)
v ;100

Loss of dietary fiber during heat treatment does
not occur.

The content of dietary fiber in g per 100 g of
finished product is found by formula (4).

The energy value of 100 g of processed cheese
(table 3) was calculated because the decomposition
of 1 g of protein released 4 kcal, 1 g of fat — 9 kcal,
1 g of carbohydrates — 4 kcal.

Nutritional and energy values of processed cheese,
as well as the content of dietary fiber and cholesterol
are given in table 3.

The nutritional value of a cheese product with
a vegetable filler was calculated according to the
following method [10]. The absolute content of
proteins (AC)) taking into account their share in the
raw material set (RMS) weighing 100 g is:

m.

AC = —P. 9

g i=1,2,3,4100 l ( )

The protein content (C,) in 100 g of product was

found by formula (10), where indicators of nutrient

preservation (NP) and yield of the finished product
(Y) were taken into account:

NP, -AC
C,= % (10)

The absolute fat content (AC,) taking into account
its share in the raw material set weighing 100 g is:
ac, =2 F

—F. 11
L A1007 (1

The fat content in g per 100 g of the finished
product (C,) was found by formula (10). The absolute
content of carbohydrates (AC,) taking into account
their share in the raw material set weighing 100 g is:

AC, = e

—C.. 12
‘ i=3,4,6,7 100 (12)

The carbohydrate content in g per 100 g of the
finished product was found by formula (10). The
results of the calculation are summarized in table 4.

The energy value of 100 g of cheese product was
found. The nutritional and energy values of the cheese
product are shown in table 4 below.

The caloric content of the cheese product increased
by 30% due to the increase in vegetable fat content by
60%. At the same time, the protein content decreased,
because of which the consumption of 100 g of product
per day will satisfy the human need for protein by only
3%. The proposed recipe satisfies the functional focus:
in the processed cheese product, the cholesterol content
has decreased by 75% compared to processed cheese;
dietary fiber content increased by 20%. In addition, the
consumption of 100 g of cheese product will provide
the daily human need for polyunsaturated fatty acids
by 30% and selenium by 50%.

Table 3
Nutritional and energy value
of processed cheese from SPDS

o0 Processed cheese
g > with SPDS
=3
= = T
. = |2} = &
Ingredients g 8 = S
Esl £ | 28
= o0
2E| S | 2z
) s =
O wn T
Proteins, g/ 100 g 77,5 11,4 14,7
Fats,g/100 g 87 10,9 12,5
Carbohydrates, g/ 100 g 320,5 | 21,3 6,6
Dietary fiber, g/ 100g 20 3,5 17,5
Cholesterol, mg / 100 g 150 45 30
PUFA, g/ 100 g 12 - -
Carotenoids, mg / 100 g 1,5 0,27 18
Vitamin C, mg/ 100 g 75 1,08 1,2
Energy value, kcal / 100 g | 2375 | 228,9 9,6
Table 4

Nutritional and energy value
of cheese product with vegetable filler

g 5 R
@n — S = v
£ 23| £%
Ingredients *E E o0 g2
(=] 2 o “; >
wn T
Proteins, g/ 100 g 2,95 77,5 3,8
Fats, g/ 100 g 26,2 87 30,2
Carbohydrates, g/ 100 g 17,8 | 320,5 5,6
Dietary fiber, g/ 100g 4,3 20,0 22,0
Cholesterol, mg / 100 g 11,3 150 7,5
PUFA, g/ 100 g 3,6 12,0 30,0
Carotenoids, mg/ 100 g 0,37 1,5 25,0
Vitamin C, mg / 100 g 2,0 75,0 3,0
Energy value, kcal / 100 g | 318,0 | 2375 13,4

The content of the main recipe components of the
cheese product in the mixture was determined by their
physicochemical properties, in particular the content
of dry matter in their composition and the relative
proportion of fat. Therefore, the product calculation,
the initial data for which are presented in table 5, was
carried out in order to determine the consumption
of raw materials to obtain 100 kg of product of the
required fat content and moisture.

The balance of the total mass of the mixture
=100 kg) is as follows

Zglmi = mcm’ (13)
i=1

where m, — weight of the i-th component of the
recipe mixture (table 6), kg.

(m

cm
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Table 5
Components of the recipe mixture of cheese product
with the addition of dietary selenium-protein

(SPDYS)
Name of raw Costs of dry mIz)IIt);r Relf?;the
. matter Gi,
materials ke / 100 k content | content
g €1 Gi,% | Fi,%
1. Brynza 7 48 45
2. Vegetable oil — 100 100
3. Pumpkin puree 3,5 14 —
4. Granulated sugar 16 100 -
5. Mix of potato and 2 95 _
corn starches
6. Citric acid 0,1 100 —
7. Melting salt 1,6 100 —
8. SPDS — 95 —
9. Drinking water - — -
Table 6

Formulation of cheese product enriched
with selenium

Dry
Raw material Costs m;,, matter Fat
kg /100 content,
component Kk content,
g K kg
g

1. Brynza (mass fraction
of dry matter 48 %, fat in 14,6 7 3,2
dry matter 45%)
2. Vegetable oil 24,3 24,3 24,3
3. Pumpkin puree (mass
fraction of dry matter 25 3,5 0
14%)
4. Granulated sugar 16 16 0
5. Mix of potato and corn 2.1 2.0 0
starches
6. Citric acid 0,1 0,1 0
7. Melting salt 1,6 1,6 0
8. SPDS 0,5 0,48 0
9. Drinking water 15,8 0 0
Total, kg: 100 55 27,5

The balance on the dry matter (kg) has the form
9
(14)

where ¢, — mass fraction of dry matter in the
mixture, %.

CI CL'WI
: ,mi = mcm i
100 100

i=1

The balance of fat (kg) has the form

Z My o (15)
= 100 100 100 100
where F, — relative proportion of fat in the
mixture, %.
Data on the relative fat content and dry matter
content of the components are given in table 6. Using
them, it was found:

G G G

m, =—L.100; m, =—-100; m, =—*-100;
G 3 4
G G, G
m, =—=-100; m, =—2-100; m, =—L-100.
5 Cs G
Taking into account that ¥, = 50%, c,,, = 55%,

then solving equation (15) it was found the required
amount of vegetable fat m,. The solution of equation
(14) allowed determining the required number of
SPDS my. The required amount of drinking water
m, was determined from equation (13). The results of
the product calculation are presented in table 6.

Conclusions on mentioned problems and
prospects for further research in this direction.
Designing food products of optimal composition by
mathematical modeling allows to reduce financial
and time costs for food development, timely respond
to changing needs of the human body in a man-
made society and significantly expand the range of
functional, dietary products aimed at feeding certain
groups. The expanding of capabilities of optimization
software allows us to reach a qualitatively new level
in the development of new types of food products
with a given chemical composition, consumer and
technological characteristics.

Thus, the implementation of this task was carried
out using the following technological solutions:
increasing the proportion of vegetable fat as a source
of polyunsaturated fatty acids, antioxidants, some
vitamins and cheaper raw materials, adding SPDS
containing dietary fiber and biologically active
substances. With the help of automated design,
the recipe of the cheese product with DDSB was
determined, which allowed to ensure the preservation
of biologically active substances and a high level of
organoleptic characteristics of the product. A recipe
with a predetermined chemical composition, nutritional
value and functional orientation has been created.
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B. I IIpumenxo, kanouoam mexniunux Hayx, ooyeum, K. A. Ceghixanosa, kanouoam mexuiuHux Hayx, 0OyeHm
(Biookpemnenutl niopo3oin «/[ninpoecvkuii ¢haxynemem menedxncmenmy i 0Oisnecy Kuiecvkoeo yHieepcumenty
Kynomypu»). Po3pooka KoMnoHeHmHo20 cK1ady Cuproz0 npoOyKmy i3 pOCAUHHUM HANOBHIO8AUEM, 30a2A1UeHO20
cenenom.

Anomauia. Haiinosuiwoeo 3abe3neuenns opeanizmy m00unu Qiziono2iuno KOpUCHUMY HYMPIEHMAMU ) HeoO0-
XIOHUX KITbKOCMAX MONCHA 00CASIU 3A PAXYHOK PIZHOMAHIMMSA XIMIYHO020 CKAAOY epynu QYHKYIOHATbHUX NPOOYK-
mis, o 1 06ymosmoe akxmyanizayiio it cmeopents. /s npoekmyeants peyenmyp 6a2amokoOMNOHEHMHUX XAPYOBUX
cucmeMm NepesadtCHO 3acmoco8yIOmbCs NiOXo0u, wo 0aA3yiomsbCs HA Memooax eKChnepuUMeHMATbHO-CIAMUCUY-
HO20 ma NiHilHo20 npoepamyeants. OOHIEN 3 HAUNOWUPEHIWUX NPOSPAM 05 PO3PAXYHKY peyenmyp € MS Excel.
Memoto docniddicennsi € NPOEKMy8anHs 3a 0ONOMO20I0 npozpamuozo 3abesnevenns MS Excel cxraonoeo baza-
MOKOMROHEHMHO20 CUPHO2O0 HPOOYKMY 13 POCIUHHUM HANOGHIO8AYEM, 3042a4eH020 CENeHOM, WO 3a0e3neyy8ami-
Me niOSUWEHHST BMICIY eCCEeHYIANbHUX JHCUPHUX KUCTOM 00 PIHS, CHIBCMABHO20 i3 00006010 NOmpebor aoouHuU,
SHUDICEHHS YACMKU X0Necmepuny 00 pekomenoosanoi BOO3 nopmu cnosicusanns, 30inbuleHHsa KilbKoCmi Kapomu-
Hoiois, gimaminy C, xapuosux eonokon ma ceneny. Pezynomamu. Pospobneno peyenmypy 6a2amoxomMnoHeHmHmo2o
CupHo20 npodykmy, 36azauenozo cenenom. CRpoEKmMoBano ONMUMI308aHUl CKAAOHULE CUPHULL RPOOYKM. I3 POCIUH-
HUM HANOBHIOBAYEM HA OCHOGI 6A2aMOKOMNOHEHMHO20 CUPHO20 NPOOYKMY, 30a2aueH020 ceneHoM. Y cmammi Ha-
6edeni MemoouKa npoeedenHs NPOEKMYBANHSA HOBO20 XAPH08020 QYHKYIOHANLHO20 NPOOYKMY, XIMIYHUL CKIAO PO3-
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POOOK, BU3HAYEHT NOKAZHUKU XAPYO080T Ma eHepeemuyHoi YiHHoCmell CUPHO20 NPOOYKMY, 30a2aueno2o cereHoM, ma
ONMUMI308AHO20 CUPHO20 NPOOYKMY i3 POCTUHHUM HANOBHIOBAYEM HA 11020 OCHO8I. Bcmanoseneno, wo cnodjcugans
100 2 cuproco npodykmy i3 pOCIUHHUM HANOBHIO8AYEM 30AMHE 3A008ONLHAMU 00008y NOMPeOY 8 NOHCUBHUX Peto-
sunax na 13,4 %, 6 moii uac six, 6bacamoxomnonenmuui cupHuii npooykm — na 9,6 %. Bucnoexu. Po3pobka xapuosux
NPOOYKMI8 ONMUMATLHO20 CKIA0Y MEMOOOM MAMEMAMUYHO20 MOOETI08ANHS 00380ISE CKOPOMUmMuU pinancosi ma
uacosi eumpamu Ha po3pooKy Xapuo8ux NPOOYKmMie, CEOCUACHO pedasy8amy Ha 3MIHU NOMpeb OpeaHizmy TH0OUHU
6 MEXHO2EHHOMY CYCNINbCMET Ma 3HAUHO POSUUPUMU ACOPMUMERI DYHKYIOHATbHUX, OIEMUYHUX NPOOYKMIi6, Cnpsi-
MOBAHUX HA XAPYUYSAHHS NEGHUX epYN HAcelenHs. Poswupenns Mojiciugocmetl npoepamnozo 3abe3neyents uooo
onmumizayii 00360€ SUUMU HA SKICHO HOBUL PiGeHb Y PO3PoOYI HOBUX BUOIE XAPUOBUX NPOOYKMIE i3 3A0AHUM
XIMIYHUM CKIAOOM, CROJICUBYUMYU MA MEXHONO02IYHUMU Xapakmepucmukamu. Takum yunom, peanizayis nocmaeie-
HO20 3a80anHs 003601UNA 30IMbUUMU YACMKY POCIUHHO20 JICUPY AK 0dcepena NONIHEHACUHEHUX JHCUPHUX KUCTOM
Y CUPHOMY HPOOYKMI, AHMUOKCUOAHMIB, OEAKUX GIMAMIHI6 ma deuesuloi cupogutu, 3a paxynok 0ooasanus JJICH
ma 2apby306020 niope.

Knrouosi cnosa: cupruii npodykm, pociunHUll HANOBHIO8AY, 00basKa JiEmuuHa celleH-0inKosa, 2apoy3ose niope,
onmumizayist, 0a2amoKOMNOHEHMHUL CKIAO.
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DEVELOPMENT OF TECHNOLOGY OF BUNDED JUICE
ON THE BASIS OF FERTILIZED BIRCH JUICE
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(Poltava University of Economics and Trade)

Abstract. The purpose of the article is to develop the technology of blended juices based on fermented birch sap.

Objectives of the article. The aim of the work was to develop biotechnology of production of fermented birch
sap on the basis of preliminary selection of the most effective strains of microorganisms for fermentation, study
of therapeutic and prophylactic properties of developed fermented birch sap by establishing the impact of a new
product on metabolic processes and metabolic syndrome. determination of biological activity of the developed
product against opportunistic pathogens.

Research methodology. Different variants of blending ingredient ratios were developed and studied according
to a set of organoleptic and physicochemical parameters.

The degree of preservation of L-ascorbic acid after heat treatment was determined on model solutions. For this
purpose, solutions of lactic acid in concentrations of 0.05%, 0.1%, 0.3 %, 0.5 % were prepared in distilled water,
and ascorbic acid in concentrations of 0.005% and 0.010% was added to them. Organic acids were determined
by high performance liquid chromatography in the reverse phase variant by photometric detection on a Waters
instrument (USA). Quantitative determination of organic acids was performed according to standard solutions.

Results. Freshly harvested birch juice is biologically unstable In the process of collection, it is contaminated
with spontaneous microbiota and its shelf life before processing, although dependent on storage temperature, but is
usually limited to 2 days. Therefore, it is important to prolong its shelf life by developing biotechnological methods
to preserve the therapeutic and prophylactic properties of the original juice.

Conclusions.So, modeling the loss of L-ascorbic acid during heat treatment allows us to draw an important
conclusion for the technology, namely synthetic ascorbic acid should be added to blended juices based on fermented
birch, that is after the fermentation process to establish an acidic environment. In terms of biochemical and
microbiological composition, the most valuable can be considered fermented beverages — products of cultivation of
mono or associated cultures of microorganisms. This is due to the ability of microorganisms to produce biologically
active substances necessary for the normal functioning of the human body. The main difference and advantage of
such beverages over conventional blending products is that bioactive substances are not introduced artificially, but
are formed naturally during fermentation. If the source product is limited relative to a number of BAS or has a need

to improve organoleptic characteristics, it is advisable to blend it with carriers of the desired properties.
Key words: biotechnology, fermented birch sap, therapeutic and prophylactic properties, antimicrobial activity.

Problem statement in general and connection
with the most important scientific or practical
tasks. Birch sap is an excellent health drink that has
valuable preventive and curative properties, contains
organic acids, trace elements, sugars and substances
that have antimicrobial activity.

Birch sap is widely used due to therapeutic and
prophylactic effects on the body: in some lung
diseases, bronchitis, tuberculosis as a tonic, kidney
stones, boils, gout, joint disease, eczema, herpes as a
stimulant of metabolism in the body [1].

Birch sap has a purifying, anti-inflammatory,
diuretic effect, promotes rapid release of metabolic
products and is quite valuable in intoxications and
diseases caused by metabolic disorders in the body [2].
The juice is used in vascular diseases, atherosclerosis,
it makes wiping for psoriasis, scabies. In a number of
reference books [1, 3] it is noted that birch sap serves
as a refreshing and tonic drink.

Freshly harvested birch sap is biologically
unstable In the process of collection, it is
contaminated with spontaneous microbiota and its

© Rohova N. V., 2022

shelf life before processing, although dependent on
storage temperature, but is usually limited to 2 days.
Therefore, it is important to prolong its shelf life by
developing biotechnological methods to preserve the
therapeutic and prophylactic properties of the original
juice.

Analysis of recent research and publications.
In recent decades, the production of fermented
juices with the use of microorganisms or enzyme
preparations has increased significantly, but we
have not found information on the technology of
fermented birch sap. There are no data on the use of
certain enzyme preparations or species and strains of
microorganisms for the fermentation of birch sap.

Formulation of the goals of the article (task
statement). Identify raw materials that can be used
to improve the taste of the studied juices and set
the parameters of heat treatment of raw materials.
To select the optimal ratios of new types of juices
to conduct research on the optimal proportions of
fermented birch sap and ingredients for making
blends.
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Table 1
Dependence of ascorbic acid content on the amount
of lactic acid in model solutions during heat

Results. The degree of preservation of L-ascorbic
acid after heat treatment was determined on model
solutions. For this purpose, solutions of lactic acid

treatment (n = 3, P>0.95)
Solutions in which 5 mg of ascorbic acid

in concentrations of 0.05%, 0.1%, 0.3%, 0.5% were
prepared in distilled water, and ascorbic acid in concen-

are artificially added trations of 0.005% and 0.010% was added to them.
Lactic acid, % 0,05 | 0,1 03 |05 0,6 After heat treatment — exposure of prepared
L-ascorbic acid, solutions of lactic acid of different concentrations
mg/100 g 1321 2,64 13,32 13.90| 4,1 with added ascorbic acid at a temperature of 100 0C
Loss of L-ascorbic 7 47 34 | 22| 13 for 5 minutes — the content of ascorbic acid clearly
acid, % depended on the concentration of lactic acid. The

Solutions in which 10 mg of ascorbic acid
are artificially introduced
0,05 | 0,1 0,3 051 06

dependence of the content of ascorbic acid on the
amount of lactic acid in the model solutions is shown
in (table 1).

According to table 1, which illustrates the effect of

Lactic acid, %
L-ascorbic acid,

1,76 | 3,08 | 4,96 6,87 7,50 . P
mg/100 g : heat treatment on the loss of L-ascorbic acid, it is seen
Loss oofL—ascorblc 82 69 50 | 311 25 'Fhat the amount of L-ascorbic acid whep applying .it
acid, % in 0.05%; 0.1%; 0.3%; 0.5% — no solutions of lactic

acid in a concentration of 0.005% were, respec-
tively: 1.3; 2.6; 3.3; 3.9 mg / 100 g, and when
applied at a concentration of 0.01% — 1.7; 3.1; 5.0;
6.9 mg/ 100 g (Fig. 1).

Develop different versions of the ratios of blending
ingredients and conducted their research on a set of
organoleptic and physicochemical parameters.

/
-

N W R Y

L-ascorbic acid,mg/100 g

0,05 0,1 0,3 0,5

Lactic acid,%
—e—solutions in which 5 mg of ascorbic acid are artificially

brought
—a— solutions in which 10 mg of ascorbic acid are artificially

brought

Fig. 1. Dependence of L-ascorbic acid content on the amount of lactic acid in model solutions
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Loss of L-ascorbic acid,%
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Lactic acid concentration, %
—e—the dependence of the loss of L-ascorbic acid from the addition of the concentration of
lactic acid, at a concentration of L-ascorbic acid - 0.05%
—#—the dependence of the loss of L-ascorbic acid from the addition of the concentration of
lactic acid, at a concentration of L-ascorbic acid - 0.1%

Fig. 2. Dependence of L-ascorbic acid losses on lactic acid addition
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The graphs presented in Fig. 1 and 2 indicate
that there is a close correlation between these two
factors — the more lactic acid in the solution, the
better it retains L-ascorbic acid. However, losses
L-ascorbic acid was higher in the variant where
more ascorbic acid was added, which is confirmed
by other authors [4].

So, modeling the loss of L-ascorbic acid during
heat treatment allows us to draw an important
conclusion for the technology, namely synthetic
ascorbic acid should be added to blended juices based
on fermented birch, that is after the fermentation
process to establish an acidic environment.

Given the characteristics of fermented birch
sap, namely its limitation relative to a number
of BAR, including L-ascorbic acid, carotenoids,
pigment complex, discoloration and partial opacity,
it is advisable to conduct research on the choice of
ingredients for enriching fermented birch sap.

Directions for creating blended juices based on
fermented birch are presented in Figure 3.

Raw materials that can be used to improve the
taste of the studied juices were determined and the
parameters of heat treatment of raw materials were
set. To select the optimal ratios of new types of juices,
the optimal proportions of fermented birch sap and
ingredients for making blends were studied.

Different variants of blending ingredient ratios
were developed and studied according to a set of
organoleptic and physicochemical parameters.

The ratio of components in the development of
recipes for blended juices based on fermented birch
sap are shown in table 2.

Blending juices were made according to the
technology used in the canning industry for the
production of blended juices [3] with the exception
of the method of adding sugar — it was prepared on
the main component of blends — fermented birch sap.

Birch-cherry juice at a ratio of 1: 1 had a pleasant
taste, the predominance of cherry, at a ratio of
1:0.8 also felt very cherry juice, and at a ratio of
1:0.6, it had the highest taste. At a ratio of 1:0.4, the
juice acquired an empty taste, and had a less intense
color.

Birch-apple blend had similar properties. The
most acceptable result was a ratio of 1:0.4. Variants
1: 1 and 1:0.6 received the same total tasting score,
but the juice had a unique taste at a ratio of 1:0.8.

The best option for making birch-elderberry juice
is the ratio of components — 1:0.2. Option — 1:0.5 had
a very good appearance, pleasant aroma, but it can
not be drunk because of the bitterness of elderberry
juice, which is also unpleasant in the third option
(1:0.3). The ratio of 1:0.1 had a not very attractive
appearance, lactic acid was well felt in taste and smell.

Birch-cabbage juice received a low average score
due to unattractive color and unpleasant aroma of
cabbage. To improve the color used elderberry juice,
aroma — coriander extract. These measures have
significantly improved the appearance of the juice
and its aromatic properties.

Elderberry juice not only gave a more attractive
color, but also to some extent improved the taste of
birch-cabbage juice, giving it a spicy tartness.

Birch-carrot juice in a ratio of 1:0.5 is an
extraordinary, thirst-quenching drink. This juice in
different versions differs sharply in taste, but has
almost the same aroma and appearance. Coriander
extract was added to birch and carrot to get rid
of the smell of carrots. This juice also stratifies —
particles of carrot juice settle to the bottom and
it has two colors: the lower — orange, the upper —
with a hint of yellow, in addition, it must be further
homogenized.

Organoleptic evaluation of the basic variants of
blends, based on fermented birch sap, was performed
after three months of storage of canned food (Table 3).

Table 2
Recipes for blended juices
The name The ratio
of the experimental juice samples | of components
Birch and ch 1:0.4, 1:0.6;
ch and cherty 1:0,8; 1:1
. 1:0,4;1:0,6;
Birch and apple 1:0.8: 1:1
. 1:0,1;1:0,2;
Birch and elderberry 1:03:1:0.5
. 1:0,25,1:0,5;
Birch and cabbage 1:0.75:1:1
Birch and cabbage with the addition 1:0,5;1:0,2;
of elderberry juice 1:0,75; 1:1
. 1:0,3; 1:0,5;
Birch and carrot 1:0.75: 1:1
Birch with the addition of carrot and 1:0,4; 1:0,6;
apple juice 1:0,8; 1:1

Directions for
creating
blended juies

Taste
optimization
(sugar-acid
index)

Improving
aromatic
properties

Optimization of
mineral
composition

Providing color Enrichment of

scale BAR

Fig. 3. Directions for creating blended 1
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Birch-carrot juice (ratio

Orange, with flesh

Vague, sour, carrot

Typical carrot, with a

Table 3
Organoleptic indicators of basic variants of blends
The nalr;zo(:ii' canned Appearance Taste flavor Consistence
Birch and elderberry juice Fuzzy color with a Original, but the Typical aroma of L
(ratio 1:0.5) brown tinge, cloudy taste and bitterness elderberry Liquid
o ’ of elderberry
Birch-cabbage juice (ratio Slightly yellowish Empty, o
1:0,25) cloudy color unconcentrated Aroma of sauerkraut Liquid
Birch-cabbage juice with Da.rk burgundy ¢ olor Taste of sauerkraut The smell is not
o with a brown tinge - . -
the addition of elderberry fermented juice pronounced, with a Liquid
. and a small amount of . .
(ratio 1: 0.5) . with sourness hint of cabbage
sediment
Heterogeneous,

the particles of

addition of carrot and
apple (ratio 1:0.4)

Bright yellow color

juice prevails,
pleasant with
sourness

by apple, barely
noticeable carrot juice

1:0.3) flavor scent of lactic acid pulp settle to the
bottom
. . Heterogeneous,
Birch-cherry juice (ratio . Tart, sour, Cherry, with a faint pulp particles
i Cherry red color distinctly cherry odor of fermented
1:0.4) . settle to the
flavor birch sap b
ottom
The taste is The smell of lactic
Birch-apple juice (ratio Light brown muddy pleasant, sour, acid with the aroma Homogeneous
1:0.4) color there is a taste of | of apple juice is well with the flesh
apple juice expressed
Birch sap with the The taste of carrot Pleasant, dominated Heterogeneous,

the particles of
pulp settle to the
bottom

Physico-chemical parameters of the basic variants
of blends based on fermented birch sap were studied
after 6 months of storage of canned food. Their results
are shown in Fig. 4.

The results of research on the organoleptic properties
of blends, which were developed, are shown in Fig. 4. As
aresult of the work on organoleptic and physicochemical
parameters as final options for production, we can offer
the following experimental samples of juices:

— birch-cherry juice (ratio 1:1) — original, has
satisfactory organoleptic properties, pleasant taste
and contains biologically active substances;

— birch-apple juice (ratio 1:0.4) — pleasant, has
refreshing properties, contains biologically active
substances, although the content of vitamin C is
somewhat low;

— birch-elder juice (1:1 ratio) needed improved
color and taste.

1 2 3

DOappearance

Etaste

Oflavor color

Fig. 4. Tasting evaluation of blends based on fermented birch sap
1 — birch-elder juice; 2— birch-cabbage juice; 3 — birch cabbage juice with the addition of elderberry juice; 4 — birch-
carrot juice; 5 — birch-cherry juice; 6 — birch-apple juice; 7 — birch sap with the addition of carrot and apple juice
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In order to determine the biological value of
fermented birch sap and the most successful blends
based on it — birch-apple and birch-cherry, the content
of carboxylic and phenolic acids in these juices was
analyzed. Raw materials for juice production were
collected in Poltava region.

In apple juice, on the contrary — malic acid is
contained in a concentration of 0.1 M, and the share
of citric is less than 1% of the total acid.

Organic acids were determined by high
performance liquid chromatography in the reverse
phase variant by photometric detection on a Waters
instrument (USA). Quantitative determination of

organic acids was performed according to standard
solutions.

The chromatogram of a standard mixture of
hydroxy acids is shown in Fig. 5

Ascorbic, lactic, succinic, malic and two
unidentified acids with a yield time of Rf 4.67
and Rf 7.83 were found in birch-apple juice
(Fig. 6).

In birch-cherry juice, in addition to the above,
citric acid was also found (Fig. 7). This phenomenon
is quite natural, because the stone fruits, including
cherries (and therefore their juice) contain a significant
amount of citric acid.

.
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Fig. 5. Chromatogram of a standard mixture of hydroxy acids
Asc — ascorbic acid; Mol — lactic acid; Lim — citric acid; Yan — succinic acid; Yab — malic acid.
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Fig. 6. Chromatogram of hydroxy acids of birch — apple juice
Asc — ascorbic acid; Mol — lactic acid; Yab — malic acid.
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Fig. 7. Chromatogram of hydroxy acids of birch-cherry juice
Asc — ascorbic acid; Mol — lactic acid; Lim — citric acid; Yan — succinic acid; Yab — malic acid.
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The content of organic acids in blended juices is
given in table 4.

Table 4
Content of organic acids in blended juices,
mg /100 g
Acid
2
The name of the o o S Q E
. = = g0 o) £
juice S < ) =] 3
= E | 2 S =
= w2
[
Fermented birch sap 507 7 _ ~ 216
(control)
Birch — apple 369 | 29 | 279 1,1 188
Birch — cherry 452 1 6,2 | 22,1 | 17,5 | 321

Apparently, the content of carboxylic and phenolic
acids in blends clearly depends on their formulation.
If only lactic, succinic and unidentified, possibly
acetic acid, was found in the fermented birch sap,
lactic, malic and two phenolic acids — chlorogenic and
caffeic — were found in the birch-apple blend. Birch-
cherry juice was the richest in biologically active
acids, as it contains five acids, in terms quantitative
(amount) is 714.6 mg / 100 g, and birch-malic and
birch —respectively contain 653.0 and 586 mg/ 100 g.

It is known that the gradual metabolism of sorbose
by lactobacilli only until the formation of pyruvic acid.
However, from this moment the mechanism of the
process changes, because in the complex of enzymes
of lactic acid bacteria there is no carboxylase, as a
result of which instead of splitting pyruvic acid into
carbon dioxide and acetaldehyde it is catalyzed by the
enzyme reductase into lactic acid.

In blended juices, malic, chlorogenic and caffeic
acids come from the fruit component, because they
are part of the chemical composition of raw materials,
and succinic — from both birch and fruit juices, so its
amount in all studied juices is highest after lactic.
It is not logical that the content of succinic acid in
birch-apple juice is lower than in birch, although
fresh apple juice contains it no less than fermented
birch. In the latter, succinic acid accumulates during
the fermentation of fresh juice.

It is worth emphasizing the biological value of
succinic acid. It stimulates the respiration of cells
and tissues, relieves the toxic effects of a number of
drugs, normalizes the cardiovascular system and liver,
has a beneficial effect on atherosclerosis of coronary
vessels and brain [5].

Thus, fermented birch sap and its mixtures contain
a significant amount of biologically active oxy and
phenolic acids, and blending fermented birch sap
with fruit is the only way to create a natural drink
enriched with lactic, succinic, malic, chlorogenic and
caffeic acids.

Therefore, on the basis of fermented birch sap, rich
in minerals that are easily digestible, it is advisable
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to produce different birch-fruit mixes, balanced
in biologically active compounds and mineral
composition, and using raw materials with different
chemical composition for blending juices, you can
adjust their mineral composition in the desired ratio.

Based on the analysis of carboxylic acids, phenolic
acids and mineral composition of fermented birch
sap and some blends based on it, we have developed
eighteen names of blends as domestic raw materials
(apple, cherry, cranberry, grape, strawberry, black
currant, cranberry, chokeberry) and from the "exotic"
(lemon, orange, passion fruit, mango).

It was also advisable to use non-traditional
raw materials (elderberry, lemon balm, nepeta or
lemongrass and lophanthus, infusions of dried
pears, rose hips and linden flowers). This is due to
the fact that these raw materials contain a significant
amount of biologically active substances, so they are
classified as medicinal plants. Plant treatment is quite
relevant today due to the complex action on the body
of biologically active substances (vitamins, essential
oils, tannins, alkaloids, glycosides, saponins, macro-
and microelements, etc.). Significant role of medicinal
plants in the prevention of various diseases, including
respiratory, nervous, cardiovascular, gastrointestinal
and others.

The range of new blended juices based on
fermented birch is 14 items: birch-apple juice with
sugar; birch-orange juice with sugar; birch-cherry
juice with sugar; birch and cranberry juice with sugar;
birch-lemon-chokeberry juice with sugar; birch-elder
juice with sugar; birch-lemon juice with sugar; birch-
passion fruit juice with sugar; birch-mango juice with
sugar; birch-chokeberry juice with sugar; birch-grape
juice with sugar; birch-strawberry juice with sugar;
birch-currant juice with sugar; Home birch juice with
infusion of dried pears and sugar.

In the manufacture of blends with infusions of herbs,
rose hips, dried fruits pre-prepared infusions of the
above components. To do this, rose hips and dried fruits
were sorted, where burnt fruits were selected, affected
by agricultural pests, molds and removed impurities.
Then the raw material was washed, rinsed and crushed
into pieces (diameter of the lattice holes 5 mm). Herbs
were ground on shredders of any design or by hand.

The crushed raw material in the calculated amount
was loaded into a double-walled boiler with a stirrer
and filled with fermented birch sap, mixed thoroughly.
The boiler was sealed with alid. The mass was brought
to a boil, linden flowers, rose hips and dried fruits
were kept at low boil for 3... 5 minutes. Then the
heating was stopped and infused for 10 ... 12 hours.
(rose hips, dried fruits) or 20 minutes (linden flowers).

After extraction, the infusion was drained from
the precipitate, filtered and sent to vacuum devices.
Sugar was passed through a sieve with a hole size
in sieves not exceeding 3 mm with a magnetic trap
and before mixing was dissolved in a small amount of
juice heated to a temperature of 30...40 °C.
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Concentrated juices were added according to the
consumption rates of raw materials.

Concentrates of aromatic substances, as if they
had not been added to concentrated juice before,
were added to the finished blend before bottling in an
amount of 2% (by volume) to the concentrated juice
[31].

It is allowed to replace concentrated juices with
natural ones of the same name.

The fermented birch sap was fed to vacuum
apparatus, where it was mixed with pre-prepared
components according to the recipe and mixed
thoroughly.

When making birch-mango, birch-passion
fruit, birch-orange juice, the blend after mixing
can be homogenized or finished through sieves
with a diameter of 0.4...0.8 mm. After mixing, the
blended juice was sent for heating and bottling.
Lamellar, tubular, vacuum apparatus, and cooking
boilers were used for heating. The juice intended for
bottling, followed by pasteurization, was heated to a
temperature of 85...86 °C.

Heated juice was packaged in pre-prepared glass
jars and bottles. Automatic fillers are used to pack
the juice into jars. The juice was bottled in bottles
EK-17 or other types.

Filled jars and bottles are immediately sealed.
Bottles on sealing machines, cans — on automatic
vacuum-sealing machines at a residual pressure
of 53... 47 kPa. Banks were closed with lacquered
pre-prepared lids. The sealed container with sap was
immediately sent for pasteurization according to
the technological instructions for the production of
fermented and blended birch sap [117].

According to organoleptic parameters, the juices
met the requirements specified in table 6.

According to physical and chemical indicators,
the juices met the requirements specified in Table 7.

It should be noted amuch lower cost ofthe proposed
juices based on fermented birch sap compared to
known blended juices due to the continuation of the
birch sap processing season and a smaller share of
blending and sugar in new formulations.

In addition, the high acidity of fermented birch sap,
due to lactic acid (pH about 3.8) makes it possible not
to add citric acid to the blend, which also affects the
cost of production.

Conclusions. So, on the basis of fermented birch
sap, rich in mineral elements that are in an easily
digestible form, it is advisable to produce various
birch and fruit mixes balanced in biologically active
compounds and mineral composition, and using raw
materials with different chemical composition for the
manufacture of blended juices, it is possible to adjust
their mineral composition in the desired ratio.

It also turned out to be expedient to use
unconventional raw materials (elderberry, lemon
balm, nepets or coils of lemon and lofant, infusions

Table 6
Organoleptic characteristics of blended juices
Indicator Characteristic
Transparent or opaque homogeneous,
homogeneous liquid or liquid mass.
Appearance . .
The presence of sediment, particles and
and . Lol
. hangs, which are due to the peculiarity of
consistency . . g .
raw materials, without foreign inclusions
is allowed.
The taste and smell are well expressed,
Taste and inherent in the used types of raw
smell materials after heat treatment. Extraneous
taste and smell are not allowed
Homogeneous in full mass, inherent in
Color the color of the juice, which is added as
a blend
Table 7
Physicochemical indicators of blended juices
<
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Birch sap with sugar

Birch-apple juice with sugar 7,0 10,3...0,6| 3,0
Birch-orange juice with sugar 9,0 0,4 3.5
Birch-cherry juice with sugar 6,0 0,4 2.5

Birch-cranberry juice with sugar | 9,0 0,9 2,0

Birch-lemon-aronium juice with 11,0 0.5 25

sugar
Birch-elder juice with sugar 9,0 0,5 1,5
Birch-lemon juice with sugar 9,0 0,5 2,5
Birch sap — passion fruit with 9.0 0.4 1.0
sugar

Birch-mango juice with sugar 9,0 0,25 2,5
Birch-aronium juice with sugar 8,0 0,5 3,5
Birch-grape juice with sugar 7,0 0,5 3,5
Birch-strawberry juice with sugar| 6,0 0,5 3,5
Birch-currant juice with sugar 9,0 0,6 3,5

of dried pears, rose hips and linden flowers). This
is due to the fact that this raw material contains a
significant amount of biologically active substances,
due to which they are classified as medicinal
plants. Treatment with plants is quite relevant in
our time due to the complex effect on the body of
biologically active substances (vitamins, essential
oils, tannins, alkaloids, glycosides, saponins, macro-
and microelements, etc.).

Significant role of medicinal plants in the
prevention of various diseases, in particular,
respiratory, nervous, cardiovascular, gastrointestinal
and others.
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H. B. Pozosa, xanouoam mexniunux Hayk, ooyeum (Ilonmascvkuil yHisepcumem eKOHOMIKU | MOp2i6ii).
Po3pobKka mexnonocii Kynaj3coeanux coxié Ha 0CHOL 30p00IHCEH020 Hepe3068020 COKY.

Anomauia. Mema cmammi nonseae y po3pooyi mexHono2ii Kynajico8aHux coKkie Ha 0CHO8I 3a0P00NCEH020
bepe306020 COKY.

Lini cmammi. Memoio pobomu 6yno po3pobrenns 6iomexnono2ii eupodHUYMEa 30pooicen020 6epe306020
COKY Ha OCHOBI NONEpeorb020 8i0060py HAUDIIbUL ehEeKMUBHUX UMAMIE MIKDOOP2AHIZMIE 01 (hepMenmyeants, 00-
CALOIHCEHHA TIKYBATbHO-NPOPIIAKMUYHUX BIACMUBOCMEL PO3POOIEHO20 36p003fceH030 0epe306020 COKY WISAXOM
BCMAHOBIIEHHA BNIUBY HOBO20 8UOY NPOOYKMY HA MEMAbONIUHI Npoyecu opeaniamy ma 1o2o 0ilo npu 3ax60pio8an-
HAX HA MeMAOONIYHUL CUHOPOM, A MAKOXC BUSHAUEHHS. OION02TUHOT AKMUHOCMI pO3PO0NEH020 NPOOYKMY 6i0HOCHO
VMOBHO- NAMO2EHHUX MIKPOOP2AHI3MIE.

Memoouxa docnioxcennsn. Pospobnsiu pizni eapianmu cniggioHOWEeHb iHePeOiEHMI8 KYNANCY8aAHH Ma NPOGO-
ounu ix O0CHIONCEHHS 3a KOMNAEKCOM OP2AHONENMUYHUX MA PI3UKO-XIMIYHUX HOKAZHUKIG.

Cmynens 36epedcenns L—ackop6inogoi kuciomu niciisi mepmiuHoi 06pooKu 6u3HaAYAIU HA MOOETbHUX POZYUHAX.
g yboco na oucmunvbo8anill 800i 2omysanu po3uuru MonoyHoi kuciomu 6 konyewmpayisix 0,05 %, 0,1%, 0,3 %,
0,5% i enocunu 8 Hux ackop6inogy xkucaony 6 xouyenmpayii 0,005 % ma 0,010%. Opearniyni Kucromu u3Ha4AIU
Memooom 8UCOKOeheKmMUBHOI piouHHoi xpomamozpaii 6 obepHeHo—hasosomy eapianmi npu omomempuyHoOMy
Ooemexmyganni Ha npunadi gipmu Waters (USA). KinbKicHe 6U3HAYeHHs Op2aHIYHUX KUCAOM NPOGOOUNLU 32I0HO
CMAHOAPMHUM POZHUHAM.

Pesynomamu. [l]otino 3i6panuii bepesosuil cix € 6ionociyno necmabitvuum. B npoyeci 36upanus 6in Konmami-
HYEMbCA CNOHMAHHOW MIKPOOIOmOoIo i mepMiHu tio2o 30epicanta 00 nepepodKu xoua i 3anexcams 6i0 memnepa-
mypu 30epicanisi, ane obmedncyiomvcs, sk npasuno, 2 0oovamu. Tomy akmyanrbHUM € NPOTOHSYBAHHS MEPMIHIE 11020
30epieanHs 3a paxyHoK po3pooKu Oi0mMexHoN02IUHUX CnOCco0I8 30epedcen s TIKY8AIbHO- NPOQIIAKMUYHUX 81ACHU-
eocmetl 8UXIOHO20 COKY.

Bucnoeku. Taxum wurom, mooenroeants empam L—ackopbinogoi kuciomu npu mepmiunii oopobyi oae smozy
3pobumu 8adxcaueull O MexXHON02l GUCHOBOK, A came CUHMEMUYHY dCKOpOIHO8Y KUCIOMY CIIi0 6HOCUMU Y KYNd-
JICOBAHT COKU HA OCHOBI 30P00ANCEH020 OEpe3068020, MOOMO NICIA 3aKIHUeHHs npoyecy OpoOinHa, Wob 6 HUX 8ice
6CMAHOBUNOCH KUCTIE cepedosulye.

3 mouxu 30py 6ioXiMiuH020 | MIKPOOIONO2IUH020 CKAAOY HAUDLIbW NOBHOYIHHUMU MOJCHA B8AXNCAU (hepMeH-
MOoBAaHI HANOI — NPOOYKMU KYTbMUBYEAHHS MOHO AO0 ACOYIio8aHUX Kyibmyp MikpoopeaHizmis. Lle 3ymoeneno 30am-
HICIMIO MIKPOOP2AHI3MI8 npOOYKYy8amu HeoOXIOHI 018 HOPMATLHO20 (YHKYIOHYBAHHS OP2aHizMy TH0OUHU OI0N02TUHO
akmusHi peyosunu. OCHOBHA GIOMIHHICMb | Nepesasa MaKux Hanoig Hao 36ULAUHUMU NPOOYKIMAMU KYNAXCYBAHHS
nouseac 8 momy, wo 6i0aKmueHi peyosuHU He GHOCAMbCS WNYYHO, d YMEOPIOIOMbCsL NPUPOOHUM ULTSXOM ) Hpoyeci
O6poOiHHA. K0 UXIOHUL NPOOYKM TIMImMO0aHuil 6i0HOCHO psidy BAP abo mae neobxionicmp y noainueHHi opeaHo-
JEeNMUYHUX NOKAZHUKIE O0YINbHO NPOBOOUMU 1020 KYNAICYBAHHS 3 HOCIAMU OANCAHUX 61ACMUBOCNELL.

Knrouogi cnosa: 6iomexnonocis, 30poocenuti bepesosuil Cik, 1iKy8aIbHO- RPOYINAKmMuuni 81aCMU8OCmi, a-
MUMIKPOOHA AKMUBHICTb.
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PO3POBJIEHHS BE3BIJIXOJHOI TEXHOJOTII OJEPXKAHHS
HATYPAJIbHUX BAPBHUKIB 13 POCJIMHHOI CUPOBUHU

M. M. CAMIJIMK, xaHAWAAT TEXHIYHUX HAYK, JOLCHT
(CymchKmii HaioHATIBHUN arpapHuil YHIBEPCHUTET)

Anomauia. bapsnuku wupoxo UKOPUCMOBYIOMbCL Y XAPUOBIll NPOMUCIOB0CHI 015 BUPOOHUYMBA PIZHOMAHIM-
HUX Xap1o8ux npooykmis. Ak npasuio, supoOHuKY 8i00aroms nepesazy WmyyHumM Xapuoeum 6apeHuxam, axKi Oinvuu
cmabinbHi npu mepmoobpobyi ma 36epi2aHHi Paszom 3 mum, cnoocusaui giodaioms nepesazcy HAmypaibHUM 6ap6—
HUKAM, KT € Oe3neunumu OlLi OP2aHIMY TIOOUHU. Y cywacnomy ceimi nocmiiino niosuiyylomscs 6uMou 00 AKOCi
ma besneunocmi dobasok. bacamoghynxyionanvricme € 8adxicausUM NOKAZHUKOM, AKUL GUIHAYAE UDID CHOJICUBA-

uyqa. Memoio 0ano2o 00cniodnicents € po3podientsn 6e36i0X00H0I MeXHON02TT 00ePIHCAHHA HAMYPATbHUX XAPUOBUX
bapenuxis, anmoyianie i bemayianinis, i3 pociunnoi cuposunu. Q6 €Kmom 00CAIOICEHHS € MEXHON02IS nepepoOKU
POCIUHHOT cupogumL Memooom ocmomuurnol Oeciopamayii. B sikocmi npedmemy 00CTIONCEHHST 0OPAHO OOCTYN-
HY 3a 6apmicmio CUposuHy: wepeoHuil oypsx (Beta vulgarls) ma YopHy 6y3tu (Sambucus mgra) 15 cuposuna
€ He uue 0xcepeloM bapeHux peuosut (aHmMoyianie i bema yianinie), a 1 MICMumb 6iMaminu, Xapiosi 6010KHa,
AHMUOKCUOAHMU, AMIHOKUCIOMU, MIHEpANbHI pedoguHu. 3anponOHOBAHUL PeXCUM nepepodKu 00360s€ 36epecmu
bionociuny yinnicme Oypsxie ma s2io 6y3unu. Bionogiono 0o po3pobnenoi mexnono2iunoi cxemu, eupoOIsEmMbCs
PIiOKUll 6apS8HUK HA OCHOBT OCMOMUYHO20 PO3HUHY MA NOPOUIKOBULL, 8UCOMOBIEHULL 3 OCHOBHOT YACMUHU CUPOBUHUL.
Taxum wuHoM, pecypcHuUti NOMEeHYian CUpOBUHY BUKOPUCIOBYEMbCA 8 NogHOMY 00ca3i. Tlpoananizosano gizuxo-
XiMiuHi enacmueocmi pioKux 6apeHUKIe (MAco8y YACMKU caxapo3u ma cyxux pevosut). Bucokuii emicm caxaposu
8 baperuKkax pobums ix npueabUGOI0 CUPOBUHOIO OISl BUPOOHUYMEA DA2amboX Xapyosux npodykmis. Memodom
SWOT-ananizy eusnaueno cuibhi ma ciabki CmopoHu 0aHoi mexHoi02ii, nepcnekmueu ma CKAa0HOW, o8 a3aHi i3
6NPOBAOCEHHAM ii Y 8upobHuymeo. 3’acoeano, wo po3pobieHa mexHono2is Mae psao nepesaz cepeod AKUX. 00CHiyn-
HICMb CUPOBUHU, €KONO2IYHICIb, MEHUIA 3A2ANIbHA MPUBANICIb NPOYeCy, 8UWA OI0N02IYHA YIHHICMb OAPEHUKIB, IX
baeamoyHKyioHAbHICMb, VHIBEPCAILHICMb MEXHON02I.

Knruosi cnosa: namypanvhi 6apsnuxu, ocmomuuna Oeziopamayis, 6e38ioxo0Ha mexnonoeis, Beta vulgaris,

Sambucus nigra.

IMocTanoBKa Npod1eMH B 3arajibHOMY BUIJISII.
[Tix yac BUpOOHMITBA SIKICHUX XapYOBUX MPOAYKTIB
BOXJIMBUM 3aBJAaHHSIM € HE JIMIIE HaJaTH iM IeB-
HUX CMakOBUX Ta ()i3WKO-XiMIYHUX BIIACTUBOCTEH,
a ¥ mpuBaOIMBOTO BUITISIAY.

JJist IbOTO Y TIPOMHUCIIOBOCTI BUKOPUCTOBYIOTHCSI
pi3HOMaHiTHI Xap4oBi OapBHUKH [1]. BinbmiicTs cro-
)KMBadiB BIJIIaAlOTh NIEpeBary HaTypaJibHUM OapBHU-
KaM, OCKIJIbKA BOHH HE MalOTh HETaTUBHOTO BIUIHBY
Ha opraHi3m JironuHu. [IpoTe, iX BapTICTh NIEPEBHIIYE
BapTiCTh ITyYHUX OapBHHKIB. PazoMm 3 TWM, BOHH
MEHII CTabUIbHI ITpH 30epiranHi Ta nepepooiri [2].

JbxepenoM mpupomHUX OapBHUKIB € pi3HOMa-
HITHI YaCTUHU 3€JICHUX POCIIHH, STOIM, OBOUI Ta BiJl-
xonu ix mepepoOku. IIpoTe, IX BMIiCT y CHPOBUHI He
nepeBuirye 4% 1 3a€XUTHh Bil yMOB 3pOCTaHHA Ta
mopu 30WMpaHHS POCIANH. BOHHM IIBHIKO TCYIOTHCS
gepes Jit0 Mikpoopranizmis. Ha sickpaBicTe 6apBHU-
kiB BruBae pH cepemoBumia Ta cmoci® TepMIdHOI
00po0ku [3]. 3abapBieHHsT HATYypaIbHUX OapBHUKIB
BH3HAYAETHCS MITMEHTAMH, 110 MICTATBCS y POCIIH-
Hax [4]. AHTOIliaHU NAlOTh MOXJIMBICTH OTPHUMATH
CUHE, cHHBO-(ioneToBe Ta pyOiHOBE 3a0apBIICHHS.
KaporuHoinu yTBOpIOIOTH Pi3HI BIATIHKH KOBTOTO
Ta IOMapaH4YeBOT0. beTaHiHM yTBOPIOIOTH PSiJ] Pi13HO-
BH/IIB YEPBOHOTO KOJIHOPY. PIaBOHOINN — KOPUYHEBI
IIIrMEHTH POCIHH, a XJIOPO(DIN — 3eJIeHi.

© Camumik M. M., 2022

AKTyanpHOIO TIPOOJEMOI0  Xap4doBoi  rairysi
€ BU3HAUCHHS CTIIOCO0y MmepepoOKu pOCIMHHOI CHpO-
BUHH, KA MO3BOJHUTH OTpPUMaTH Oe3MedHi Hary-
panbHi OapBHUKH.

AHadi3 ocTaHHiX aocaimKeHb i myOsmikamiii.
[Ipuponumii OapBHHUK OeTanaiH, SKHH MICTHTHCA
y uepBOHOMY OypsKy (Beta vulgaris), Mae 1Bl Tpymu
MirMeHTIB: OerariaHiHM (4epBOHO-(IOJIETOBHUII) Ta
OcTtakcanTuH (KOBTHH). Pa3zoMm 11l MIrMEHTH MArOTh
PSA BIATIHKIB 4€pBOHOTO KONBOpY. beTamianin, nmpu-
CYTHIA B OCHOBHOMY B KOpiHHI YEepPBOHOTO OypsKa,
BimoMuii sk OeraniH [5]. CrabinpHICTH OeTaHiHY
3aJICKUTH Bin Horo pH, skuii KomuBaeThes Big 3 10
7, npu ontumansHomy pH Bix 4 mo 5. Moro crekrp
BapilOETHCA Bil POXKEBOTO 110 YepBoHOTO. Lleit Oaps-
HUK HeCTaOUTbHUU y TMPUCYTHOCTI CBITJIA 1 KHCHIO,
MM BIDTMBOM BHUCOKUX TEMIIEpaTyp BIiH pO3KJa-
MaeThCsl. MOXIIMBICTE percHeparlii OeTaHiHy Ipu
30, 40 i 50 °C wminimansHa. Lle BaxumBHil daxTop,
OCKUTBKH pereHeparis OeTaHiHy MOXe IEPemIKoI-
JKaTH KIHETHIl aerpanmaiii [6].

AHTOIiaHOBI OapBHUKH BHUPOOISIOTHCS 13 STiX
YOPHUII, YOPHOI CMOPOIWHHU, KBITiB BOJIOIIKH
CHHBOI, MaJbBH, YEPBOHOI TPOSHIW, MakKy 1 T.IL
Benmuky KinbKicTh WX MITMEHTIB BUSBIECHO B Jepe-
BHHI JESKNX XBOWHHUX JIepeB. ICHYIOTH TEXHOJOTII
onep>KaHHs aHTOIIIaHIB i3 BiJXO/IB, YTBOPEHHUX IIPH
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niepepoOiti ictiBHuX srijg [7]. Cepen TOCTymHOI CHpO-
BHHU aHTOIIaHOBUX OapBHHKIB BEIUKUH iHTEpec
BUKIIMKae Oy3uHa 4opHa (Sambucus nigra), sika Mae
BHCOKUH BMICT 010()1aBOHOIIB. 3a paxyHOK I[LOTO
Oy3nHa 1 TPOAYKTH ii MepepoOKH BIUIMBAIOTH Ha
panionpoTeKTOPHI, AaHTHOKCUAAHTHI, MPOTHU3aNaabHi
BIacTUBOCTI [8]. I3 coKy Oy3uHHM UISIXOM KOHLEHTPY-
BaHHS MOXXHa OTPHUMAard XapuoBHH OapBHHK, KOJIp
SIKOTO PETYIIOETHCS, 3a7alouM MEBHUX 3HaueHb pH
cepenoBuia [9].

Sk mpaBuiiO, eKCTparyBaHHs aHTOLIAHOBUX IIir-
MEHTIB TMPOBOAMTHLCS TMiJIKUCIEHUMU BOJHHMHU Ta
BOJHO-CIIMPTOBUMH PO3YMHAMH. 3 METOI0 ONTHUMi-
3alii yMOB €KCTparyBaHHsl aHTOLIIAHOBUX IIrMEHTIB
3 POCJIMHHOT CUPOBUHHU [9] POBENCHO JOCIIIKCHHS
BIUIMBY Ha iX CTYHiHb BWJIyYeHHS i CTaOLIBHICTBH
TaKMX MapaMeTpiB, SK CHUPOBUHA, PO3YMHHHK, pH
CepeloBHIa, TeMIlepaTypa Ta 4ac. B skocti ekc-
TpPareHTy JOCTI[DKEHO BOMY, €TaHOoJ, NIilepHH
1 BOTHO-TJIILIEPUHOBI CYMillli, SIK POCITUHHY CUPOBHUHY
00paHO YOPHOILTIIHY TOPOOUHY, YOPHY CMOPOIHHY,
BHUHOTPAJ Ta MENTIOCTKU Y€PBOHOT TPOSH/IN.

B ocHOBi OinbIIOCTI TEXHONOTI BHUPOOHHIITBA
HaTypaJIbHUX Xap4oBUX OApBHHKIB MOKIAJCHO IMPO-
[IEC EKCTparyBaHHs. 3alpOMOHOBAHO TEXHOJIOTIIO
BUTOTOBJICHHSI OApBHUKIB 13 BUCYIICHHUX 1 MOAPiOHE-
HUX BIDKMMOK (HOOIYHHMX MPOAYKTiB BHPOOHUIITBA
COKY) TeMHOT0 copty BuHOrpazay [10]. B skocTi ekc-
TpareHTiB aBTOpaMu anpoOOBaHO BOAY, €TaHOII, TITi-
LEpUH i BOAHO-IJIIIEepHHOBI cyMimi. OTpuMaHi 6aps-
HUKHU MaJI TapHi TEXHOJOTIYHI TOKa3HUKH.

OnauM 13 croco0iB MiABHUIEHHS CTaOUILHOCTI
HaTypaJibHIX OapBHUKIB € IHKAICYIIALIis, TKa CTBOPIOE
0ap’ep MixK MaTepiajioM CEPLEBUHU Ta HABKOJIMIIHIM
cepenoBuiieM. bap’ep, yTBOpEeHH 1HKAIICYTFOOUNM
areHTOM, 3aXHIae Marepial, poOJIsTun KiHIIeBUH MPo-
nykt crabuieHimM [11]. B po6orti [12] aBTOopamu
3allPOIMIOHOBAHO EKCTPAKIil0 BHHOTPAIHUX BHXKH-
MOK 0araTopazoBHM €KCTParyBaHHSM Ta KOHIEHTPY-
BaHHSM I1iJi BAKYyMOM. 3alpOIIOHOBaHA TEXHOJOTis
€ JIOCHUTh CKIIQJHOIO0 1 MOTpeOy€e BEJWKOi KiIbKOCTI
PI3HOMAaHITHOTO TEXHOJIOTIYHOTO 00 THAHHS.

Po3pobiieHo TexHONOTIiUHY CcxeMy BHPOOHHIITBA
cyxux OapBHHKIB i3 KM3HJIY 1 TepeHy. 3a II€l0 cxe-
MOIO CHPOBHMHA PETEIBHO MHETHCS 1 IOMIIIAETHCS
B amapar Cokcnera. Excrpaxiiis GapBHUX pEYOBHH
[TPOBOAUTHCS MapaMH YMCTOI BoAHU (TiapoMonyiib 1:4).
TpuBasicTs MOBHOI €KCTpaKIii CTAHOBUTH 5-5,5 TOA
I Ku3winy Ta 6-6,5 ron — mnia tepeHy. OTpuMaHui
nepMear KOHICHTPYETHCS Y POTALIITHOMY BUIIAPHUKY
Ta BHCYIIyeThcs BuXin cyxux OapBHHKIB CTAHOBHTb
0,97-0,98% (xu3umoswuii) Ta 1,0-1,09% (TepeHoBmii).
HenomnikoMm faHOi TEXHOJIOTIT € 3Ha4YHA TPUBAIICTh Ta
CKJIaJIHICTh MPOMHUCIIOBOTO BIIPOBapKeHHs [ 13].

AHai3 nmokaszas, 0 OUIBIIICTh CY4aCHHX TEXHO-
JIOT1 OTPUMAaHHS HATypaJbHUX OapBHUKIB € JTOCHUTb
CKJIAJJHUMH, TPYAOMICTKUMHU Ta TpuBaiumu. [lpu
[OMY BUXiJ] TOTOBOTO MPOIYKTY YK€ HH3KHA.
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@®opmyBaHHs uigeil crarri. Meroro gaHOi
poboTH € Po3poOIJieHHsT 0e3BIAXOAHOI TEXHOJOTI]
ollepKaHHS HATypaJbHUX Xap4yoBUX OapBHUKIB,
aHTOIlIaHIB 1 OeTalliaHiHIB, 13 POCIMHHOI CHPOBHHHU.
O0’eKTOM JOCHIKCHHS € TEXHOJIOTisI MepepoOKu
POCIMHHOI CHPOBUHU METOJOM OCMOTHYHOI JIETill-
paramii. Buxoasiun i3 aHamizy niTepaTypHUX JKe-
pesl MpeaMeToOM IOCHIJDKEHHSI OOpaHO YepBOHHIA
Oypsk (Beta vulgaris) Ta 4opHy Oy3uny (Sambucus
nigra).

Jns 1OCSTHEHHS! MOCTAaBJIEHOT METH MOCTABJIEHO
HACTYITHI 3aBIAHHS JTOCIIKESHHS:

— pO3pOoOHUTH TEXHOJIOTiI0 BUPOOICHHS HATypajlhb-
HUX Xap4oBUX OAapBHHKIB 13 MPOAYKTIB MEPEpPOOKH
Beta vulgaris Ta Sambucus nigra;

— BU3HAYUTH BMICT CYXHX PEUYOBHH Ta Caxaposu
y piokux OapBHHKAX;

— npoBectn  SWOT-anami3 pe3yasrariB J0CTi-
JIKCHHS.

Bukjaa ocHOBHOro marepiajy I0CTiTKeHHS.
BaxnmBo Oyio He TPOCTO PO3pOOUTH TEXHOJOTIIO
BHUTOTOBJICHHS OapBHUKIB, a 3pobutn ii Oe3Biaxo-
HO10. BuOip cHpOBHHY MOSICHIOETHCA i1 HOIMYIISIPHICTIO
1 TOCTYIHICTIO [IJIs OLIBIIOCTI PETiOHIB YKpaiHu.

3anpornoHOBaHO CHPOBHHY OOpOONIATH METOAOM
ocMoTmuHO1 gAerimparamii. I[Iporec ocMOTHYHOTO
3HEBOJHEHHS TPOAYKTIB POCIUHHOTO ITOXO/KECHHS
BKITIOUA€ YaCTKOBE BUIAJICHHS BOJM IUISTXOM 3aHY-
PEHHS B KOHIICHTPOBAaHI BOAHI PO3YMHH 3 BUCOKHMU
OCMOTUYHHAMH BJIACTHBOCTSIMH TIPOTSITOM 3aJIaHOTO
yacy i remneparypu [15]. OcmotuyHa gerigparamis —
1Ie SIBUIIC BUIAJICHHS BOIW 3 HIDKYOI KOHIIEHTpAIil
PO3YMHEHOI PEUYOBHHH Y OULTBII BUCOKY KOHIIGHTpa-
[if0 Yepe3 HamiBIPOHWKHY MeMOpaHy, IO MPHU3BO-
JIUTH JI0 PIBHOB&XHOTO CTaHy Ha 000X CTOpOHAaX
MeMOpanu [16, 17].

BignoBimHo 10 po3poOieHoi  TEeXHOJOTidv-
HOl cxemHu (puc. 1) xopeneruonu Befa vulgaris
(bopmoUY237) peTenbHO TPOMHUBAIOTHCS TEILIOO
MIPOTOYHOIO BOMOI0. BigMuUTI KOpeHeIioau moapio-
HIOIOTHCS Ha IMMIMATOYKH Y GopMi KyOHKIB pOo3MipoM
3x3x3 MM 1 IOMIIIYIOTHCS B amapar JUIsi OCMOTHY-
HOi gerimparamii. Ilinq wac maGopaTopHOTO OCIHI-
JOKCHHSI TIPOIEC TPOBOAMBCSA y PIAWUHHOMY Tep-
Moctari MLW-16 (Himewuunna). s mpoBemeHHS
MpoIIeCy y BUPOOHUIMX YMOBaX, po3po0IeHO KOH-
cTpykmiro amapary [18]. Bunaxin 3HaxomuTbes Ha
crajnii maTeHTyBaHHS.

V amapar s Jerigparariii cIovarky IOTa€Thes
IyKOp—ITicCOK Ta (hiTbTpoBaHA MUTHA BOAA Y CITiB-
BimHOMIeHH] 8:10. CyMimn peTensHO MepeMIlTyeThCs
1 HarpiBa€TLCSA IO MMOBHOTO PO3YMHEHHS KPHUCTATIB.
OTpuMaHu# ITyKPOBHHA PO3YMH ITaCTEPU3YETHCS 3a
temrrepatypu 65 °C 3 BUTpuMKOi0 10 XB IMiCIIsT 4OTO
B HHOTO BHOCSITHCSI IIIMAaTOYKY OBOUiB. J[11st 3HMKEHHS
piBast pH, 3 Meroro 30epeXeHHS BIIACTUBOCTEH
0apBHUX PEYOBHWH, YV IIYKPOBHHA PO3UYHMH BHOCHTHCS
mumoHHs kucnota (1% mo macu cupory).
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BurpumyBaHHS OBOYIB y ILyKpO-
BOMY PO3YMHI 3 MAacOBOIO YacTKOIO

HarypalbH1 DapBHHUKH i3
Beta vuloaris

Harypaneni 6apeHuKH 13 Sambucus nigra :

caxapo3u 80 % 301iICHIOETbCS TP TEM-
nieparypi 45-50 °C npotsirom 2 rouH.

MurTts OypsaKkie

[[puroTyBaHHA YKPOBOTO
pozuuny (CP=80%)

MutTa Oy3HHH |

[lin wac ocmoru4HOI jeriApararii
y OCMOTHYHHMH PO3YMH pa3oM 3 Kili- Y t=-18°C Y
TUHHUM COKOM TIepEeXOfsTh OapBHI IlojpidHenns Oypsxkis ||! ,Ll,ecppoclraum | [lacrepusanis nykposoro
PCYOBHUHH. Ilo 3akiHYECHHIO Ipouecy (3%3%3 mm) =0-5°C pozunny (t=65°C, 1=10 xB
OCMOTHYHOI Jjerimparamii ocmorwy- N - |

o r
HUI po34urH HaOyBae ACKpaBo OOpIO- | —

BOT'O KOJIbOpY. MOro BiJOKpEMITIOIOTH |
BiJI IIIMATOYKIB KOPEHEIUIOIB TPOIli- i
JDKYBaHHSM, QacyroTh y CTEpPHIbHHN i
MOCY/l 1 HAIPABJIAIOThH HA 30epiraHHsl. !

YacTKOBO 3HEBOAHEHA CHPOBHUHA
(Oypsixku abo sirogu Oy3uHM), BiIi-
JIeH1 BiJ IyKpOBOTO PO3YHMHY, BHUCY-

I'Teepita (pakiis

Y

|
i
i
[
| | 3aMOpOKyBaHH
i
i
|
|

OcmoTHYHA AeTiapaTaiis

~ JIuMoHHa KHCIIOTA
(t=45-50°C, 1=1,5 rop)

A

. .. | Piamna i
Pozjinenns Ha (paxiii

Y i

LIYIOThCs y iH(padepBOHiN cymapii I Cymints qacTrono :
IPOTATOM 2 TOAMH IPU TeMIeparypi i | 3HeBomHeHOI cHpOBHHH CDacya:auus ¥ TEPMCTIHHY :
50 °C. Ilics BUCYLIYBaHHS 3a JOTO- l (=30°C, =2 ron) CICTAHHY TOpY :
MOTOI)  JTaDOPaTOPHOTO  JTUCKOBOTO i v v ;
mimHa JI3M-1 (Buakicts oOepTaHHs i i
Bay 1047 paj/c) BUCyLIEH] YaCTHHKH | [opiGuenns 36epiranns i
MoApIOHIOBAIM A0 KPYIHOCTI, fKa ! i
3a0e3rneuye IMOBHUM MPOXiJ Mate- ! Y !
play yepe3 IUIETCHE JIaTYHHE CHTO ' !
Ne 015 (0,15 mm). OTpumaHi TOHKO- : ®acysanns > 36cpiranns :

JVCIIEPCHI TIOPOIIKKM MOXKHA BHKO-
PHUCTOBYBAaTH B SIKOCTi MOPOIIKOBOTO

OapBHUKA Ta Xap4oBOi Jo0aBkH, Oara-
TOi Ha BITaMiHHM, MiHEpaJbHI pPeduo-
BUHU [19] Ta Xap4oBi BOJIOKHA.
TexHonoriss iepepobku Sambucus
nigra TonmiOHa J0 MpPEACTaBICHOI
BUIIE TEXHOJOTi, ajne BUKIIOYAETbCS Omeparis
OJPiOHEHHS. CUPOBUHU TEpe]l OCMOTUYHO JETij-
paranieto. Haromicts, mepes nepepoOKoro, BiAMUTI
SITOJIN 3aMOPOXYIOThes. Lle mo3Bosisie 3a0e3nednTy ix
nepepoOKy He 3aJIeXKHO BiJl IIOPU POKY.
HocmimkenHst (i3UKO-XiMIYHUX TTOKA3HHUKIB MPO-
BOJMITUCS 32 CTaHAAPTHUMU METOTUKAMH, XapaKTep-
HUMH JUTS IIyKPOBOTO BUPOOHHIITBA. MacoBy 4acTKy
CYXHX PEeYOBHH BU3Ha4anu pedpaxromerpom PITJI-3.
MacoBy yacTKy caxapo3W BU3HA4Yalld IpaBiMETpHY-
HAM METOZOM 3a JomoMororo mnoispumerpa CY-5.
PesynwraT mociimpkeHHs IpeacTaBieHi B Ta0mui 1.

Tabmuns 1
PesynbraTn ¢isuko-XiMiYHHX IOKAZHUKIB
bapeauk | bapBHuk
ToKA3HIKH SIKOCT HA OCHOBi | Ha OCHOBI
Beta Sambucus
vulgaris nigra
MacoBa gacTKa CyXux 68 65
pedoBuH, %
MacoBa uacTka caxaposu, % |60 61

Pesynbratn mokazamy, IO TNpPU OCMOTHYHIH

Puc. 1. Texnosnoriuna cxema BHPOOJICHHSI HATypaJbLHHUX 0apBHHUKIB

Jerimparamii i3 Arig Oy3WHH TepeXOmuTh Oinblia
YaCTMHA BOJIOTH, HiX 13 OypskiB. lle moB’s3aHO
3 THUM, II0 TKaHWHA OypsKiB OIIBII BOJIOKHUCTA.
IIpore, MacoBa yacTka caxapo3d B OapBHUKax Ha
OCHOBi Sambucus nigra Bulla, HiX y OapBHHUKax i3
Beta vulgaris.

SWOT-anani3 npoBomuiIn 3a METOAUKOI TIPEe-
cTaBicHOO B jochimkeHHi [lamuenko B. [20].
PesynwraTy aHami3y mpeacTaBieHo B TaOIHII 2.

3anpomoHOBaHa TEXHOJOTiA [JO3BOJISIE PO3ILU-
PUTH aCOPTHMEHT PiKUX Ta IMOPOIIKOBUX OapBHU-
KiB. BpaxoByrounm OaraTuii XiMiYHHIA CKIIaJ CHPO-
BUHH, OTPUMaHi OApBHHUKH KpiM OCHOBHOI (DyHKIIii,
BUKOHYBaTHMYTh JOJAaTKOBY, HAJal04d NPOAYKTaM
(YHKIIOHANBHUX BIAacTUBOCTEH. Jlns migBHImEeHHS
TEPMiHY IPUIATHOCTI PiIKUX OAPBHUKIB MOXKHA JI0 TX
CKJIaqy BKJIIOYMTH aHTHOKCHIAHTHI MpenapaTy Npu-
ponHoro mnoxomkeHHA. Cepel NMOTEHLIHHUX BUAIB
nobaBok € edipHi onii nuTpycoBux. KomkyBaricTb
MOPOIIKIB 00yMOBJIEHA MPUCYTHICTIO BEUKOI KiJb-
KoCTi caxapo3u. [paHymoBaHHA [O3BOJIUTH BHPi-
LIMTH L0 TpoOIIeMy.

Ha nanomy erami mociimpkeHHsS pifki OapBHUKHU
anpoOOBaHO NpU BHUPOOHMLITBI BapeHHKIB, a IMOPO-
IIKOB1 — MaKapOHHUX BUPOOiB. Pe3ynbraru nmokasanm,

o1
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Tabmurs 2

Pesyabratu SWOT-anauizy

CuabHi croponn (Strengths)

Caa6ki croponu (Weaknesses)

BUKOPUCTaHHSI CHPOBUHH PETriOHAIBHOTO 3HAYEHHS
(exoJorivyHOi, TIOCTYITHOT 3a BapTICTIO Ta KUIBKICTIO)

TEpMiH 30epiraHHs piIkuX OapBHUKIB MiCIIs
BIJIKPUTTSI TepMETHYHOI Tapy He nepesuiye 15 1ib

OHOYACHE BUPOOHMIITBO JBOX MPOMYKTiB (pigKuii OapBHUK,
CMaKO-apoMaTH4Ha TTOPOIIKOBA Xap4yoBa 100aBKa (Mae
BJIACTHBOCTI OapBHHKA)

TTOPOIITKOBI OAPBHUKH 30€piraroThesi MPOTATOM ABOX
MICSIIIB, HE BTpaYar0dyu CTa0IIbHOCTI KOJIBOPY, aje
JUISl HUX XapaKTepHa KOMKYBAaTICTh

BIJICYTHICTb BiZIXO/iB BUPOOHHUIITBA

3aMOpPOXKYBaHHS STl J03BOJISIE YHUKHYTH CE30HHOCTI 1X
epepoOKu

30epesxeHHs 010J0Ti9HO{ IHHOCTI MPOIYKTiB

BiJICYTHICTh CKJIAJTHUX CIICIIU(IYHUX TEXHOIOTIIHUX
MIPOIIECiB

YHIBEPCANBHICTB JUIsl PI3HOMAHITHOT POCIMHHOT CUPOBUHU

POCIIUH)

(KOpeHeIUTiIHUX OBO4iB, PPYKTIB, AUKOPOCIUX SITiJI, 3EJTEHUX

ITepcnexkTuBu (Opportunities)

Craagnomi (Threats)

BKJIFOUCHHA y CKJIaJl KOMIIOHCHTY 13 BUCOKMMH
AHTHOKCUJAHTHUMHU BJIAaCTHBOCTAMU

nepepoOHi MiAIPUEMCTBA BUCOKOT ITOTYKHOCTI
BUKOPHCTOBYOTh IITY4YHI OapBHUKH

TpaHYJIIOBaHHS MMOPOITKOBUX OapBHUKIB

MiJBUIIEHHS CTIKOCTI OApBHUKIB il 9Yac TePMIidHOT
00poOKH MPONYKTIB

IO Ticysl BapKH, KOJip BUPOOYy HE 3a3HAa€ CYTTEBUX
3MiH. OUIBIIICTh XapuOBHX MiANPHUEMCTB BiJIae
nepeBary OapBHUKaM i3 BUCOKMMH TepMiHamMHu 30epi-
ranns. [Ipote, 6GapBHHKM BUTOTOBJIEHI 3a po3po0iie-
HOIO TEXHOJIOTI€I0, MOXYTh 3HAHTH IIMPOKE 3aCTO-
CYBaHHS y 3aKJiaJlaX XapuyBaHHS JJISl NPUXUIBHUKIB
30POBOi HATYpalbHOI TXKi.

BucHoBkm i3 3a3HavyeHux npodaem i mnep-
CIHeKTHBH TMOJAJBIINX JOCHIIKEHb y NOTAHOMY
Hanpsimi. Pe3ynerat TpoBeAEHMX IOCIiIKEHb
MOKa3au:

— PO3po0JIeHA TEXHOIOTis BUPOOJICHHS HaTypaib-
HUX Xap4yoBUX OapBHHKIB 13 MPOAYKTIB MEpepoOKH
Beta vulgaris ta Sambucus nigra € 0e3B1IXOTHOO

1 Habarato MpoCTilo0, MOPIBHSIHO 3 IHITUMHU TEXHO-
JIOTisIMU OTPUMAaHHS HaTypaJbHUX OapBHHKIB;

— BMICT CyXHMX PEUOBHH Yy pIIKHX OapBHHUKax
JI03BOJISIE 320€3MEUUTH TEPMiH iX 30epiraHHs Micis
BIIKPUTTA TEPMETUYHOI TapH NPOTATOM 2 THXKHIB.
BpaxoByloun BiJHOCHO BHCOKHH BMICT caxapo3u
y OapBHUKax, BOHH ieajbHO MiAIHAYTh IS BUPOO-
HUIITBA YKPUCTHX KOHIUTEPCHKUX, XTi000YyT0UHNX
BUPOOIB, MOJIOUHUX JICCEPTIB 1 T.IL.;

— SWOT-anani3 pe3yibraTiB JOCITiIKEHHS MTOKa-
3aB, 1110 pO3pO0JIcHa TEXHOJIOTisI Mae Habarato OibIie
MO3UTUBHUX CTOPiH, HIXK MPOOJIEMHHUX TUTaHb, TOMY
il MO’KHA BIPOBAJIUTH Y BUPOOHUIITBO TIICIs J0OMAAT-
KOBOTO OIPAaLIOBaHHS.
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M. Samilyk, PhD, Associate Professor (Sumy National Agrarian University). Development of a waste-free
technology for obtaining natural dyes from plant raw materials.

Abstract. Dyes are widely used in the food industry for the production of a variety of food products. As a general
rule, manufacturers prefer artificial food colors that are more stable during heat treatment and storage. At the
same time, consumers prefer natural dyes that are safe for the human body. In the modern world, the requirements
for the quality and safety of additives are constantly increasing. Multifunctionality is an important indicator that
determines the choice of the consumer. The purpose of this study is to develop a waste-free technology for obtaining
natural food dyes, anthocyanins and betacyanin, from plant materials. The object of research is the technology of
processing plant raw materials by the method of osmotic dehydration. Affordable raw materials were chosen as
the subject of the study: red beet (Beta vulgaris) and black elderberry (Sambucus nigra). This raw material is not
only a source of coloring substances (anthocyanins and beta cyanine), but also contains vitamins, dietary fiber,
antioxidants, amino acids, and minerals. The proposed processing mode allows you to save the biological value
of beets and elderberries. According to the developed technological scheme, a liquid dye is produced based on an
osmotic solution and a powder dye, made from the main part of the raw material. Thus, the resource potential of
raw materials is used in full. The physicochemical properties of liquid dyes (mass fraction of sucrose and solids)
are analyzed. The high content of sucrose in dyes makes them an attractive raw material for the production of many
food products. The SWOT analysis method identified the strengths and weaknesses of this technology, the prospects
and difficulties associated with the introduction of this technology into production. It has been established that the
developed technology has a number of advantages, including: the availability of raw materials, environmental
friendliness, a shorter overall process time, the highest biological value of dyes, their multifunctionality, and the
versatility of the technology.

Key words: natural dyes, osmotic dehydration, wasteless technology, Beta vulgaris, Sambucus nigra.
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KOMIIVIEKCHA ITIEPEPOBKA BUHOTI'PALY
3 OTPUMAHHSM AJIKOTOJBbHUX I BE3AJKOIOJIbHUX HANIOIB

I'. I1. XOMMUY, nokTop TEXHIYHUX HaAYyK, mpodecop;
0. B. IEBUEHKO, xanaunaT TeXHIYHUX HAYK, TOLEHT;

I. B. HOHI, xanaauaaT TeXHIYHUX HAYK, JOICHT
(ITonTaBCBbKMH YHIBEPCUTET €KOHOMIKH 1 TOPTIBIII)

Anomauyia. Cmammas npuceésauena KOMnIeKcHitl nepepooyi Cupo8uHy ma UKOPUCTAHKIO NPOOYKMie nepepooKu
sunozpady copmy Monooea 6 axocmi 0dxcepena 6i0102i4HO AKMUBHUX PEYOSUH 8 MEXHOLO02II ANKO2ONbHUX ma be-
3AIK020IbHUX Hanois. Mema 0ocnioxicennsn — nepepobka UHO2pady 3 OMPUMAHHIM AIKO2OAbHUX | 0e3aIKO20NbHUX
HANoig 3 BUKOPUCTIAHHAM BUHOCPAOHO20 COKY [ BOOHO-CNUPMOSBUX eKCTPAaKmie 3 8u4asox eunozpady. Memoou
00CNI0NHCEHb — OP2aHONeNnMUYHI, (i3uyHi, XIMIUHI Memoou 8USHAYEHHS AKOCMI CUPOBUHU, Hanispabpuxkamis i 2o-
MoBUX NPOOYKMi6, Memoou NIAAHYBAHHA eKCNEePUMEHMY [ MAMeMamuyHoi 0O6pOOKU eKCnepuUMeHmanoHux OaHuXx.
Pesynvmamu. [Iposedero ananiz nokazHuKié SKOCmi 6UH02pady, COKY ma UUaBoxK i Niomeepoicero ix bazamuil Xi-
MIYHUIL CKAAO, 4 HAABHICMb 3HAYHO20 8MICHY (DEHONLHUX Ma OAPEHUX CHOLYK 00360IAE GUKOPUCTNOBYBAMU NPOOYK-
mu 1io20 nepepobKu 8 AKOCMI NPUPOOHO20 AHMUOKCUOAHMY. {15l OMPUMAHHS COKY 8UKOPUCIMOBYBANU CNOCIO Npsi-
MO20 8I0JHCUMY SIK HAUOIIbU PAYIOHATBHULL 8 YMOBAX PECMOPAHHO20 20Cnodapcmed. Bemanosneno doyinenicme
suKopucmants npoyecy excmpazysanus 50 % 600HO-CNUpmosuM po3yuHOM 8U4ABOK 3 UHOCPAOY. 3anpOnOHOBAHO
MEeXHON02iI0 NPOBEOeHH s NPOYeCy eKCMpPazy8aHHs i GUSHAUEHT NOKAZHUKU AKOCMI OMpuMano2o ekcmpaxkmy. Posens-
HYmMi HANPAMKU BUKOPUCIAHHA BUHOSPAOHO20 COKY 8 MEXHON02T KYNAMNCOBAHUX COKI8 Ma Oe3aIKO20NbHUX HANOi8
ma 600HO-CRUPMOBO20 eKCIMPAKMY 3 UHABOK 8 MEXHO02Ii claboanrkozonbHux Hanois. Iloxkazano, wo nanoi marome
30a1aHCOBAHUL KUCLO0-COTOOKUL CMAK, NPUEMHULL GPOMAM 3 Te2KUMU OCGINCAIOUUMU MOHAMU, NIOBUUYEHY XAPYO8Y
ma 6ion02iuHy YIHHICb, WO CEIOHYUMb NPO MONCIUBICIbG BUKOPUCTNAHHA GUHOZPDAOHUX COKI8 Ma 80OHO-CHUPIOBUX
EeKCMPAaKmie 3 U4ABOK y CKAAJT HANOIB.

Bucnosku. JJosedena ooyinvhicms 3anpoeaddicerHs KOMIIEKCHOT nepepobku eunocpady copmy Mondosa 6 mex-
HONO2IT anKo20IbHUX Ma 0e3aIKO20NbHUX HANOIB.

Knruosi cnosa: sunozpao, cik, ekcmpakm, 8udasKku, Hanoi, 6apeHi peuosunu, eHOIbHI peyosutu, 8i0xXo0u,

6MOPUHHA CUPOBUHA, KOMNJIEKCHA nepep05l<a.

IocTanoBka Mpo6./ieMH B 3arajibHOMY BHIVISIII
Ta 3B’A30K i3 HaWBaKIUBIIMMHM HAYKOBHMH YU
NPAKTHYHUMH 3aBJAHHAMU.

Parion xapuyBaHHS Ta AKiCTh IPOIYKTiB MOJEITIO-
I0Th 3arajbHUI CTaH 3I0pOB’S Ta ajamnTaliiHo-3a-
XHCHI BJIACTUBOCTI OpraHi3My, SIKi y 3Ha4HIA Mipi
3ajekarh BiJl cioco0y KUTTA JIOAHHU, 30KpeMa xap-
YOBO{ MMOBEIIHKU — YCTAJICHOTO CITIOCO0Y XapuyBaHHS.
Oco0IHBO TOCTPOIO 3aIHIIAETHCS MpodiIeMa Xap4y-
BaHHs Mool [1]. Croci® ®HUTTA Cy4acHOI MOJIOMII
3MIHIOETBCSl TMiJ] BIUIMBOM (DaKTOPiB 30BHIIITHHOTO
CEepe/IOBHINA, B TOMY YHCII XapuyBaHHs, (hi3MIHOTO
Ta TICUXOJIOTTYHOTO HAPYKEHHS, IIBUIKOCTI OOMIiHY
iHpOpMaIli€to, cTaHy HAaBKOJHIIHBOTO CEPElIOBHIIA,
sIKi 0e3MocepeIHb0 BILUTUBAIOTH HA CTaH 3/I0POB S,
pare31aTHICTh Ta eMOIIHHNN HacTpiil. Bee vacTirre
MOJIOZb JUTS ATPUMKH SIKICHOTO BiAMOYHMHKY 1 rap-
HOTO HACTPOIO 00MpaE Pi3HOMAHITHI Haroi [2].

ACOPTUMEHT TaKWX HamoiB IOCTIHHO PO3IIH-
PIOETHCS 3a PAXyHOK PO3POOKH HOBHX TEXHOJIOTIH.
VY cydacHuUX BUPOOHMIITBAX TaKOi MPOIYKII 3011b-
HIYETHCS. BUKOPUCTAHHS PI3HOMAHITHUX XapyOBUX
J00aBOK: apOMaTH3aToOpiB, KOHCEPBAHTIB, CTa0ii-
3aTOPiB, Jisl SKUX MPH TPUBAJIOMY HAJXO/DKEHHI JI0
OpraHi3My i CyMapHOMY CIIOXKHMBaHHI 13 Pi3HUMH Xap-
YOBUMH MPOJYKTaMH, HalluacTille CHEKaMH, BUSIBIISIE

© Xowmuu I I1., JleBuenxko FO. B., Yoni 1. B., 2022

HETaTUBHUH BIUIUB Ha opradi3m moauHu. [3] Tomy
aKTyaJIbHOIO € PO3pO0Ka pEelernTyp HANOiB 3 BUKOPHUC-
TaHHSIM CHPOBUHH, SIKA MICTUThH OiONOTIYHO aKTHBHI
PEYOBUHHM — MPUPOIHI YHIKaJIbHI KOMIUIEKCH pPOC-
JIMHHOI CHPOBHHH, SIKi MaIOTh JIIKYBaJIbHO-TIPOQinaK-
TUYHY JIif0 T4 MOXIIUBICTD 1X BUKOPHUCTAHHS SIK Xap-
YOBUX JTOOABOK, OCKIJIbKH BOHU BOJIOMIFOTH PI3HUMU
CMaK0-apOMaTHYHUMHU, T1yOUIIEHUMHU, AaHTHOKCHAAHT-
HUMH, aHTUMIKpOOHHMH Ta 1HIITMMHU BIACTUBOCTSMH.

BcranoBneHo, 10 BiAXOOM, SKI OTPUMYIOTHCS
B TIpOLIECi MepepoOKH BUHOTPAAHOI SITOIH, MICTAThH
y CBOEMY CKJali LiHHI Xap4oBi pEYOBUHH, a TOMY
MOXYTh BHKOPHCTOBYBAaTHCh Ha MiINPUEMCTBAX SIK
HOBa CHpPOBHHA YM HamiBpabpHuKaTH, NepepoOisaTUCh
JUIS. BUTOTOBJICHHSI XapYOBUX 1 TEXHIYHUX MPOAYKTiB
abo pealizoByBaTHCh MiANpueMcTBaMm [4].

PocnuuHI Bigxoau 3aliMaroOTh 3HAYHE MICIIE Cepe
3arajibHO1 KiJIbKOCTi BIIXOZIB Xap4OBOi MPOMHCIIO-
BOCTi. 3a CTaTHCTHKOIO Oinblia MOJOBUHA MEPBUH-
HUX pecypciB He y BiIXOAH, sIKi 3HAYHO 3a0pyIHIO-
I0Th JOBKUIIS, 3MiHIOIOTh CKJIAJA TOBITpS, IPYHTIB,
BOJIM il Yac po3KiagaHHs abo crantoBaHHs, X04a iX
MOKHa ITOBTOPHO BUKOPHCTOBYBAaTH B Pi3HUX Tay-
34X B AKOCTI NMPOIYKTiB BTOPHHHOTO BHKOPHCTAHHS
[5, 6]. L1 mpobnema akTyanbHa i 11st YKpaidu, ToMy
0 4Yepe3 HENOCKOHAIICTh TEXHOJIOTIH OUIBIINCTh
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BiJIXO/iB BUKHAETHCS, IO JOCUTh HEraTUBHO BILIU-
Ba€ Ha CTaH JOBKIJUIA.

BiamoBigHO 10 HaIiOHANBHOI CTpaTerii ympas-
niHHA Bigxomamu B Ykpaini 1o 2030 poky [7] akty-
QJIBHUM HaIPsSIMOM PO3BUTKY BITUM3HSHOI TA CBITOBOT
XapyoBOi MPOMHUCIOBOCTI € palioHaJbHEe BUKOpPH-
CTaHHSl CHPOBHHHHUX PECypCiB, MakcuMalibHe 30epe-
JKEHHS y TOTOBUX MPOAYKTAX TOTO MPHUPOJHOTO KOMII-
nekcy OionoriuHo akTHBHUX peuoBUH (BAP), skuit
MICTHTBCS Y BUXiJHIM CUPOBHHI i OCHOBHA KIJIBKICTb
BiJXO/iB MOBHHHA BHKOPHCTOBYBATHCS y BHPOOHH-
UTBi HUIIXOM 3alpOBA/KCHHSI KOMIUIEKCHHX, pecyp-
co30epiraroumnx TeXHOJIOTH.

AHaJi3 OCHOBHUX JOCTiIKeHb i myOJikamiii.
PociivHHa cHpOBHHA SIK KOMILIEKC 0i0JIOTIYHO aKTHB-
HUX PEYOBUH MPUPOJHOTO MOXOIKEHHS € 00’ €KTOM
JOCHIKEHHS BITYM3HSIHAX HAyKOBLIB Ta mpodecio-
HaJIiB Xap4oBOi MPOMHUCIIOBOCTI.

Bunorpag Ham3BHUYalHO I[iHHA CHPOBHHA JIJIst
nepepoOKH Ha HATYpaJibHI COKU. BiH MicTUTh 3HAYHY
KUIBKICTh JIETKO3aCBOIOBAaHUX BYIIIEBOJIB Ta 0i0JI0-
TYHO aKTUBHHUX Pe4OBHH. OCOOIMBO BUCOKHH BMICT
BITaMiHiB, JICIIUTUHIB, ()EPMEHTIB, MarHiI0, KAJIBIIiIO,
(dochopy Ta IHIUX I[IHHKUX JUIsI OpraHi3My PEeYOBUH
y YepBOHHUX copTax BuHorpaxay [8]. 3aBmsku minBu-
LIEHOMY BMICTy (DEHOJBHHX CIONYK, IEpll 3a BCe,
AHTOIlIaHIB, JICHKOAHTOIIIaHIB, KaTeXiHiB, ()IIaBOHO-
JIiB, 110 BOJOIOTH P-BITaMIHHUMU BIACTUBOCTIMHU,
YepBOHI COPTH BHHOTPagy Ta BHUTOTOBIICHI Ha iX
OCHOBI Xap4uoBi MPOAYKTH XapaKTEPU3YIOTHCS BHCO-
KOO 010I0TIYHOO IIiHHICTIO [9].

[lpu BUPOOHWITBI COKIB 3HayHa KIJIBKICTb
(heHOMBHUX Ta AHTOIIAHOBUX PEUOBUH 3aJIUIIAETHCS
y BHUYaBKaX, SIKi HEIOCTaTHHO BUKOPUCTOBYIOTHCS SIK
BTOpPWHHA CHUPOBUHA Y XapuOBUX TEXHOJOTisX. Tomy
JOUUIBHUM € 3allpoBaJKCHHS KOMIUIEKCHOI Mepe-
POOKHM BUHOTPAIy 3 METOI MaKCHMaJIbHOTO BUKOPH-
CTaHHS PECYPCHOTO MOTEHI[ially BUHOTPAIHOT STO/H.

AHaJMITHYHUA OMIAJ JIiTeparypu II0Ka3aB, IO
BUPIIICHHSM [HUTaHb KOMIUIEKCHOI IepepoOKu
BUHOTpaNy 3aliMaBcs LUIMH psij BITYM3HSHUX Ta
3apyOikuux Buenux [8, 10, 11, 12]. Hespaxarouu
Ha BaroMicTh Ta 0OCSATH paHillle MPOBEACHUX IOCITi-
JOKEHb, 3aBIaHHS KOMILUICKCHOI MepepoOKU BiIXOIIB
BUHOTpAy Y COKOBOMY Ta BHHOPOOHOMY BUpPOOHH-
LTBax MMOBHICTIO He BupimeHi. OJHaK, BAKOPUCTAHHSI
BUYaBOK Y Xap4yOBiil IPOMHUCIOBOCTI JIO3BOJIUTH PO3-
IIMPUTH ICHYIOYHMH aCOPTHUMEHT IPOIYKTIB Xapdy-
BaHHS, JaCTh MOXJIMBICTh 30araTUTH iX OlOJOTIYHY
LIHHICTh, MIJABUIIUTh €(PEKTHUBHICTH MPOMHUCIOBOTO
BUPOOHHUIITBA.

HaykoBusmu HYXT mnpoBeneHi 10CTiIHKEHHS
3 BU3HAUCHHS BMICTY IIEKTHHOBUX PEYOBUH Y BUUAB-
Kax BUHOTPaJy TEXHIYHUX COPTIB, SKi BUPOILYIOTHCS
Ha MIiBAHI YKpaiHu, JUIS MiATBEPIKCHHS MPOMHCIIO-
BOT 3HAYYIIOCTI BUHOTPAIHUX BUYABOK B SKOCTI MEK-
TUHOBMICHOI CUPOBHHH, 30KpeMa B IyKPUCTUX KOH-
JTUTEPCHKUX BHUpPOOaxX. 3amporOHOBAaHO IMEPEepPOOKyY
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BUHOTPaIHUX BUYABOK Ha ITIOPE Ta MiJBap JJisi CTBO-
PEHHSI HOBUX TEXHOJIOTiH IIyKEPOK 3 KOMOIHOBAHUMHU
Koprirycamu [4, 8].

Hocnimkenns, ski npoBoauincs Ha 0azi CHAY,
MiATBEP/KYIOTh, IIO0 BHYABKH € MEPCHEKTUBHOIO
BYIJIEBOJHOIO CHPOBHHOIO JIJIsi BUTOTOBJIEHHSA CMa-
KO-apOMaTHYHUX J00aBOK, SIKIi MOXXHa BUKOPHUCTO-
BYBaTH B SIKOCTI BTOPUHHOI CHPOBHHHU Y TEXHOJOTIi
masypeit [13].

HaykoBui OHAXT 3amponoHyBaid BHKOPH-
CTaHHS CKCTPaKTy 3 BHHOTPAJHHX BHYABOK JUIS
3aMiHM IITYYHUX OApBHUKIB, SIKi BUKOPHCTOBYIOThCS
B KOHAWTEPCHKIM Ta XJIi0OIMeKapChKiii MpoMUCIIO-
BOCTI 1 Mojmanplly TepepoOKy BIAXOMIB Ha BHHO-
rpagHe OOpOIITHO .

IIpoBenenuii anami3 JiTepaTypHHUX JHKEpEI, IIijI-
TBEPIPKY€E, N0 HAWKpalmM crocoOoM ISl Makcu-
MaJIbHOTO BHJIYYEHHS KOPHCHUX PEYOBHH 3 BHHO-
rpagHUX BHYABOK € eKcTparyBaHHs. Lle onuH 3 Haii-
MPOCTIMIAX CHOCO0IB, KU HE TMOTpedye MTOpOroro
YCTaTKyBaHHS Ta MarepiaiiB, aje Bigpi3HIAEThCA
pe3ynbTaTHBHICTIO. AHaJi3 3apyODKHUX JITEpaTyp-
HUX JDKEpeNl MIATBEpIKYye eQeKTHBHICTb 3acTo-
CYBaHHS EKCTPaKTiB 3 BHHOTPAJHUX BUYABOK IPH
BHPOOHHIITBI HAIOIB, IO T03BOJISIE OHOYACHO BUKO-
pPUCTOBYBaTH HaTypalbHy CHPOBHHY 1 OOMEXKHUTH
BUKOPUCTAHHS IITYYHUX OApBHHKIB.

3anpornoHOBaHO ISl TOKPAIEHHS MPOoIecy eKc-
TparyBaHHS BHKOPHCTOBYBAaTH OiOJNOTiuHI KaTa-
mizatopu, QepMeHTHI Tpenapard, $Ki CHpPUSIOTH
ictoTHOMY BuiyueHHIO BAP 3 BHYaBOK pOCIHHHOT
CUPOBWHHM [5], aje Taki cmocobu CKIagHO peaiily-
BaTH B yMOBaX PECTOPAHHOTO TOCIIOAApPCTBA 1 BOHU
BITMBAIOTH HA BapTICTh TOTOBOTO MPOAYKTY.

B monepennix mocmimkeHasx HaykoBrsamu [IYET
BUBYABCS BIUIMB DPIi3HUX EKCTPArcHTIB JUIsi MaKCH-
MaJbHOTO BWIy4eHHA BAP 3 BHYaBOK AMKOpPOCIOl
TJIOZOBO-STIAHOI CHPOBHHM, SKi 3aBISKA BUCOKOMY
PIBHIO 1X 3aCBOIOBaHHS Ta BIIHOCHO IPOCTOMY CIIO-
co0y BHECEHHS PEKOMEHTyBAIHCS TIPH BUPOOHHUIITBI
MIPOAYKITii 3 aHTHOKCHIAHTHOIO JI€TO.

BpaxoByroun 3HauHN BMICT (DEHOJNBHHUX CITONYK,
SKi BOJOMIIOTh aHTHOKCHIAHTHUMH BIIACTUBOCTSIMU
1 TIepeBaYKHO MICTATHCS B MIKIPITi BUHOTPAIHOL ATOIH
JOUUTFHO PO3MIAHYTH MOXJIMBICTh BHUKOPHCTAHHS
BTOPHWHHOI POCIWHHOI CHUPOBHWHM ISl PO3NINPEHHS
ACOPTUMEHTY HAIOIB.

Ha BimMminy Bim 0e3a1KoroinbHOI MPOAYKIIIl MMpo-
MHCJIOBOTO BHPOOHUIITBA, HAMOI y 3aKialaX pecro-
PaHHOTO TOCHOAAPCTBA OAPa3y PeajizoBYIOTh, TOMY
BOHH HE TOTPeOYIOTh KOHCEpBYBaHHS. BurydeHHs
[IBOTO TEXHOJIOTIYHOTO IIPOIECy IMO3UTHBHO BIUIH-
Bae Ha 30epeKeHHs BUXIITHOTO KoMImiekcy BAP, mo
MICTATHCS B TIPOMYKTaX MepepoOKH. Y 3B’S3KY 3 IIM
BUKOPUCTAHHS €KCTPAKTIB POCIMHHOI CHPOBUHU IS
pO3pOOJICHHS HOBHUX TEXHOJIOTIH HAmoiB B yMOBax
MiAIPUEMCTB XapayBaHHS € MEPCIEKTHBHUM HAayKO-
BHM HaImpsiMOM JOCIi/KEHb.
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@opMyBaHHA Uijeill crarTi (IOCTaHOBKA
3aBaanHsa) Mera crarti — mnepepoOKa BUHOTpaIy
3 OTPUMaHHSIM QJIKOTOJEHUX 1 O€3aJIKOTOIEHUX
HAIoiB 3 BUKOPUCTAHHSIM BHHOTPAJTHOTO COKY 1 BOII-
HO-CITUPTOBUX EKCTPAKTIB 3 BUYABOK BUHOIPAIY IIPU
3aCTOCYBaHHI KOMITIEKCHOT IIepepOOKH BUHOTPATY.

Marepianu i meronu. IIpu mpoBemeHHi mOCHi-
JOKeHb BUKOPUCTOBYBAJIM YEPBOHUIN COPT BUHOTPALY
Monnosa.

[Ipn mnpoBenmeHHI eKCHEPUMEHTAIBHUX JIOCIIi-
JUKCHh BHUKOPHUCTOBYBAJIM CTAHIAPTHI METOAM aHa-
Ji3y. SIKiCTh BHHOTpaiy, BUYaBOK, COKY, EKCTPAKTY
1 TOTOBHX QJIKOTOJIbHUX Ta O€3aJIKOTOJILHUX HAIOiB
KOHTPOJIIOBAIM 33 OPraHOJCHTHUYHUMH, (i3UKO-Xi-
MIYHUMH ITOKa3HUKaMH. Y BHIAAKY BH3HAYCHHS
Ppe3yIbTaTiB €KCIIEPUMEHTAIBHUX JTOCHIIKEHb 3aCTO-
COBYBAJIM METOJIM CTATUCTHYHOI OOPOOKH 3 BUKOPHC-
TaHHSAM CTaHAAPTHHUX MakKeTiB mporpaMm Microsoft
Office.

Bukiaaa OCHOBHOro0 marepiajgy JOCTiIKeHHSs
3 NOBHMM OOIPYHTYBAHHSIM OTPHMMAHHX HAayKo-
BHX pe3yJbTaTiB. 3 IPOBEIEHOTO aHamdi3y iHpopMa-
MIHHAX JpKEeped BUIHO, MO I[IHHICTH BHHOTPATY, SK
CHUPOBHHH, TOJIATAE B HASIBHOCTI B HOTO CKIIafi ITiH-
HUX TOXUBHUX PEUOBHH: IVTFOKO3H, (DPYKTO3H, BHH-
HOI, 0y9IHO1, INMOHHOI, IIIABEJICBOI Ta MypaITHHOT
KHCJIOT, TOCTaTHBOI KIIBKOCTI MiHEpPaTbHUX PEYOBUH
(xairo, KanbIlito, pochopy, 3ai1i3a, MarHito Ta IHITHX
pevoBuH). [lo CKaay BUHOTPALy BXOASATH MEKTHHOBI,
nyOnpHI, OapBHI, apOMaTHYHi, a30TUCTI PEUOBUHH,
a TakoXx BiTaMiHd Ta (epMmeHTH. CBKHIA BUHOTpAL
Ta BHHOTPATHUN CiK BOJOMIIOTH BUCOKHMH IIETHY-
HUMHU Ta JTIKyBaJbHIUMH BIacTUBOCTSIMH. ONHAK, TIPH
OTPUMaHHI BHHOTPAIHOTO COKY YacTKa BUYaBOK CTa-
"HoBUTE noHax 30%.

Cepen MHMPOKOTO AaCOPTUMEHTY BHHOTPAJTHUX
COpTiB copT MomnoBa BBRXKA€ETHCS OIHUM 3 KpaIuX
CTOJIOBMX BHIIB 1 YCHIIIHO KYyJBTHBYETHCS IIPaK-
TUYHO Ha BCiH TepuTopii kpainu. Jlo BmacTuBOCTEH
IIOTO COPTY BITHOCSTH: BUCOKHAH BMICT BITaMiHIiB
rpynu B; BenwKy KUIBKICTH KOPHUCHHUX (DEPMEHTIB,
AHTUOKCHIAHTIB, OPTaHIYHAX KHCIIOT 1 MIHEpaiB:
KaJlifo, MarHito, Opomy, 3aiiza ta iH. Iltogm mporo
BHHOTPATy MalOTh CEPEIHIN MOKa3HUK KaJIOPIHHOCTI.

IIpoBiBmm aHai3 XiMiYHOTO CKJIAAy SITi] BHHO-
rpaxy MongoBa Ta BWYAaBOK MiCHsA BHIyYeHHS
COKY BHIIHO, IIO HE TLTHKH SITOAM, aje ¥ BUYABKH
XapaKTePU3YIOThCS OaraTuM XiMIYHUM CKJIaIOM
(Tabmn. 1).

OcobnvBa LIHHICTh BHHOTPAAY, BHHOTPATHOTO
COKy 1 BUUaBOK (Tabim. 1) B HAsIBHOCTI ()EHONBHHX Ta
OapBHUX PEYOBHH, SIKI BOJIOMIIFOTh aHTHOKCHIAHTHOIO
AKTUBHICTIO. AHTHOKCHUIAHTHA aKTHBHICTh (DEHOJIb-
HUX CIHOJNYK TMOSICHIOETHCS JBOMa OOCTaBHHAMH:
(EHONBHI CHONYKH 3B’SI3yIOTh 10HW Ba)KKHUX METAIliB
B CTIHMKI KOMITJIEKCH, THM CaMHUM 1030aBJISTIOUN OCTaH-
HIX KaTaJITUYHOI JIii; CITy>KaTh aKIeNTOpaMH yTBOPE-
HUX MPH ayTOKCHAMIi BUIbHUX paauKaiiB (eHOIbHI
CTIOJIYKH 3/71aTHI TACUTH BUILHOPAIUKAIBHI IPOIIECH ).
Haii0inbm cHIbHUMH aHTHOKCHJIAHTHUMH BIIACTH-
BOCTSIMM BOJIOJIFOTh TaKi CIIONYKH, SIK PECBEPATPOIL,
KBEPIIETHH, IWTIIPOKBEPIETHH. BOHM TambMyIOTH
MPOIIECH TEPEKUCHOTO OKUCJICHHS JIMiIiB KIITHH-
HUX MeMOpaH, 3ano0irarodu MIKiIUBIHA 1Tii BITbHUX
paJvKaiB, CIIOBLIBHIOKTH IIBUJIKE CTAPIHHS KIITHH.

I[lpy oTpuMaHHI COKy HE3HaYHa YacTHHA
(CHONPHUX CIONYK BUIIYYA€THCS 31 CKIATy SITOIH.
[epeukomo0 i BUBLIBHEHHS COKY 3 POCIMHHOT
CUPOBHUHHU € HE TUIbKA OCOOJMBOCTI T XiMi4HOTO
CKJIaJy, aje i Te, 10 POCIIMHHA CHPOBHUHA, sIKa ITijJIa-
€TBCs IIPECyBaHHIO, SBIIsIE COOOI0, TIEPIl 3a Bce, 0io-
JIOTIYHY CHCTEMY, 110 BOJIOAIE OCOOJMBUMU BIIACTH-
BOCTSIMM, IPUTAMaHHUMHM CaMe JKHMBIM TKaHMHI.
JloBesieHO, 110 OCHOBHHM ()aKTOPOM, SIKHI BIUIMBAE
Ha COKOBiJ/ady, € KIIITHHHA MPOHUKHICTH TUIOIOBOT
TkaHuHU. COKOBiA/Iadya POCIMHHOI CHPOBHMHHU 3ajie-
KHTh BiJl CTYICHS IOIIKOMXEHHS UTOIIa3MaTHy-
HOI MeMOpaHU pOCITWHU. MaKCHMallbHO BUIIYYUTH
(eHoNbHI Ta GapBHI PEUOBHHHU 13 MIKIPKUA BUHOTPATY
npu mepepoOili MOKHA BHKOPHCTABIIN MOIMEPETHIO
00poOKy moxapibHeHoi Me3rn (QepMEeHTHHMH IIpe-
naparamu. OgHaK, IpyU OTPUMAHHI COKYy B yMOBax
3aKJIa/iB PECTOPAHHOTO TOCIIONAPCTBA TAKMH ITiIXi
HE NPUNHATHUI.

TexHONOTisI OTPUMAaHHS BHHOTPAJHOTO COKY
nependadana MmiaroToBKy CUPOBUHM, ii OAPIOHEHHS
1 mpecyBaHHA. BinnmoBimHO YacTKa BHYAaBOK CTaHO-
Bmwia 35% 1 3a pesynapraramMy IMPOBENCHUX JOCIi-
JDKCHB B 1X CKJIAJIi BUSBICHO 3HAYHUN BMICT (hEHOIb-
HUX 1 OapBHUX cronyk (Tadm. 1), Mo CBiT4HTH MPO
TOTUTHHICTH 1X MOMAIBIIIOT0 BUKOPUCTAHHS.

HocnimkeHHs 3 BUIydeHHST OapBHUX Ta (EHONb-
HUX PEYOBHH 13 BHYABOK BUHOTPAIy MPOBOIMIH
METOJIOM EKCTparyBaHHS BOJHO-CITUPTOBUMH PO3UH-
HaMH.

[IpoananizyBaBim nonepeaHbO BU3HAUEHI YMOBHU
eKCTparyBaHHS JIIsl BAYABOK JIUKOPOCIIOI CHPOBUHH
[4], m1st BU4aBOK BHHOTpaay oOpayid TiAPOMOTYIH

Tabmums 1
IMoka3HuKH SIKOCTI AT Ta BUYAaBOK BuHOTpany (n =3, p < 0,05)
MacoBa yacTtka, % Bwmict, mr/100 r
HaiimenyBaHHs THTPOBAHMX . iy C O0apBHi (penonbHi
CYXHX peoBuH KHCJIOT BITaMity peYyoBHHHI peYoBHHA
Bunorpan copty Mongosa 21,00 0,68 5,40 220,20 1170,80
BuHorpaguuii cik 19,00 0,82 2,86 98,90 385,40
BuuaBku 3 BuHOrpany 28,20 0,58 1,98 415,00 1151,00
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1:1; Temmeparypy — 50 °C i TpuBamicTh eKcTpa-
ryBanaa — 1 rox. Jns miaTBepIKEeHHS OTPUMaHHX
Ppe3yNbTaTiB AOCHTIHKYBaJIN BIUIMB KOHIEHTpPALlii BOJI-
HO-CIIMPTOBHX PO3YHMHIB Ha MPOLEC €KCTParyBaHHS
BAP. B sKocTi ekcTpareHTa BUKOPUCTOBYBAJIM BOJHI
pPO3UMHU CHHUPTY 3 00’€MHOIO YacCTKOI E€THUIOBOTO
cupry 40...70%. PesyneraTu nOCHiKEHHS MpO-
Lecy HaBeZieHi Ha puc. 1.
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200
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40 50 60 70
00'eMHA 4aCTKa eTHJI0BOT0 CIUPTY, %o

Oo6apsui peyoBunn O ¢eHoIBHI pe4OBUHI

Puc. 1. Bniiue koHuneHTpauii BOAHO-CIIMPTOBUX
PO34HHIB HA BUIy4YeHHs ()eHOJIBHUX Ta OapBHUX
PEeYOBHH

Bceranosneno (puc. 1), mo mpu ekcTparyBaHHI
BHYaBOK BOJHO-CIIUPTOBUM PO3YMHOM 3 00’ €M-
HOI0 yacTkoro ciupty 40% BUIyYaeThCS 3 BUUABOK
60,5% (eHoIbHUX PEYOBHH BiJl 3araJIbHOTO BMICTY
y BHYaBKax, y ToMy 4Hcii O0apBHUX — 62,7 %. [Ipu
BHKOPHUCTaHHI BOJIHO-CITMPTOBOTO PO3YHHY 3 00’ €M-
HOI0O dYacTkoo cnupry 50% dYacTka BHIyYEHHX
(hbeHOJIBHUX PEYOBHH CTaHOBUTH 64,3 %, a OapBHHUX
pedoBuH — 70,0%. Y Bunmaaky ekcrparyBanusa 60%
BOJIHO-CITUPTOBHM PO3YMHOM BMICT (PEHOIBHUX
pedoBuH — 66,2%, a OapBHMX peuoBUH — 74,7 %,
a 70% BOAHO-CIUPTOBUIN PO3YUH JO3BOJISE BUITY-
gt 66,4% (GEHONBHUX PEYOBHH, Y TOMY YHCIHI
OapBHMX peuoBUH — 75,9 %.

Pesynbratn  eKcliepUMEHTANBHUX — JIOCTIIKEHb,
HaBE/ICHI Ha pUC. 1, CBiMYaTh, 1110 HAWOUIBIITHI BMiCT
(EHONILHUX PEYOBUH JIOCATAETHCS TIPU BUKOPHCTAHHI
BOJIHO-CITUPTOBOTO PO3YHMHY 3 00’€MHOI0 YacCTKOIO

ciupty 70%. YacTka BUIy4eHUX OapBHUX Ta PEHOIb-
HUX CIOJIYK B JaHoMmy 3pa3ky Ha 1,2...13,2% Ta
0,2...5,9% BiaNOBIIHO BUIIIA B TOPIBHSHHI 3 IHIIMMU
3pa3kamMu. BpaxoByrouu BIUIMB Ha CcOOIBapTicTh
EKCTPaKTy MiJBHIIEHOTO BMICTy CIHUPTY, IJIsi eKcIie-
PUMEHTAJIBLHUX JIOCHIJIKEHb 00paii BapiaHT 3 BHKO-
PHUCTaHHSM BOJHOTO PO3YHMHY 3 00 €MHOIO YaCTKOIO
criupty 50%.

BuyaBku 13 BUHOTpaly OTPpUMYBAJIW MICNs Bif-
UMY COKY 3 HOJpibHeHoi M si3ru. IX crmouarky mij-
JaBalll EKCTParyBaHHIO BOJHO-CIIMPTOBHM PO34H-
HOM 3TiIHO 3 OOpaHMMH yYMOBaMHU E€KCTparyBaHHS:
TPHUBAJICTh EKCTparyBaHHs — | Tof., Temmeparypa
ekctparysanus, — 50 °C, rigpomonyns — 1:1, 00’ emna
gacTka cupty — 50%.

[Micns ekcTparyBaHHS CyMill TiepeJaBajdl Ha
npoliec MpecyBaHHs 1 BIAPECOBaHUH €KCTPAKT MPo-
iKYBaIK yepe3 rpyouii GpibTp 3 JiaMeTpoM OTBO-
piB cut 0,75 MM IS BUAAJICHHS 3 HBOTO IIIMATOYKIB
M’S3TH, HACIHHS Ta IHIIMX JOMIIIOK.

CrupToBMICHHAH WIPOT BiIPKUMAaK 1 BigiOpaHuii
HIPOT MifJaBajiv MO 00poOILi, siKa mepe-
Oayayia eKcTparyBaHHS BOJOI NpoTsaroM 60 XBH-
nvH. [IpoMHBHY BOLY 3/IMBaIM 1 HANpaBISUINA JUIS
BUKOPHUCTAHHSI TPH BUTOTOBJIEHHI HACTYITHHUX MOp-
uiit excrparenty. OTpUMaHHUi WIPOT MICHS BiDKUMY
JOLTBHO BUCYITYBAaTH, MOAPiOHIOBATH 1 BUKOPHCTO-
BYBaTH B SIKOCTi O10JIOTIYHO aKTUBHOI JOOAaBKH MPH
BUPOOHUITBI XJi00-0yJ0uHUX BHPOOIB abo JuIs
KOPMY TBapyH.

BogHo-cniupTOBUil €KCTpakT 3 BUYABOK BHHO-
rpany sBisie OO0 BOAHO-CIIMPTOBY PiIMHY, BUIIY-
YeHy 3 BUYABOK IUJIONOBO-STiHOI TKAHHHH, KHCIIO-
TEPIKyBaTy Ha CMakK, 31 crerudiuHuM MPHUCMAaKOM
1 apoMaroM BHXiJHOI CHPOBHHH.

IToka3HUKH SKOCTI €KCTPAKTIB 3 BUHOIPAy HaBe-
JieHi B a0 2.

[Toka3HWKH  SKOCTI  OTPUMAHHUX EKCTPAKTiB
(Tabm. 2), IOKa3yIoTh, 1110 B IIJIOMY €KCTPAKTH XapaK-
TEPU3YIOTHCS BUCOKUMH MTOKa3HUKaMH T0JTi(heHOIb-
HOTO CKJIaJly, IO CBIJYUTH MpPO T€, 10 BOHU MAIOTh
BUcOKHUH BMicT BAP 1 iX MOXHa BHKOPHCTOBYBATH
Yy XapuoBifl MPOMMCIOBOCTI fAK JKEPEIO PEUYOBHUH
010JIOTIYHO aKTUBHOTO KOMIUIEKCY. Bwmict crmpry
y Biarosi ckias 27,5 00.%, a y BOASHIA HACTOSHII —
6,5 00.%. [ToBTOpHE BHKOpPHCTAHHS BOISHOI HACTO-
SIHKU JIJ1s1 IPUTOTYBaHHsI HOBUX TIOPIIiH BOJHO-CITUP-
TOBUX PO3YMHIB J03BOJIUTH CKOHOMHUTH HEOOXITHY
JUTSL €KCTParyBaHHsI KUTBKICTh CIIUPTY.

Tabmurs 2
®Di3uKo-XiMiYHi NOKA3HUKH BUYABOK 3 BHHOIPAAY i eKCTPaKTiB Ha IX OCHOBI
Buxi Cyxi BapsHi DeHONbHI
Ha3ssa 3pa3ka XL, €JOBHHH, Tutposana €YOBHHH €YOBHHU
P % p ’ K-Thb, % p ’ P >
% ’ mr/100 r mr/100 r
BuuaBku 35,0 28,20 0,58 415,00 1151,00
ExkcTpakT BOgHO-CIUPTOBUIA 70,0 6,00 0,54 290,50 740,00
ExcTpakT BomHUit 69,5 0,60 0,10 65,55 190,00
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ExcriepuMeHTanbHi 1OCTiAKEHHS 3 BATOTOBJICHHS
(PYKTOBHX HANOIB 3 BUKOPHCTAHHSM BHHOTPAIHOTO
COKy Ta BOJHO-CIIMPTOBOTO EKCTPAKTy i3 BHYABOK
BHUHOTpaay Oyno MpOBEICHO 32 TPaAWLIHHUMU TeX-
HOJIOTisIMU y Taboparopisix kadeapy TeXHOJOT1# xap-
YOBUX BUPOOHUITB 1 PECTOPAHHOTO TOCIONAPCTBA
[TonTaBchkoOro yHiBEpCHTETY €KOHOMIKH 1 TOPTiBIIi.

KopucTyrouncs acOpTUMEHTHUM PsIIOM HAIoiB Ta
BHUKOPHCTOBYIOUH Pi3HI CKJIAJ0Bi MpH IX MO€AHAHHI
BHUKOPHCTOBYBAJIM BUHOTPAIHHUHA CIK MPH OTPUMaHHI
KyMaXXHUX COKIB Ta 0€3aJIKOTOJBHUX HAIOiB, a BOJI-
HO-CIIMPTOBI €KCTPAKTH 3 BUMaBOK BUHOTPAIY B TEX-
HOJIOT1i MPUTOTYBaHHS C1a00aTKOTONBHUX HAIlOIB.

Jnst 30aravuenns Tpaauiiiiaux cokie BAP ta Buro-
TOBJIEHHS HOBHX COKIB ITIJIBUIIIEHOI 010JIOrTYHO]I [IIHHO-
CTi Oy/M BUKOPHUCTaHi COKH TOPOOMHU YOPHOILTIZTHOI.

CiKk 13 YOpHOIUTIAHOT TOPOOUHN MaB HACHUYCHUI
4epBOHO-(i0JICTOBUH KOJIIp, ajie 3a CMakoM OyB Tep-
MIKWH, TOMY B TIO€THAHHI 3 COKOM BHHOTPAIy ITOM’SIK-
LIyBaJIacsl TEPIKICTh COKY YOPHOILTITHOT TOPOOHHH,
KyMa)XOBaHWK Cik HaOyBaB NpUBAOIMBOIO 30BHIll-
HBOTO BUDNISAY, MaB HaCHUYCHHU 4epBOHO-(ioneTo-
BHIA KOJIIP.

Di3UKO-XIMIYHI TTOKa3HUKH SIKOCTi
MaTepiaiiB HaBeJCHI B Ta0. 4.

Busnaueno (Tabin. 3), 1m0 Cik rOpoOMHH YOPHO-
IUTITHOT MICTUTH Y CBOEMY ckiaii Bitamin C, BMiCT
SKOTo 'y 6,8 pa3u mepeBakae BMICT y BHHOTpal-
HOMY COKY, Ma€ 3Ha4HUI BMICT OapBHUX PEYOBUH

KyIa)XXHUX

1 JIOCTaTHRO BHCOKHH BMICT CyXUX PEUOBHUH, aje
Y YUCTOMY BHUIJISIL TPAKTUYHO HE BUKOPUCTOBYETHCSI.
BuHorpagHuii cik JOCUTh TOMIMPEHUH y BUPOOHU-
UTBI 1 YaCTO BUKOPHCTOBYETHCS B SKOCTI KYITaXKHOTO
KOMIIOHEHTY TIPY BUTOTOBJICHHI KyIIaKOBAaHHUX COKIB.

Busnaueno, 1o ONTHMAJILHUM CIIiBBIIHOIIEHHS
BUHOTPAJHOTO Ta YOPHOILIITHOTOPOOMHOBOTO COKY
€ 70:30. 3a opraHoJIENTHYHUMHU TOKA3HUKAMHU CIK
BUHOTPaIHO-YOPHOILTI THOTOPOOMHOBHI Mae 30aaH-
COBaHUI KHUCIIO-COJIOAKMM CMaK, IPUEMHMI apoMar
3 JieZib MOMITHUM TEPIKUM BiTiHKOM, TPUTAMaHHUM
ropoOuHi "yopHoIUTiAHIH. Komip coky — HacudeHuid,
TEMHO-YEpBOHMI. BUTOTOBIIEHI 3pa3Ku KymakoBa-
HUX COKIB 3a (Di3UKO-XIMIYHMUMH TOKa3HUKH (Tab1. 4)
BiJINIOB11al0Th BUMOTaM CTaHIApTIB JO TaKOI Ipynu
XapuOBHX MPOIYKTIB.

3a pesynbraraMy JAETYCTAI[iHHOI OIIIHKH BHIO-
TOBJICHI KyTa)KOBaHI COKHM MaroTh BHCOKI OpraHo-
JenTU4HI Ta (i3UKO-XIMi4HI MOKa3HUKH, XapaKTepu-
3yIOThCSI Xap4oBO Ta OI10JIOTIYHOK IIHHICTIO, IO
MiATBEPIKYE JOUIIBHICT BHUKOPUCTAHHS B SIKOCTI
KyMa)XHUX MarepiajiB BHHOTPAJHUX COKIB Ta COKY
rOpOOUHH YOPHOILTITHOI.

HactynmHum eTarnoM NpakTHYHOTO 3aCTOCYBaHHS
BUHOTPA/IHOTO COKY Ta BOJHO-CITUPTOBUX EKCTPAKTIB
3 BUYABOK BUHOTPay OyJIo po3poOJICHHS TEXHOJOTIT
Ta PELENTypy MPUTOTYBaHHS CIA00ATKOTOIBHHUX Ta
Oe3anmkoroapHUX HamoiB. PementypHwmii ckiajg pos-
poOieHnX HAMOiB HaBEACHMIA B Ta0IMI. 5.

Tabmums 3

@Di3uKo-XiMiYHi NOKA3ZHUKM SIKOCTi Kyna;kHux Marepiauais (n =3, p < 0,05)

. MacoBa yacTtka, % Bwmict, mr/100 r
Ha"MeHyBaﬂﬂ.ﬂ KYHaKHuX CYXHX THTPOBAHHUX PH, 0apBHHX S
COKiB on. pH Bitaminy C
pe4oBUH KHCJIOT pe4oBHH
BuHorpamHMii cik 17,10 0,82 3,92 98,90 2,86
YopHOILTI AHO-TOPOOMHOBHIA CiK 22,20 1,02 3,93 250,50 19,40
Tabmus 4
Di3uK0—XiMiYHi NOKA3HUKH KyNA)KOBAHMX COKIB
MacoBa yacTka, % Bwmict, Mr/100r pH
Has3sga coky CyXHX THTPOBaHOT piramisy C O0apBHHX | (peHOIBHHX on. p,H
pe4oBHH KHCJOTHOCTI pe4oBHH pe4oBHH
Butorpaio-opronito- 19,90 0,90 7,60 140,63 530,00 3,92
rOpOOWHOBHH CIK
Tabmums 5
PenentypHuii cki1aa po3po0jieHHX HANOIB
Butparu cupoBunu Ha 1000 r roToBOro Hamnow
PeuentypHi KOMIoOHEeHTH Be3aakoronpHuil Hamii AJIKOTOJIbHUI HAMiH
BpytTo0, % HetTo, % BpyTtTo0, % Hetto, %
1 2 3 4 5
Cik BUHOTpaIHUHT 40 40
BonHo-cnupTOBUil EKCTPAKT BUUABOK 50 50
M’ sTHU# cupor 10 10
MapriHi cyxuii 15 15
Cik ManuHOBHH 35 35
CiK anensCHHOBUI 10 10
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3akiH4eHHs Tadnuni 5

1 2 3 4 5
CiK KypaBIHHOBHI 5 5
Cik TUMOHHUI 5 5
M’sarta 5 5
XapuoBui J1ij1 5 5 5 5
Buxin , % 100 100
Tabmurs 6

OpraHoyienTHYHi MOKA3HUKH PO3POOJEHUX HAMOIB

XapakTepucruka

Iloxa3nuknu

be3aakoroanLuuii Hamii

AJIKOTOJILHUH HaMii

30BHIIIHIA BUATIIS N
| Ges OJIIICKY, HENPO30PHiA

Hacwuenwnii wepBoHUit Komip, O6e3 ocary,

Hacuuenwii s0BTO-TapsTanii KOIip,
0e3 ocafy, He Ipo30puid

OcBikaro4ui, BiJUyBa€ThCs FapMOHIlHE

OcBikaro4ui, BiJUyBa€ThCs FapMOHilHE

JIBOJIOM

Apomar MTOETHAHHS BUHOTPATHOTO Ta MAJIMHOBOTO COKIB | TOETHAHHS CKJIaJOBUX HAIIOO
3 HOTKAMH M’ SITH

Cmak [IpuemMHwMiA, TApMOHIHHU, BiTUyBA€THCS, JICTKUH, OCBIKAIOUYHIN MICIICMAK

KoHencTerLis Pigka, 3 mpUCYTHIMHU TUCTOYKAMH M’ SITH Ta Pinka, 3 HasBHUM JIHOJOM

OTpumani Hamoi aHaji3yBajdu 3a OPraHoJel-
THYHUMHU ITIOKa3HUKAaMH SIKOCTI, IK1 HaBeJeHl B Ta0-
ud 6.

BusnaueHo, mo Hamoi MaroTh 30aJIaHCOBAHUM
KHCJIO-COJIOAKHUN CMaK, MPUEMHHN apoMar 3 JIETKUMH
OCBIXKAIOUYMMH TOHAMH, ITiIBUIIEHY Xap4yoBy Ta 0io-
JIOTIYHY MiHHICTh, IO CBIMYUTH PO MOXKIJIHMBICTBH
BUKOPHCTaHHS BUHOTPAIHUX COKIB Ta BOJHO-CITHP-
TOBUX EKCTPAKTIB 3 BUYABOK Y CKJIa/i HAMOTB.

BucnoBkun. OTpumaHi pe3ynbTaTd CBiT4aTh MpoO
JIOIITBHICTh 3aMPOBa/HKCHHSI KOMIUIEKCHOT —Tepe-
pOOKH BHHOTPaLy cOpTy MoJIoBa 3 METOI MaKCHU-
MaJIbHOTO BUKOPUCTAHHS PECYpCHOTO MOTEHINATy
CHUPOBWHH, BIIPOBA/DKEHHSI EKOJIOTi3allii BUPOOHH-
[[TBA, PO3IIMPECHHS ACOPTUMEHTHOTO CKIIAJy KyIaxo-
BaHUX COKIB, aJIKOTOJIbHUX 1 O€3a7IKOr0JILHMX HAIIOIB
3 BUKOPUCTAHHSAM MPOJYKTIB MEPEPOOKH BUHOTPATY,
T BUIIIEHHS X Xap4oBOi Ta 0i0IOTIYHOT IIIHHOCTI.
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G. Khomych, Doctor of Technical Sciences, Professor; Yu. Levchenko, PhD (Technical Sciences), Associate
Professor,; I. Choni, PhD (Technical Sciences), Associate Professor (Poltava University of Economics and Trade).
The complete processing of grapes for alcoholic and non-alcoholic beverages.

Abstract. The article is devoted to the complex processing of raw materials, the use of secondary products after
the processing of Moldova grapes as a source of biologically active substances in the technology of alcoholic and
non-alcoholic beverages. The aim of the research. the processing of grapes to obtain alcoholic and non-alcoholic
beverages using grape juice and hydroalcoholic extracts from grape pomace. Research methods — organoleptic,
physical, chemical methods for determining the quality of raw materials, semi-finished products and finished
products. Results. An analysis of the quality indicators of grapes, juice and pomace was carried out and their rich
chemical composition was confirmed, and the presence of a significant content of phenolic and coloring compounds
makes it possible to use the products of its processing as a natural antioxidant. To obtain juice, the method of
direct extraction was used as the most rational in the conditions of the restaurant industry. The expediency of
using the extraction process with a 50% water-alcohol solution of pomace from grapes has been established. A
technology for carrying out the extraction process is proposed and the quality indicators of the obtained extract are
determined. The directions of using grape juice in the technology of blended juices and soft drinks, water-alcohol
extract from pomace in the technology of low-alcohol drinks are considered. It is shown that the drinks have a
balanced sweet-sour taste, pleasant aroma with light refreshing tones, increased nutritional and biological value,
which indicates the possibility of using grape juices and water-alcohol extracts from pomace in the composition of
drinks. Conclusions. The expediency of introducing complex processing of Moldova grapes in the technology of
alcoholic and non-alcoholic beverages is proved.

Key words: grapes, extract, pomace, beverages, fermentolysis, waste, secondary raw materials, complex
processing.
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Anomauyia. Cmamms npuceésauena yOOCKOHANEHHIO MeXHOoN02ii 3eipHux ma nacmuibHUx eupodie 3a paxyHoK
guKopucmanHs niope xenomenecy. Ilope 3 xenomenecy xapaxmepu3yemocs GUCOKUM MICHIOM (PEHONbHUX PEUOBGUH,
OpeauiyHuX Kuciom, nekmuny ma xapomuny. Hasgenicme 3naunoi kinbkocmi neKmuHosux peuosun 0036015€ GUKO-
pucmosysamu niope 3 XxeHomenecy 8 AKocmi NPUpPoOHO20 CIMpYKmypoymeoprogaud. Bemanosneno, wo payionans-
HUll 8i0COMOK niope 3 XeHomenecy 8 ckiaodi niooosoi cymiwi ona ompumanius segipy cmanosums 30%, a npu om-
pumanui nacmuau dinescvroi — 10% 6i0 peyenmyproi Kinbkocmi n10006020 niope. JocnioxnceHo no3sumueHull 611U
88edeHHs1 niope 3 XeHomenecy 00 CKAady 3eqipy Ha NOKA3HUK NIHOYMEOPIOIOYOT 30aMHOCI | BUSHAYEHO, WO MpU-
eanicme 36UBaHHA CyMiti 0151 OMPUMAHHS MAKCUMATLHO2O NOKA3HUKA NIHOYMBOPIOYOI 30amHOCI CIAHOBUMb
10 x8., wo Ha 5 x6 MeHue pekomeno08ano2o uacy 0Jis KOHMPOIbHO20 3pa3Ky. Busnaueno ooyinbHicmo 3meHuenHs
peyenmypHoi kinekocmi azapy Ha 50% 6 peyenmypi 3eqhipnoi macu i niomeepoxceHo 8i0CYmMHiCMb He2amueHo20
enaUGy Ha mpusanicmv cmabinizayii 3egipnoi macu. Tomosi supobu xapaxmepuzyromocs 6i0N0GIOHUMU CIPYK-
MYPHO-MEXAHIYHUMU MA OP2AHOLEeNMUYHUMU noKasnukamu. [lpu eueomoenenni nacmuiu 6ine8cvKkoi GU3HAYEHO
PAayioHanbHy memnepamypy Cyuwiinua nacmuau 0ineécvkoi, saxa ckaadae 65+2 °C. Iloxazano, wo UKOPUCMAHHSA
memnepamypu 554°C mae kpawguii 6naue Ha NOKA3ZHUKYU AKOCMI RACMUNY, ale nompebye binbl mpusano2o npoye-
¢y cywiinusa, a cywinus npu memnepamypi 70 °C nonuscye noxkasnuku sikocmi. Ompumani pe3yibmamu c8iouamo
npo OOYINbHICTNG POULUPEHHS ACOPMUMEHMY SPYRU YYKPUCTIUX 8UPODI8 WLIAXOM YOOCKOHANIEHHS MEeXHON02ii Om-
pumanus 3epipy ma nacmuau 6inedcvKoi, AKi € ocumsv NONYIAPHUMU decepmamu y chodxcusauis. Buxopucmannsa
niope 3 xenomenec 00360A€ He MiNbKY 30azamumu oecepm OiON02IUHO AKMUSHUMU KOMNOHEHMAaMu, ane i Haoae
BUPObAM (PYHKYIOHATLHUX 81ACIMUBOCHIEIL.

Knrwouoei cnosa: xenomenec, abnyka, niope, azap, nacmuid, 3egip, neKkmuHo8i peuoguHu, CIMpyKmypHo-MexaHiy-

Hi 81acmuocmi.

IlocTanoBKka mpo0jeMn B 3arajJibHOMY BHIVISAAI Ta
3B’f130K i3 HallBaKJIMBIIIMMHM HAYKOBMMH YU NPAK-
THYHUMH 3aBIaHHAMH OCHOBHUMHU IIpo0JIeMaMH cydac-
HOTO CYCIUIBCTBA € KaracTpodiuHe MOTIpIIEHHS EKOJIO-
TIYHOTO CTaHy, COIIallbHI CTPECH, paTiallifHUil BIUIWB,
HEKOHTPOJILOBAaHE 3aCTOCYBAaHHS MEAMYHHX Ipenaparis,
a TaKoXX HE3/10pOBE XapuyBaHHs, 10 HETAaTUBHO BIIJIMBAE
Ha (izionoriyHUH cTaH JTIOAWMHM. Tak 3BaHI «XBOpOOM
nuBLTIZanii» abo «XBopoOu crocoly KHUTTSI», 0 SIKHX
BITHOCATB: MEPEBTOMY, aT€pPOCKIEPO3, PaKoBi Ta ceplie-
BO-CyAMHHI 3aXBOPIOBAaHHS, OXKHMPIHHS, I[yKpOBHH Iia-
Oer, apTepiaJIbHUI THCK, XBOPOOH HITYHKOBO-KHIITKOBOTO
TPAaKTy, CTaJIM 3BUYaHUH SBUIIEM B CyCIIIbCTBI [1].

XapuoBoro Ta TEepepoOHOI0 TPOMHCIOBICTIO 00Mpa-
€THCS HANPSIM PO3BUTKY Ha BUPOOHHUIITBO XapuOBHX IPO-
JYKTIB 30aradyeHHUX POCIMHHUMHU J00aBKaMH, sIKi Xapak-
TEPU3YIOTHCSl AaHTHOKCHAAHTHUMH, IMYHOMOIYIIOIOUMMHU
BiacTuBOCTsIMH. Cepesl HUX 0coOIMBE Miclie 3aiiMae MeK-
THHOBMICHA POCIMTHHA CHPOBHHA.

30MBHI KOHIUTEPCHKI BHpoOM (3edip, macTmiIa
TOIIO) KOPHCTYIOTHCS BUCOKHM ITOTINTOM Yy CITOXKHBa-
yiB. I[iHHicCTP X OOYMOBIIOETHCS 3HAYHOIO YACTKOIO
MOBITPSHOT (a3u, BUCOKHM CTyIEHEM il IHCHEepCHOCTI,
CTPYKTYPHHMHU BIACTHBOCTIMH. MakcUMallbHO 30eperTn
KOPHCHI BJIACTUBOCTI CKJIQJOBUX CHPOBHHU J03BOJISIOTH

HU3BbKI TEMIEepaTypHi pPEeXHWMH, IOMIpHHUH MeXaHid-
HUH BIUIMB, HASBHICTh NMEKTHHOBHX PEYOBUH, 3JaTHHX
3armo0irTH OKUCIIEHHIO O10JIOTIYHO aKTUBHHUX A00aBOK
MpU BUPOOHUITBI 30MBHHX KOHIWTEPCHKHUX BHUPOOIB.
30aradeHHsS TPOAYKTIB XapUyBaHHA IUIAXOM BHKOPH-
CTaHHS B IX peleNTYPHOMY CKJIaJi IIPUPOAHUX POCIIHH-
HUX 100aBOK, 30KpeMa 1 KOHAUTEPCHKUX BUPOOIB, — 1€
OJIHA 3 HalBaXXJIMBIIINX 3aa4 A€PKaBH B HANIPSIMKY 310~
POBOTO Xap4yBaHHS.

AHaJIi3 0CHOBHHUX J0CIiTKeHb i myOmikamiii.

OcTaHHIM 9acOM TIPOBOIATHCS JOCITIKEHHS 3 METOIO
MOITYKy HOBUX HEJOPOTHX ITIHOYTBOPIOIOYHMX 1 TeJey-
TBOPIOIOYHMX KOMITOHEHTIB, SIKi MIOKPALIYIOTh CTPYKTYpHI,
MexaHiuHi, (Qi3UKO-XIMiUHI Ta OpraHOJENTHYHI XapakKTe-
PHUCTHKA 30MBHIX Mac i TOTOBUX BHPOOIB, a TAKOX JO3BO-
JISIOTh TIPOBECTH YacTKOBY a0 MOBHY 3aMiHy TpaaHIliii-
HUX JKEJTIOI0YHX areHTiB, BKIIIOYAI0UH arap i mektuH [2, 3].

Jns mokpalleHHs CTPYKTYpHO-MEXaHIYHUX BJIACTHU-
BOCTEW TeNenoniOHNX Mac IPOIOHYETHCS BHKOPHCTOBY-
BaTH TEKTHHOBI PEYOBMHH, OTPHMaHI 3 HETPaIUIiHHOL
CHUPOBHMHH, HANIPHUKIAJA, XapIOBUX BigXOAiB (KOHCEPBHOI,
BUHOPOOHOI, OYypAKOIYKpPOBOi Taily3el) Ta CUIBCHKOTO
rocrofapcTsa (0aBOBHHUIITBA, OAIITAHHAULITBA) [4], a TaKOXK
aJBTepPHAaTUBHY CHPOBHHY: XiTO3aH, OBOYEBI Ta IJIOZOOBO-
4eBi MpoxyKTH [5].

© Xomwuu I I1., T'opobers O. M., ['oruapenxko B. @., [Tomoitauk 1O. B., 2022 63
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[IpoBimHi BYeHi po3poOmMiIM KOMOIHOBaHI CHCTEMH
JpariieyTBOPIOBAaYiB  JUISL  PEryJIIOBaHHS  PEOJOTIYHUX
1 CTPYKTypHO-MEXaHIYHiX BJIIACTHBOCTEH KEIEeHHHX Mac,
30KpeMa KOMOIHaIi1 )KenaThHy 3 MEKTHHOM, 3 CYJIb(haToBa-
HUMH TOJTicaXxapuaaMHu, *KeJlaTHH—K-KapariHaH, )KeJlaTnH—
LM mnekrun [6]; mextuny 3 rigpokonoinamu (Herbagel
SW-010, pixorens 8100), LM nekTHH—K-Kaparinas; arapy
3 KOHIIGHTPaTOM TBapUHHUX OLIKIB « CKaHIIPO».

Jnst nokpamieHHs! TiHOy TBOPIOI0YOT 37[aTHOCTI SIEYHOTO
OinKa 1 MiJBHMINEHHS CTIMKOCTI MIHHUX CTPYKTYp HesiKi
JIOCITITHUKHU TPOIOHYIOTH TOJIiBAJICHTHI KaTiOHH, BKITIOYa-
FOUH aTIOMIiHIN, Mijlb, 3aJ1i30, IMHK, Yepe3 IXHIO 3/aTHICTh
B3aEMOJIISITH 3 OBOTpaHChepruHOM Oinka [7].

JInst migBUIIEHHS CTIHKOCTI OIMKOBHX IIiH K CcTaoi-
Ji3aTop MOBEPXHI PO3MoALTYy (a3 MOBITPS-BOAA IIHUPOKO
3aCTOCOBYIOThH OiHAPHI CyMilln OiomomiMepiB, MO CKIaaa-
10ThCs 3 OlTKa 1 ofHOTO Moicaxapuay ¢-nakToroOymiH +
apasiiicbka Kamenp, P-nmakTornoOysiH + mysutynaH, 13051t
CHUPOBATKOBOTO OiJIKa + apaBiiichka KaMeb, alTbOyMiH si€4-
HOrO OisTKa + rmekTuH Tomio) [8, 9].

AHani3 mnomneperHbo MPOBEACHUX IOCIHIIKEHb JJOBO-
JIUTh TIEPCIIEKTUBHICTh BHKOPHCTaHHS TPOAYKTIB Mepe-
pOOKHM XeHOMeNeCy, SIK JKepesna IMEeKTHHOBUX PEYOBHH
B TEXHOJIOTIT 3epipy Ta MaCTHIIH.

@dopmyBanHs 1y cTarTi (IOCTaHOBKA 3aBJIaHHA)
Mera crarti — YIOCKOHAJCHHS TEXHOJOTii Tpynu
LYKPUCTHX BUPOOIB (3edipy, MaCTHIN) [UITXOM BUKOPH-
CTaHHs TIOpe 3 XEHOMeJecy /i 30araueHHs Xap4yoBoi,
610JI0T1YHOT IIHHOCTI Ta MOKPAIIEHHsI CTPYKTYpHO-MeXa-
HIYHHX BJIACTUBOCTEH TOTOBUX BUPOOIB.

Marepiam i meromu. Ilpu mnpoBeneHHI JOCHTIIKEHB
BUKOPHUCTOBYBaIIH si0iTyka copty Pener CummupeHKo 1 copro-
CyMIlI TUI0AIB XeHOMeTecy, 3i0panux B [TonraBchkiii oOmacri.

[Ipn mnpoBeneHHi EKCHEPUMEHTAIBHUX JOCIIIKEHb
BUKOPUCTOBYBaJHM CTaHAApPTHI METOIM aHauizy. SIKicTb
HamiB($aOpHKaTiB 1 TOTOBUX Xap4OBHX HPOAYKTIB (3edipy,
MaCTHIIN) KOHTPOJIOBAJIM 32 OPTaHOJICIITUYIHUMH, (i3UKO-
XIMIYHUMH TOKa3HUKaMH.

[lpn BH3HAYeHHI pe3yJbTaTiB EKCIEPUMEHTAIBHUX
JIOCII/DKEHb BUKOPHCTOBYBJIM METOIM  CTaTUCTUYHOI
00pOOKH 3 BUKOPUCTAHHSIM CTAaHJIAPTHUX MAKETIB ITPOrpam
Microsoft Office.

Buknax ocHOBHOro Marepiady JoCJiT:KeHHS
3 NMOBHUM OOIPYHTYBAHHSIM OTPUMAHHX HAYKOBHX

pe3yibTatiB. Pe3ynbrard MpOBENCHOrO aHAIITHYHOTO
oAy 1HQOPMAIIHUX JKEpeN CBiI4Yarh, IO BHKOPH-
CTaHHS MEKTHMHOBMICHOI CHPOBMHHM B TEXHOJIOTIi BHPOO-
HHUITBA XapUOBHX INPOAYKTIB € JOCUTH NEPCHEKTUBHUM
HarpsMKOM, MO3WTHBHO BIUIMBAE 1 HA Xap4yoBy, i Ha Oio-
JIOTIYHY I[IHHICTh KOHAMTEPCHKHX BHPOOIB, Ha iX CTPYyK-
TYpPHO-MEXaHI4Hi BIIACTUBOCTI, Ki Iepen0avaroTh BUKO-
pHCTaHHS CTPYKTYpOYTBOpIOBa4iB, a Takox (opMmye
JKYBaJILHO-TTPOQIIAKTUYHI O0COOIMBOCTI TOTOBOTO IPO-
JIYKTY.

Jlocuth  TONYJSIpHUMH €  NPEICTaBHUKHA — TPYyNu
IYKPHCTHX KOHTUTEPCHKUX BUPOOIB, /10 SIKMX BIJIHOCUTHCS
3edip i mactuia. B rpymi macTUIEHUX BUPOOIB 0COOTUBUM
BUJIOM € TaK 3BaHa OiJIeBChbKa MMacTuia.

Jlist poBeNeHHS EKCIIePUMEHTAIBHUX JOCIHiIKEHb
BUKOPUCTOBYBaIIHN 5101yKa copty Perner CumupeHko, sikuid
CeJNIeKIIHOBaHNi Ha TepuTOpii YKpaiHH, a TaKoX COpTO-
CyMIIll TUIOAIB XEHOMeJiecy, BUpolieHuX B [lontaBcbkii
obnacri 1 310panux Bocenu 2021 poky.

B oOpaHux a1t €KCIEepHMMEHTANbHHUX JOCIiIKEHb
copTrax (ppyKTOBOI CHUPOBHMHH BHU3HAUWIX (Hi3UKO-XIMIUHI
MOKa3HUKH SIKOCTi, OTpPHMaHi pe3ylbTaTH HaBEJCHI
B TaOm. 1.

Bcranosneno (tabnm. 1), mo sibmyka copry Pener
CHUMHpPEHKO MICTATh B CBOEMY CKIJaji JOCTaTHiil BMiCT
MEKTUHOBUX PEYOBHH, IO CBIAYUTH IIPO TapHI CTPYKTY-
POYTBOPIOIOYI BJIACTHBOCTI CHPOBHHHM, aje¢ MOApIOHEHa
TUTOZIOBA Maca SI0IyK MifJlaeThest (pepMEHTATHBHOMY OKHC-
JICHHIO 1 IIe BIUIMBA€E Ha 3MiHY KOJIbOPY.

Ha BigmiHy Bifi XiMI4HOTO CKJIaay sOJIYK B IUIOAAx
XCHOMeJIeCy MONPH BHCOKHH BMICT NEKTHHOBHX peuo-
BHH BUSBJICHO 3HauyHWUW BMicT Bitaminy C, momide-
HOJIPHUX DPEYOBHMH 1 HaBiTh KaporuHy. OnHak, 1uonu
XCHOMeJIeCy MaloTh HaJMipy KUCIUH CMaK 1 HE MOXYTh
CIOXHBATUCS Y YUCTOMY BHIVISIAL, X04d MOXYTh CIYTY-
BaTH I[IHHUM KyNa)XHUM KOMIIOHEHTOM 1 30arauyBaru
rotoBuil BHUPIO (PCHOIBPHUMHU CIIONIYKaMH, BiTaMiHAMH,
a TakoX (hopMyBaTH rapHi CTPYKTYpPOYTBOPIOIOUi Biac-
tuBocti [10].

Copr Bitaminuuii (Tabn. 1) € mxepenoM 06ioJoTrivyHO
AKTHBHUX PEUOBUH, MICTUTH 3HAYHY KUIBKICTh BiTaMiHy C
(248,96 mr/100 1), penompaux (700 Mr/100 r) Ta mMeKTH-
HoBUX (1,20%) peuoBuH, ane XapaKTepH3y€eThCS BUCOKOIO
TUTPOBAHOIO KUCIOTHICTIO (4,72 %).

Ta6munsg 1
®@i3nko-xiMiuHi MOKA3HUKM IIOAIB A0JIYK i XeHOMeJIecy Pi3HUX cOpTiB
IMoxa3zHukn HailiMenyBaHHs ()PYKTOBOI CHPOBHHH
Soayka XeHomerec
Pener CumepeHko Bitaminnnii | HutpuHoBumii

Macosa yactka, %:
CYXUX PEIOBUH 17,50 14,00 15,00
TUTPOBAHA KUCJIOTHICTh 0,70 4,72 5,36
MIEKTHHOBUX PEYOBUH 1,40 1,20 1,60
Bwict, mr/100 r:
Bitaminy C 8,50 248,96 151,21
- xapoTuHy 0,04 1,84 1,74
0JTi(h€HONEHUX PEIOBUH 95,00 700,00 420,00
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B cBoto uepry copt LlutpuHoBHIA TaKoX MICTUTD 3HAY-
HUN BMICT OIOJIOTIYHO AKTHBHHUX PEUOBHH, X0Ya JCIIO
menmmi Bmict Bitaminy C (151,221 mr/100 1), penonbHuX
cnionyk (420 mr/100 1), ane nepeBaxkae copT BiraminHwmiA
3a BMICTOM NeKTHHOBHUX pedoBHH (1,60%) 1 mae Buury
KHCIIOTHICTS (5,36%).

BianoBizHO AOMIIBHO TX BUKOPHCTOBYBATH Y BHIVISLII
COpPTOCYMIIIli 1 JJisi TPOBENCHHS CKCIEPHUMEHTAIBHUX
JIOCITIJKEHB TIPH OTPUMaHHI 3e(ipy 1 MacTUIIN BUKOPUCTO-
BYBAJIM CaMe COPTOCYMIIII IIIOMIB XeHomenecy [10, 11].

Ipu po3pobii perentyp 3edipy eKCIepHUMEHTAbHI
3pa3Kd TOTYBaJM Ha OCHOBI SIOJMYYHOTO MIOpE Ta IIOpE
3 XeHOMeJIeCy 3 I0JaBaHHsIM SI€YHOTO O1IIKY, IIyKpy Ta ara-
poBo-1ykpoBoro cuporny. ITrope 3 xeHomenecy Ta s0IyK
3HAYHO BIAPI3HSIOTHCS 3a XIMIYHMM CKJIJIOM, OpraHo-
JIENTUYHUMU TOKa3HUKaMu. [loenHytoun iX y mneBHOMY
CMIBBITHOIIICHHI, MO)KHa OTPHMAaTH IPOIYKT 3 BUCOKOIO
MOKMBHOIO IIHHICTIO Ta OPraHOJIENTUYHMMHU IOKa3HU-
KaMH.

BianoBinHo yacTuHy sIOMy4HOTO IIOpE 3aMiHIOBAIN Ha
Iope 3 XeHoMeJIecy, sike JtofaBain y Kijabkocti 30, 40 ta
50% Bix Macu AOTYIHOTO MIOPE.

BusnadyeHo 3a pesynsraTramMu IpOBENEHOI OpraHoen-
THUYHOT OI[IHKH SKOCTI 3e(ipy, 110 parioHAILHUN BiICOTOK
IIOpe 3 XeHOMeEJIeCy B CKJIaJIi TUIOJIOBOI CyMIIlI JJIsl OTpH-
MaHHs 3edipy craHoBUTH 30% Bij peenTypHoOi KiTbKOCTI
TUIOJJOBOTO ITIOPE.

JocnimKkeHo BIUIMB MIOpE 3 XEHOMelecy Ha (opMy-
BaHHS CTPYKTYPHO-MEXaHIUYHHX BJIACTHUBOCTEH 3e(ipHOI
MacH 1 BCTAHOBJICHO TTO3UTHBHHH BIUIUB BBEICHHS IIOPE
3 XCHOMeEJIECY /10 CKJIaJly IJIOIOBOTO MIOpEe Ha MOKAa3HUK
MIIHOYTBOPIOIOUOi 3/1aTHOCTI 1 BU3HAYEHO, LIO YIS OTPH-
MaHHSI MAaKCUMaJILHOTO TIOKa3HHKa MiHOYTBOPIOIOYOT 371aT-
HOCTI JOCTaTHBO cyMil 30uBatu npotsiroM 10 XB., 110 Ha
5 XB MEHIIE PEKOMEH/IOBAHOTO Yacy JJIsl KOHTPOJIBHOTO
3pasKy.

BpaxoByroun, 10 J07aBaHHS MIOPE 3 XCHOMEIECY
MO3UTHBHO BIUIMBAE HAa CTPYKTYpHO-MEXaHIYHI BIACTHBO-
CcTi 3e(ipHOT MacH, JTOCIIHKYBAIA MOXKITUBICTD 3HIKCHHS
KOHIIEHTpallii arap-arapy B 3edipHiii Maci.

3 METo0 BU3HAYEHHS MAaKCHMAJIBHO JIOITYyCTHMOTO
3MEHIICHHS KOHIEHTpalil arap-arapy Oynu po3poOieHi
3pa3KH 31 3HIKEHHSIM BMicTy arapy Ha 25%, 50% ta

75%. Pe3ynasraTy BIUIMBY 3MEHILIEHHS CTPYKTYPOYTBO-
ploBaya Ha MOKAa3HWUKHU IIHOYTBOPEHHS Ta MiHOCTIHKOCTI
HaBeJieHI Ha puc. 1.

3a JaHUMHM, HABEJICHUMH Ha pHC. 1, MOXXHA CTBEPIKY-
BaTW, 110 3MEHIIEHHS PELEeNnTypHOI KUIBKOCTI arapy 1o
50% He BIUTMBAa€E Ha CTPYKTYPHO-MEXaHI4HI BIACTHBOCTI
3eipHOT MacH, a MOKa3HUKH MIHOYTBOPEHHS Ta ITIHOCTIH-
KOCTI 3HAXOISITHCS Ha PiBHI KOHTPOJBHOTO 3paska. [lpu
3MEHIICHHI arapy Ha 75% CIOCTEepIraeThCsl 3HMKCHHS
niHOyTBOpIOtouoi 3aaTHOCTI Ha 10%, a miHoCTIHKOCTI Ha
35%.

He MeHII BayJIMBUM IIOKa3HUKOM SIKOCTI 3eQipHOi
MacH € TPUBAIICTh ii crabimizauii. 3a HOPMAaTHBHUMHU
MMOKa3HUKAMU TPUBANICTh CcTabumizamii 3edipHOi Macu
CKJaJa€ 5 TOIuH.
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5 .
£ 1400 80 =
< &
é 1380 60 ;g
Q =
a 1360 40 =
£ 1340 — 20
1320 4 0
1 2 3 4
EZZPsanl «==—te=Psn2
Puc. 1. JlociskeHHsl BIVIMBY 3MeHILIEHHS
KOHIIEHTPAaNii arap-arapy Ha NOKa3HUKH
MiHOYTBOPeHHS Ta miHocTiiikocTi
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o N N N
=
NN
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Puc. 2. 3mina TpuBaJjiocTi cradinizauii 3edipnoi macun
Bi KiIbKOCTI arapy

Pesynpraru npoBeAeHHX AOCIHIIKEHb 3 BH3HAYCHHS
BILUIMBY 3MEHILICHHS PELeNITYPHOI KIIBKOCTI arapy Ha TpH-
BaJIicTh cTabimizalii 3edipHOi Macu HaBeeHI Ha puC. 2.

AHami3yloun ngaHi, HaBeIeHI Ha miarpami (puc. 2)
MOXKHQ CTBEp/KYBATH, IO 3MEHIICHHS pelenTypHol
KinpkocTi arapy Ha 50% cyTTeBO HE BIUIMBA€ Ha TPUBA-
JicTh cTabimizanii 3eipHOi MacH i 3HAXOMUTHCS B MEXax
JormycTUMUX HOpM. OTpHMaHi pe3yinbTaTH, HMOBIPHO,
MOSICHIOIOThCS B3aEMOJIIEI0 MEKTUHOBHX PEYOBUH IHOPE
XEHOMEJIECY Ta arapy, siki yTBOPIOIOTh KOMIUIEKC CIOJYK,
IIO TiICHITIOIOTH CTPYKTYpPOYTBOPIOIOYi BIACTUBOCTI OJMH
oxHoro. [IpoTe 3pa30k 31 3MEHIIIEHHAM KiTBKOCTI arapy Ha
75 % He MaB cTaOUIBHOI CTPYKTYPH HABITh IIPOTATOM A00H,
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0 OOYMOBIIIOE MOKJIMBICTH 3MEHIICHHS arapy JIHIIe
B Mexax 710 50%.

OTke, Ipu 3MEHIICHHI PElENTYPHOI KiJIbKOCTI arapy
1o 50% B 3pasky 3edipy 3 BHeceHHAM 30% mrope XeHO-
MeJlecy BiJl MacH siOJy4HOTO MIope OTPUMAaHUi BUPIO Mae
BIJINIOBIIHI CTPYKTypHO-MEXaHIYHI Ta OpPraHOJENTHYHI
TTOKa3HUKH.

HactymauM BHpoOOM Tpymu IyKpHCTHX Oyna mac-
THiIa OijeBchka. B TexXHONOTIT BUTOTOBJICHHS MACTHIIN
BUKOPUCTOBYBaJIM TaKOXK IUIOZIOBE MIOpE, aje Yy BUIAIKY
OTpUMaHHS SIOIy4yHOTO Miope sI0NMyKa MWK, COPTYBaJH,
3amikaiy B IyxoBii magi npu remneparypi 180 °C npors-
rom 30 xB., oxonomkyBanu 1o Temreparypu 30 °C i mpo-
TUpany. [y oTpuMaHHs Mope 3 XeHOMEJIECy TUI0N MIJIH,
BIJTOKPEMITIOBAJI HACIHHEBY Kamepy, MOJpiOHIOBAIH,
OnaHiryBanu y Boni npu temmneparypi 100 °C Bnpomosx
5 XB. 1 mpoTupany.

JocnimkeHo, Mo B CKIaji MIope sSOIy4YHOrO BHSB-
JICHO TUTPOBaHY KUCIOTHICTE 0,85% 1 BMICT HEKTHHOBHX
peyoBuH — 1,50%, B ckiazi mope 3 COPTOCYMIllli TUIOAIB
XEHOMeJIeCy TUTpOBaHa KHUCJIOTHICTh cTaHOBHUTH 4,95%,
BMICT MEKTHHOBUX peuoBHH — 1,45%, a TaKOK MICTUTBCS
3HayHu# BMicT Bitaminy C — 135,20 mr/100 r i ¢peHonbHUX
peyoBuH — 560 Mr/100 T, 110 CBIAYMTH MPO JTOULIBHICTD iX
BUKOPUCTAHHSI JJIsl OTPUMaHHS 0a30BUX KOMIO3WI[IHHUX
CyMilIei Ui OTpUMAaHHS aCTUITH.

Jyis mpurotyBaHHS 0a30BOT KOMITO3MIIIAHOI CyMilii
YacTHHY S0IyYHOTO MIOpE 3aMiHIOBAJIHM Ha MIOPE XCHOMeE-
JIECy, sIKe BBOAWJIM B KinmbkocTi 5, 10, 15 1 20% Bif peren-
TYPHOTO BMICTY ITIOpe SI0JTyYHOTO.

Bu3HaveHo, 110 32 OPraHOJCNTUYHOK OIHKOK Haii-
Kpamiol BHSBWIACS MOJEIbHA KOMITO3MLINHHA CyMill,
no ckiany sikoi Bxommino 90% mrope somyunoro i 10%
MIOpPE XCHOMEJIECY 1 T1 PeKOMEHI0BAaHO OYJI0 BUKOPUCTATH
B sKOCTi 0a30BOi Ul BUTOTOBJICHHS MAaCTHJIBHUX BHPO-
6iB. 3amMiHa YaCTHHHM SOIYYHOTO ITIOpE Ha MIOPE XEHOMeE-
JIeCy BUSIBIISIE TICBHUH BIUIMB HAa BMICT OPTaHIYHUX KHCIIOT
B CKJIa/Ii MOJICJIbHUX KOMITO3ULIHHHUX CyMIIIeH 1 MOKa3HUK
TUTPOBAHOT KHCIOTHOCTI 3pocTae Bin 0,29% 10 0,69 %,
BMicT L-ackop6iHOBOT KMCIIOTH — B 2...3 pa3u B HOPiBHSHHI

3 KOHTPOJIFHUM 3pa3KoM B 3aJIE)KHOCTI BiJl YaCTKH BHece-
HOTO ITIOpe 3 XEHOMeEJIECYy.

OTpuMaHMid JlecepT 3a OpPraHoJeNTHYHUMHU MOKA3HH-
KaMH MaB TEMHO-KOPHYHEBHUIl KOJNIp, HIXKHY, M Ky KOH-
CHCTEHIIII0, IPUEMHUH S0ITyYHUH apoMar 3 HOTKOIO XEHO-
MeJIecy i IPUEMHHN KUCIIO-COJIOAKHIA CMaK.

B necepti Bu3HauMiIM (i3MKO-XiMi4HI MTOKA3HUKH SIKO-
CTi: MacoBy 4acTKy Bosior — 12,16 %; THTpOBaHy KHCIIOT-
HicTh — 1,45% 1 B™micT BiTaminy C — 14,67 mr/100 .

Haii0inpmum HeoikoM fecepTy OyB Horo kodiip, 1o
BKa3yBaJIO Ha JOLIJIBHICTH MPOBEJCHHS TPOLECY CYIIiHHS
Mpu OUTBIIT HU3BKIN TEMITEpaTypi.

Jly1st BU3HAUEHHS palioHaNbHOI TeMIeparypu Ul po-
BEJICHHS ITPOIIECY CYLIIHHS MPOBOIMIM IPOLEC CYIIiHHS
NpU HACTYIHHUX TeMmeparypHux piBHix: 55 °C, 65 °C
170 °C. TpuBanicTb poliecy CyuIiHHs IJ1acta BijgoyBaacs
BIPOJIOBXK 6,0 TOMH, OXOJO/DKEHHS 1 BATPHMKA BIIPOJIOBK
12 rox 1 mocynryBaHHS IIEpeMa3aHoro JECepTy MPOTAroM
2,0 roguH.

B pesynprari BU3HaUYMIIM BIUTMB TEMIIEPaTypH CYIIIHHS
Ha 3MiHy MacoBOi YacTKH{ BOJIOTH B JIECEpPTi, TOMY IO came
el MOKa3HUK B HAWOLIBIIIH Mipi BIUIMBAE Ha rporec 30epi-
raHHs jecepty. lnHamiky 3MiHM BOJIOTOCTI BU3HA4aJIH BIIPO-
JIOBX BCHOTO TPOLIECY CYIIIHHS 3 iHTepBalaMy yepe3 KOXKHi
1,5 roquan. OTpuMaHi pe3ynbraTi HaBeeHi Ha puc. 3.

Pesynbratn oTpumani B mpolieci cymriHHA (puc. 3)
MOKa3yI0Th, 110 TEMIIEpaTypa CYIIiHHS BIUIMBA€E Ha IHTEH-
CHBHICTh BWJIQJICHHS BOJIOTH 3 BHCYIIYBaHOTO Marepiaiy.
Haii0inpin iHTEHCHBHO MPOICC BUIAICHHS BOJOTH Bij-
OyBaerbest ipu Temneparypi cymrinas 70 °C 1 cTaHOBUTH
12,16%. Ilpu Temneparypi cyminas 65 °C mocaraerbcs
BMmicT Bosioru 15,30%, a y BUMaAKy TeMIlepaTypH CyIIiHHS
55-20,50%.

IIpn BCiXx TeMmmeparypHUX pIBHAX  HaHiHTEH-
CHBHILE TpolleC CyHIiHHSA BigOyBaBcs  MPOTSATOM
270,0 xB (4,5 romunm), a octanni 90,0 xB (1,5 roxguuu)
MPOIIEC CYIIIHHS CHOBUIBHIOBABCS 1 MPAKTUYHO CTaOLi-
3yBaBcsi. OfHaK, MpU BUKOPUCTaHHI Temneparypu 55 °C
MacoBa YacTKa BOJIOTH B 3pa3Ky Oyjia JTOCHTb 3HA4YHOIO
i cranoBmwia 20,50%, 1110 MOTJIO HETaTHBHO BIUIMHYTH Ha
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Puc. 3. KpuBi cymiHHs macTH/IN B 3aJ1e3KHOCTI Bil TeMnepaTypu cymiHHS
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TPUBAIIICTH 30epiraHHs ecepTy 1 BUKIMKATH HOTo MiKpo-
GioJyoTiuHE TICyBaHHSL.

Tomy paiioHaJIEHOIO TEMIIEpaTypOIo AJIsl CYIIiHHS Mac-
THITM O1JIEBCHKOT 32 MOKa3HUKaMH SKOCTI BU3HAYMIIA TEM-
neparypy 65+2 °C. Bukxopucranus temmneparypu 55 °C
Ma€ Kpamuil BIUIMB Ha TOKAa3HWKW SIKOCTI MacTWIH, aje
norpedye OLTBII TPUBAJIOTO MPOLECY CYLIIHHS, a CYIIiHHS
nipu Temmneparypi 70 °C NOHMKYE ITOKa3HUKH SKOCTI.

BucnoBkn. OrpuMmani pe3ynbTaTH CBig4aTh Ipo
JIOLUTBHICTD PO3IIMPEHHSI ACOPTUMEHTY TPYITH IIyKPHCTUX

BUPOOIB IIUISIXOM YIOCKOHAJICHHS TEXHOJIOTii OTpUMaHHs
3edipy Ta MacTUIN OUIEBCHKOI, SKi € JOCUTH TOMYJSIpP-
HUMH JICCEPTaMH y CIIOXKHBAYiB, 3 BUKOPUCTAHHIM ITIOPE
xeHoMmenecy. [lonminmenHs MoKa3HUKIB SKOCTi 3edipy Ta
nacTuin OiEeBCHKOT 32 PaxXyHOK KyNa)KHOTO IO€IHAHHS
SOy4HOTO TIOpPE 1 TIOpe 3 XEHOMeJeCy I03BOJIsiE He
TITBKK 30araTUTH JecepT OI10NIOTIYHO AKTUBHHUMH KOM-
MOHECHTaMH, C(HOPMYBaTH HEOOXiNHI CTPYKTYpHO-MeXa-
HIYHI TOKa3HUKH, alie ¥ Hajgae BUpoOaM (DYHKIIOHATBHUX
BJIACTUBOCTEH.
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G. Khomych, Doctor of Technical Sciences, Professor;, A. Horobets, PhD, Associate Professor; V. Honcharenko;
Yu. Podonik (Poltava University of Economics and Trade). Improvement of technologies of the group of sugar
products.

Abstract. The article is devoted to improving the technology of marshmallows and pastilles through the use
of henomeles puree. Henomeles puree is characterized by a high content of phenolic substances, organic acids,
pectin and carotene. The presence of a significant amount of pectin allows you to use henomeles puree as a natural
structurant. It was found that the rational percentage of henomeles puree in the fruit mixture to obtain marshmallows
is 30%, and when obtaining Bille lozenge — 10% of the prescription amount of fruit puree. The positive effect of
the introduction of henomeles puree in marshmallow composition on the foaming ability was studied and it was
determined that the beating time of the mixture to obtain the maximum foaming ability is 10 minutes, which is
5 minutes less than the recommended time for the control sample. The expediency of reducing the prescription
amount of agar by 50% in the recipe of marshmallow mass was determined and the absence of negative impact
on the duration of stabilization of marshmallow mass was confirmed. Finished products are characterized by
appropriate structural-mechanical and organoleptic characteristics. The rational drying temperature of bileva
pastilles, which is 65+2 °C, was determined during the production of bileva pastilles. It is shown that the use of
55 °C has a better effect on the quality of the pastilles, but requires a longer drying process, and drying at 70 °C
reduces the quality. The obtained results testify to the expediency of expanding the range of sugar products by
improving the technology of obtaining marshmallows and billevo pastilles, which are quite popular desserts among
consumers, using henomeles puree. allows not only to enrich the dessert with biologically active components, but
also gives the products functional properties.

Key words: henomeles, apples, puree, pastilles, agar, marshmallow, pectin, structural and mechanical properties.
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PO3HIUPEHHS ACOPTUMEHTY XJIBHUX MAJIUYOK
NIABUIIEHOI XAPYOBOI IIIHHOCTI

B. M. LIEJIY AbKO, kanauaar TeXHiYHUX HayK, JOIEHT
(Bumuii HaBYaIbHAN 3aK1a] YKOOICIIKH
«IlonTaBcbKHi YHIBEpCUTET €KOHOMIKH 1 TOPTiBIIi»)

Anomauia Y cmammi 00C1i0NCEHO MONCIUBICIG BUKOPUCIIAHHS De32TI0MEH080T POCTUHHOT CUPOBUHU 8 MeX-
HONO2TT X1IO00YI0UHUX 8UPODIE ZHUNCEHOI 801020CHI, AKI € HAUOOCMYNHIWUMY | HALIOeWeBUUMY MPAOUYTUHUMU
supobamu 8 Yxpaiui: cyxapni ma 6yonuyni eupoobu, xnioui Kyavku i xaioui naauuxu. Q6 exmom 00cniodxcelHs 00-
pano xnibui nanuuxu. Hagime nesnaune xopueysanisi peyenmypu XaiOHUX namudox 0ae 3mMozy 30i1buumu Xapiogy
YiHHICMb 8UPODIB, WO 0OYMOBIEHO HU3LKOIO BoNI02icmI0 8upobis. Hym — o0na 3 Havyinkiwux 60606uUX KYIbmyp, KO-
mpa Mae HacuyeHi i Henacudeti JcupHi kuciomu, xapuosi eonokua, eimaminu A, K, PP, E, C, epynu B, mapeaneyy,
Kauil, MazHill, cenel, Kaabyitl, YUHK, 3aizo, ocop, nampiil. Buxopucmanis KyKypyo3saHo20 60pouHa Mae psio ne-
pesaz OCKIbKU BOHO € 0xcepeliom imaminie epynu B, kaniro, 3aniza, Mazuilo, Kaioyito i gupobIsemocst 8 0ocmam-
Hill Kitbkocmi 8 Ykpaini. Memoio cmammi € 8U3HaAYeHHs 8NIUBY cyMimi HYMO6020 i KyKypyo3aHoeo bopowHa Ha
Op2aHonenmuuni, PISUKO-XIMIuHI, CIDYKMYPHO-MEXAHIYHI NOKA3HUKYU micma [ 2omosux 6upoois. IIpoananizosaro
VKPAIHCOKI [ 3KOPOOHHI 1imepamypHi 0Jicepeiia w000 MOJICIUBOCIE BUKOPUCIAHHS BUCOKODIIKOBOI be3eniomen060l
POCAUHHOL CUPOBUHU NIOBULEHOL Xap108Oi YIHHOCMI 8 MEXHON02IT XAIOHUX NATUYOK. [ 6U3HAYEHHS CIPYKMYp-
HO-MEXAHIYHUX MA PI3UKO-XIMIUHUX NOKAZHUKIE AKOCI RPOOYKYIT BUKOPUCMAHO CMAHOAPMHI Memoou. Y cmammi
ONUCAHO MEXHON02II0 XNIOHUX NATUYOK, NOKA3AHA MOJICTUBICMb BUKOPUCIAHHS CYMIULT HYMOBO2O0 | KYKYPYO3AHO20
bopowna 015 po3pobKu HOBOI peyenmypu nid8UUeHOI Xapuoeoi yinnocmi. Busnaueno skicmv 6XiOHOI CUPOBGUHU.
Hasedeni pezynomamu 00Caiodxncensb 3 BUKOPUCIAHHS CYyMIWE HYMO8020 i KyKypyossHo2o bopowna. Ha ocnosi op-
2AHONENMUYHOL OYIHKU MA PIZUKO-XIMIYHUX | CIMPYKMYPHO-MEXAHIYHUX OOCTIONCEHb MICMA Ma 20MO8Ux supooié
00IPYHMOBAHO PAYioHAIbHe 003V8AHHA 000ABOK 8 MeXHON02il 8upobi8 3HUNCEHOT 8oN020cmi. 3pasok 3 dobagkamu
y cniggionowenni 80: 20 BH : BK 8i0pi3Ha6cs HAUKpawumu 0peanoienmuyHuUMy NOKAZHUKAMU SIKOCHI. NOBEPXHEIO
0e3 Haopugie i MPIUUH, HCOBMO-KOPUUHEBUM KOLbOPOM 3 NPUEMHUM 20PIX08UM APOMATOM I CMAKOM.

Knrouosi cnosa: xnivobynouni supodu, xaioHi natuuky, Hymoge 60poutHo, KyKypyos3saue 60pouHo, mexHono2is.

IMocTaHOBKA MP006JIeMH B 3arajibHOMY BHIVISII
Ta 3B’S130K i3 HAWBaKIUBIIUMH HAYKOBUMH UM
NPAKTHYHUMH 3aBIaHHSIMHU.

X111600yi109HI BUPOOH € HAMTOCTYTHIIIIMH 1 Haii-
JIETICBIMAME TPATUIIIHHAMA BHpoOaMu B YKpaiHi,
cepen AKX cyxXapHi Ta OyOiauMdHI BHUpOOW, XIiOHI
TTAJTNIKH 1 XJTIOHI KYJIBKH € HAMKPAIAMA 00’ €KTaMHU
JUTSL YIOCKOHAJICHHs. 3a3HaueHi BUPOOW MarOTh TPH-
BalMii TepMiH 30epiraHHs 3aBISKA HU3BKIA BOJO-
TOCTI, IO JTA€ 3MOTY CYTTEBO 30UIBIINTH KOHIICHTPA-
IiF0 KOPUCHUX PEUOBUH Y PEIEHTYPi.

YKpaiHCBKUH CIIOKWBAY — CIIOKHBA4Y KUK 00i-
3HAHWH B CYYaCHHX TCHJICHIISX XapuyBaHHS Ta Mae
JOCBI JlerycTamii pi3sHOMaHITHHX CTpaB i BHPOOIB
KpaiH cBity. Pa3oM 3 ThM, HaOyBa€ aKTyaIbHOCTI 3]10-
POBe XapuyBaHHS, 110 CIIPHSIE PO3LIIMPEHHIO aCOPTH-
MEHTY OOpOIIHSHUX BUPOOIB MiABUINEHOI XapyoBOi
uinHocTi. B YkpaiHi BeIHKOr0 MOIMyIISIPHICTIO KOPHC-
TYOTbCS KaHTy4di, kpaddinu, rpiccini [1]. Omanm
i3 TTePCIEKTUBHUX CIIOCOOIB MOKpAIIEHHS XapuoBOl
LIHHOCTI XJIIOOOYJIOYHUX BHPOOIB 3HMKEHOI BOJIO-
TOCTI € BUKOPUCTAHHS POCIMHHOI CHPOBHHH 3 IIiJI-
BHIIIEHNM BMIiCTOM Oiyka. BiTkoBi KymbTypH dYacTo
BUKOPHCTOBYIOTBCSI SIK JDKEPENIO JICHIEBOTO POCIHH-
HOTO OiyKa, TOMY IO KpPiM crienu(iTHOTO XiMI9HOTO
CKJIay BiAPI3HAIOTHCS MOCTYIHICTIO 1 HAsSBHICTIO
JIOCTaTHBOI CHPOBUHHOI 0a3u.

© lllenynpko B. M., 2022

Hyr (iHmIi Ha3BU «Typenbkuil Topox» abo «Oapa-
HSYWA TOPOX») € ONHIEI 3 HAWCTapilUX KYJIBTYp,
SKy 3 He3alaM SITHUX YaciB KyJBTUBYIOTh y KpaiHax
brnuzpkoro Cxony Ta IHIMIMX TPOIIYHUX Ta CyOTpO-
MiYHUX KpaiHax. Y CBITI HYT MOCiIa€e TpeTe Micie
3a oOcsiraMu MOCIBHHUX IDIOMI MICNIs €Ol Ta KBAaCOJI.
Lle onana 3 HalMiHHIIIMX OOOOBUX KYIBTYp 1 B3arami
CLITBCHKOTOCTIONAPCHKUX KYNBTYP, KOTPa Ma€ BUCOKY
Xap4oBY IIHHICTh, MICTUTh BEIUKY KUIBKICTh HE3a-
MIHHHX 1 3aMiHHUX aMiHOKHCIIOT, MiKpO- Ta MaKpo-
€JIeMEHTIB. Y 3B 3Ky 31 3MiHOIO KITIMaTHYHUX YMOB 32
ocTaHHi 2-3 poku B YkpaiHi HyT HaOyBae Bce O1IbIIo1
MOTTYJISIPHOCTI Ta MOXKE TIEPEHTH JI0 CITUCKY MaCOBHX
MOCIBHUX KYIIBTYD, aJ)Ke€ «TYPEIbKHUIl TOPOX» € Haii-
OLITBII MMOCYXOCTIMKOIO KYJIBETYpOIO cepen 0000BHX
[2]. HyToBe GopoIIHO 110 TIpaBy BBaXKAETHCS I[IHHIM
JUETUYHUM TIPOJYKTOM, SIKUH Ma€ y CBOEMY CKIIAJI:
HAaCHYEHl 1 HEHacW4eHi >KMpHI KHCIOTH, XapydoBi
BosiokHa, Bitamiau A, K, PP, E, C, rpyrmn B, mapra-
Hellb, Kallii, Mardii, celleH, Kajbllii, IUHK, 32130,
docdop, Harpiit [3].

Bimomo, 1m0 s TOIMIIEHHS CTaHy 3I0POB’S
JUISL TIPUTOTYBAHHS 1K1 TOTPIOHO SKHANYACTIIIE BXKU-
BaTH caMe HYTOBE OOpOIIHO OiKHM sSKOTO 3a 0i0JIO0-
TIYHOIO MIHHICTIO HAaOIMKeH1 10 OinKiB sern. Cepen
HE3aMIHHUX AaMIHOKHCJIOT IIePEBAKAIOTh JICHITHH
(0,47 mr/r) 1 nizun (0,77 mr/T). Ha 0CHOBI BUKOHAHUX
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eKCTIEpUMEHTANIbHUX  JIOCHKEHb  PO3poOIeHO
peuenTypy Oe3rMOTEHOBUX KEKCiB 3 BUKOPUCTAHHSIM
HYTOBOTO OOpoIiHa [4].

JlocmipkeHHsT aMiHOKHCIIOTHOTO —CKJIany Oii-
KiB HyTOBOIO Ta MIICHMYHOrO OOpOINHA, 3aCBia4uye
ICTOTHY mepeBary OUITKiB HyTy HaJ| OiJIKaMH MIICHUII],
0coONMMBO TO Ji3MHY 1 TpeoHiHy. BukopucraHHs
OOpoIlIHA HYTYy B 3arajibHid TEXHOJIOTIl MPHUIOTY-
BaHHsI MICOYHOTO TEYMBA JO3BOJHTH 30aslaHCyBaTH
CHIBBITHOIIICHHS OLIKU-ByriieBoau 10 1:4. [5].

BcranoBneHo, 1110 3a BMiCTOM JICHLIUHY Ta TPHIITO-
(bany Ourku OopoiHa 3 010aKTUBOBaHUX 00OIB HYTY
3HAYHO HAOJWKEHI JI0 PIBHSA B iJcaJIbHOMY OILJIKY.
JIiMITYIO4MMH ~ aMiHOKUCJIOTAMH  JIOCJIIJIXKYBaHOTO
3pa3ka € cyMa MeTioHiHy Ta mnuctuHy. KoedirieHT
YTUIITapHOCTI OopomHa 3 0ioakTUBOBaHHX 000iB
HyTy AopiBHIOE 1,1, 1m0 &ae mijcTaBu BBaXKaTH ix
OlTKM 30aaHCOBAaHUMHM 33 BMICTOM y HUX HE3aMiH-
HHX aMiHOKHUCIIOT [6].

HocmimkeHo, 1m0 BHECEHHA KyKypyA3sSHOTO
OopomrHa y KinbkocTi 25% 10 peuenTypu KaHTy4di
Jla€ MOXKJIMBICTh BHPOOJNATH OOpOIIHSHI KOHAWUTEP-
CBbKi BUPOOH 13 MOKPAIIEHOI CTPYKTYPOIO 1 OpraHo-
JENTUYHUMH TTOKa3HUKAaMHU, ITiIBUILIEHOIO0 XapuOBOIO
LIHHICTIO 1 3HIKEHOK KallopidHicTio. OTpuMaHO
MaTeHT Ha KopucHy monenb «Ckiaj ImeuyuBa KaH-
Tyqui» [7, 8].

Po3pobneno perentypy YinciB 3 BUKOPUCTAHHSIM
HETpaJAUIIHUX BHUIIB CHPOBUHH. BpaxoByrouun mij-
BUILIEHY XapyoBYy I[IHHICTH HYTOBOTO, CIEIBTOBOTO
Ta PUCOBOTrO OOpOINHA, OYJI0 BU3HAYCHO XapyoBy Ta
SHEepreTHYHy I[IHHICTh HOBHX BHpOOIB Ta 3abe3re-
YeHO 000BY HOPMY OCHOBHHX HYTPI€HTIB TPH CIIO-
YKUBaHHI po3po0JICHOT0 Mpoaykty [9].

JlocnmipkeHO  OpraHOJICNITUYHI  Ta  OCHOBHI
(i3MKO-XIMIUHI TOKa3HUKH SIKOCTI XJIIOHMX Talu-
Yok, 30aradeHMX OBOYECBHMH Miope. BcraHosneHo,
IO TIPYU BUKOPHCTaHHI MOPKBSHOTO, OYPSIKOBOTO Ta
rapOy30BOro MIOpE, MacoBa YacTKa CHPOi KIEHKO-
BUHH y 3MEHIIYEThcA Ha 5 — 9%, MIIHICTh KIIEHKO-
BUHU — 30UIbIIyeThCcsl HA 6 — 8%. BusHadeHo, 1110
3pa3Ku TicTa 3 OBOYEBUMH IIOpE MajH MiJBUIICHY
€JIACTHYHICTh Ta PO3TSHKHICTD, MOPIBHSHO 3 KOHTPO-
neMm [10]. BcranopneHo, mo BHECEHHS MIOpE TITUBU
Ta Ka3eiHy B KimbkocTi 25% Ta 7% He moripinye
SKICTh XJIIOHMX MAJTWYOK 1 MiABHIIYE 1X Olonoridny
minHicTh [11]. BuBYeHO MOXKIMBICTH IIiABUILCHHS
BMicTy OiKa y XJTI0HMX MaJlMyKax 3a paXyHOK BHKO-
pHUCTaHHSI 130Ty TOpoxoBoro Oinka. Ha ocHoBi aHa-
i3y 3MiH y XOJli TEXHOJIOTIYHOTO MPOIIeCy, BUBYCHHI
OpTaHONeNTHYHUX 1 (I3UKO-XIMIYHHX TOKa3HUKIB
rOTOBOT MPOAYKIIIT Ta MPOBEICHOI ONTHUMI3allii BCTa-
HOBJICHO MOXJIUBICTh BHECEHHS 5% 130JI4TYy 3 OJIHO-
YaCHHUM IIJBUINEHHSIM BojOrocTi Ticta no 37% [12].
3acTocyBaHHs PI3HHX 33 MPUHIUIOM JIii QepMeHT-
HUX TpenapariB € OfHUM i3 3ac0o0iB iHTeHCU(IKaIil
TEXHOJIOTIYHOTO TIPOILIECY PpEryJIIOBaHHS BIACTH-
BOCTEH TicTa Ta TOJNIMIIEHHS OPraHOJENTHYHUX
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1 pi3UKO-XIMIYHUX TOKA3HUKIB SIKOCTi XT1000YyI0YHIX
BUPOOIB, B TOMY YHCIIi MOJJOBKEHHSI X TepMiHy 30e-
piranns. Kpae 36epiratotrs cBixkicTh BUPOOH, BUTO-
TOBJICHI 3 BHCOKOOLIKOBOTO OOpoIIHa abo 3 JIo/aH-
HsM OinkiB. EQexTuBHUM € nogaBaHHs coeBOro abo
rOpPOXOBOT0 OOpOIITHA, MOJIOYHOI CHUPOBAaTKH. bimku
pPOOJIATH CTPYKTYPY XJ11000YIOUHUX BHUPOOIB MII[HI-
1010, MIJACHIIOITh Timparaiiiini 38 s3ku. Lle ymo-
BIJIBHIOE BTPATy BOJIOTH Npu 30epiranHi ximida. [13].
Y poboti [14] mpencTaBieHO pPe3yabTaTH YAOCKO-
HaJICHHSI TEXHOJIOTil >KUTHBO-IIIICHUYHUX XIJIIOHUX
NaIMYOK (PyHKIIIOHATTLHOTO PU3HAYECHHS 3 BUKOPHC-
TaHHSIM Xap4OBHX BOJIOKOH KapToIuli. BcTaHoBeHo,
[0 Kpall pe3ylbTaTd OTpuMaaud BuUpobou 3 50%
KUTHHOTO OOpoImTHA Ta 5% Xap4oBHX BOJIOKOH Kap-
TOTLI, IO MIATBEPIKYE OTPUMaHWH cepemHiii Oain
JierycTalfiifHol oliHKKW BHPOOiB. BcTaHoBneHo, 110
Uil 30aradeHHs XJIOHMX Nann4oK (i3ioNorivHo
aKTUBHUMH PEUYOBHHAMU HACIHHSA JIbOHY, B IX pelen-
Typy AOLIBHO BKJIIOYATH OpraHi4HE HACIHHA JIbOHY
30JI0TOTO B KibKOCTI 0 25% Big macu GopomrHa.
Ie 3abe3medye XOpoI CMaKoOBi BIIACTUBOCTI BUPOOY
1 maBuUIIye fioro xap4yoBy MiHHICTE [15].
CucreMarnyHe  CIIOXKUBAHHS — XJ1000YIOYHUX
BHAPOOIB 1 MATOPYXOMHUH CHOCIO KHUTTS MOXKYTh MPH-
3BECTH JIO O’KUPIHHS, PO3BUTKY 3aXBOPIOBAaHb CEPII,
nepeqgacHoro crapinHa. Tomy oOrpyHTyBaHHS
TEXHOJIOTIi XJIOHWX BHPOOIB 3HM)KEHOI BOJIOTOCTI
3 BUKOPHUCTAHHSM BHCOKOOIJTKOBOI OE3TIIIOTEHOBOT
POCIIMHHOI CHPOBHHHU € aKTyallbHOIO 3a/1a4eto.
AHagi3 ocraHHiX aocaimkeHb i myOmikamiii.
B HaykoBoMy cepemoBuII 3MIHCHIOEThCS POOOTa 10
pO3po0Ili HOBHX 1 YAOCKOHAJICHHIO ICHYIOUHX TEX-
HOJIOTIM XJ1i000YIOYHNX BHPOOIB 3HIXKEHOI BOJIO-
rocti. B VYkpaiHi UMMH TUTaHHAMH 3aiMarOThCS
BueHi: Jlpo6or B.I., Hopoxosmu B.B., MaxunbKo
B.M., 3yiiko B.I., bormapenko 1O.B, Stoddard F.L.,
O’Brien L., Turner N.C., Palta J.A. Ta inmm. Arami3
OCTaHHIX JOCTIKCHb Ta IMyOIiKaIliifi om0 YIOCKO-
HaJICHHS TEXHOJIOT11 BUPOOIB 31 3HMHKEHOIO BOJIOTICTIO
MOKa3aB MEPCIEKTUBHICTh PO3IMUPEHHS aCOPTHMEHTY
XJTOHUX TAJUY0K 32 PaxXyHOK BUKOPHUCTAHHS CHPO-
BHHHU IIJBUIICHOI Xap4yoBoi IiHHOCTI. B miteparypi
BIZICYTHI JIaHI IIIOI0 BUKOPHUCTAHHS CyMIillli HyTOBOTO
1 KYKypya3sHOTo OOpoIlHa B TEXHOJIOTIl XJTIOHHUX
MATMYOK. ToOMy JOCTIHKEHHS € aKTyaTbHUMH.
@®opMyBaHHs Uijleid crarTi  (MOCTaHOBKA
3aBaaHHsi). MeToro poOOTH € TOCTiHKSHHS MOXIIU-
BOCTI BHKOPHCTAHHS CyMIIlli HYTOBOTO 1 KyKypya3s-
HOTO OOpOIITHA B TEXHOJOTIT XJ1I000YIOTHIX BUPOOIB
3HI)KEHOT BOJIOTOCTI 32 TS PO3IIUPEHHS aCOPTUMEHTY
XJTIOHWX ITaJTMYOK ITiBUIIEHOI Xap90BOi IIIHHOCTI.
Bukiag ocHOBHOro marepiajy JoCJTiT:KeHHsI
3 MOBHMM OOIPYHTYBAaHHSIM OTPMMAaHHUX HAayKo-
BHUX pe3yabTariB. O0’€KTOM IOCIHIIKCHHSI € TeX-
HOJIOTiSl XJTIOHUX TAJMYOK 3 TOJAaBaHHIM CHPOBHHU
MIIBUIIEHOI XapuoBOi IIIHHOCTI Ta OCHOBHI TIOKa3-
HUKH SKOCTI TicTa i TOTOBUX BUPOOiB. [Ipeamerom
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JNOCTIUKEHHSI — HYTOBEe OOpOIIHO, KyKypyA3sHe
OopomHo, xmiOHI manmuuku. Ilix wac mpoBeneHHs
JOCHIJKEHHs] BUKOPHCTOBYBAJIM CTaHAAPTHI METOIH
JOOCHIDKEHHSI CTPYKTYpPHO-MEXaHIYHUX 1 (i3uKo-
XIMIYHUX [TOKa3HUKIB SKOCT1 BUPOOIB.

B mpoueci npurotryBaHHs XTi0HMX MAJMYOK Ha
XIMIYHHX pO3MyIIyBadyax JOTPUMYBAIUCH MOCIHi-
JOBHOCTI OCHOBHHX TEXHOJOTTYHHMX OMepalii: mpu-
HimMaHHs, 30epiraHHs i MiJroToBKa CHPOBWUHH, JI03Y-
BaHHsL, 3aMic TicTa, HOpMyBaHHS TiICTOBUX 3arOTiBOK,
BUITIKaHHS, OXOJIOKEHHS, 30epiranHs. 3amMilryBaHHsI
TiCTa MPOBOAMIOCH 32 JONOMOTOI0 BEPTHKAIBLHOTO
3aHypIOBaJIILHOTO Mikcepa. DopMyBaHHS TiCTOBHX
3aroTiBOK BiIOyBaJIOCh BPYYHY Y BHIVISII IIMITIHIPIB:
nosxuHot 20 cM, giamerpom 1,5 cMm. Bupobu Buri-
kajuch npu temneparypi 180 °C, 15-20 xs.

3 METO BCTAHOBICHHS ONTHMAJIBHOTO J03Y-
BaHHSI CyMillli HYTOBOTO i KyKYpyA3sHOTO OOpoIIHa
J00aBKM BHOCHJIM BIJAIMOBIJHO 10 3alPOIIOHOBAHOI
MozenbHoi cuctemu (tabn. 1). KontponbHuMm Oys
3pa30K XJIOHUX MAIMYOK Ha MILIEHUYHOMY OOpOLIHI.

Tabmun 1
XapakTepucTHKA MOAEJIBHOI CHCTEMU
HaiimenyBanHs 3pasku
CHPOBHHU

Nel | Ne2 | Ne3d | Ned4 [ NeS5 | N\e6
Bopomno
nmennyane (BIT), | 100,0| — - — - -
%
Bbopomno
nyrose (BH), % - 90 | 8 | 80 | 75 | 70
Bopomrno
KyKypynssHe - 10 | 15 | 20 | 25 | 30
(BK), %

Ha mnepmiomy etami J0OCTiKEHb BH3HAYMIN
(hi3MKO-XIMIYHI MTOKA3HUKH OCHOBHOI BXIJTHOI CHPO-
BUHH. Pe3ynbraru npencrasiexi B Ta0. 2.

Tabmuug 2
®dizuko-ximMivHi noxkasauku (n =3, p < 0,05)
IMoka3Huku bopouxo
NMIIeHHYHe | HYyTOBe | KyKypya3siHe
Buict cyxix 85,0 90,0 88,0
pedoBuH, %
TurpoBana
KHCIIOTHICTb, 2.4 2,0 3,0
rpaj (r/am?)
MacoBa gacTka
Mmerajonomimok, | BigcytHi |Biacytni| Biacythi
%
Croponni Bincyrni |BimcyrHi| Bimcythi
moMimkn, %

3a BU3HAYCHUMHU IMOKa3HUKAMHU MMIIICHUTIHE OOPOIITHO
Bianosigae ICTY 46.004 — 99, nytoBe «OpraHik eko
mponykm» — TY ¥V — 15.6 — 2110615276 — 002:2010,

OopomHO KykypymsssHe TOB «®ipma AIAMAHT
JITO» TY V 15.6-13929625-001:2011.

Pesynpratt  nmocimijpkeHHsS  (DI3MKO-XIMIYHHUX
MOKAa3HUKIB SIKOCTI TiCTa i TOTOBUX BUPOOIB HABEJCHO
y Tabm. 3.

Tabmung 3
®Di3zuko-ximMmiuni moxkazHuku sikocti (n = 3, p < 0,05)
= 3pa3ku 3 106aBKaMu
=5
3
i
Torkasuiku S5 N2 | M3 | Ned | Ne5| Ne6
R
Ticto
Macosaviacta 355 1301 1307 314 |315 315
BoJoru, %
T'oToBi BpoOH
Macosavactia 1 190 |91 |94 |96 |97
Booru, %
Jlyxuicts, Tpax | 1,55 | 1,55 | 1,55 | 1,54 | 1,54 | 1,54
HabGpsikannst, % |445,0 |485,0 | 482,0 |473,0 | 470,0 | 467,0
Kpuxkicts, % 42,0 |51,0 482 |47,3 [46,5 |46,0

B pesynbrari npoBeeHUX OOCTIIXEHb BCTAHOB-
JICHO, 110 BOJIOTICTh TicTa 3 BUKOPHUCTAHHSAM CyMIilIi
HYTOBOTO i KyKYpPYA3SHOTO OOpOIITHA 3MEHITYEThCS.
Tak, Bomoricte 3paska Ticta 3 g00aBKaMH y CIHiB-
Bigunomendi 90:10 BH:BK 3menmmnaces Ha 2,4%,
a Bojoricte Ticta 3 70:30 BH:BK 3Menmmiace Ha
1,0% nopiBHSAHO 31 3HAYEHHSAM KOHTPOJIHHOTO 3pa3Ka.
3aMmiHa TIIEHWYHOTO OOpOIIHA Ha CyMiml HYTO-
BOTO 1 KyKypYI3SHOTO OOpOIIHA TaKOoXX BIUIMBAE Ha
BOJIOTICTh TOTOBHX 3pa3KiB XITIOHMX manwmdok. Taxk,
BOJIOTICTh 3pa3ka 3 J100aBKaMH Y CITiBBiHOIICHHS
90:10 BH:BK 3menmmmace Ha 1,0%. 3HaueHHS
Bomorocti 3paska 3 70:30 BH:BK wmakcumanbHO
HaONMMKeHe 1O BOJIOTOCTI KOHTPOJBHOTO 3pa3Ka
i ckimanae 9,7%. BecraHoBieHo, 1o B pe3ybTari MOB-
HOI 3aMiHHU MIIEHUYHOTO OOpOoIIHA Ha OE3MIIOTEHOBI
BUAHM OOpoIHA, HaOpSKaHHS i KPUXKICTH BHUPOOIB
30umbIIytoThC. Tak, HaiOinmbIne 3HaYeHHS HaOps-
KaHHS Ma€ 3pa30K 3 J100aBKaMM 1 CIiBBIIHOIICHHI
90:10 BH:BK — 485%, mo Ha 40% Oinbime mopis-
HSTHO 31 3HaUEHHSAM KOHTPOJIBHOTO 3pa3ka. KpuxkicTb
3paska 3 mobaskamu y ciisBimaomerHi 90: 10 BH:BK
30inpmmnack Ha 9%, 3paska 3 70:30 BH:BK — na 4%
TIOPIBHSIHO 3 KOHTPOJILHUM 3Pa3KOM.

OpraHojenTiyHa MOPIBHAJIbHA XapaKTEePUCTHKA
JOCITITHUAX 3pa3KiB XJTIOHUX MaJUYOK MPECTaBICHA
Ha puc. 1.

OpraHonenTHYHUA — aHaNi3 JOCHIAHMX  3pasKiB
MO0KAa3aB, 110 HYTOBE 1 KyKypyA3sSHE OOPOIITHO 3HAYHO
BIUIMBAIOTh Ha 3MiHYy CMAaKOBUX BJIACTHBOCTEH BHPO-
0iB. Tak, BupiO 3 HaHOIIBLIOI KITBKICTIO HYTOBOTO
OopommHa 'y cymimi 90:10% Bimpi3HSIBCS TIOBEpPXHEIO
13 TpilIMHAMHU 1 HAUTEMHIIIMM KOPUYHEBUM KOJIBOPOM
3 BEJIMKOIO KUIBKICTIO TEMHUX BKJIFOYEHb, 33 CMaKOM
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3pazok Ne 1
(KOHTPOJIH)
5
3pa3zok Ne 6 3pa3zok Ne 2
3pasok Ne 5 3pasok Ne 3
3pazok Ne 4

3pazok 1 — koHTpONEHMI 3pa3ok, BIT — 100 %;
3pazok 2 — BH:BK — 90:10, %; 3pa3ok 3 — BH:BK — 85:15, %;
3pazok 4 —bH:BK — 80:20, %; 3pa3ok 5 — BH:BK — 75:25,
%; 3pazok 6 —-bH:BK — 70:30, %.

Puc. 1. [Ipodisorpama opranosenTUIHUX
XapaKTEePUCTHK XJIOHNX MAJTAYOK KOHTPOJILHOTO
3pa3ka i 3pa3kiB 3 100aBKaMu

1 apoMaroM — HEMPHEMHUM MPHCMAKOM i BUPaKEHUM
apomaromM 0000BHX. 3i 30UIBIICHHSIM KUTBKOCTI KYKY-
PYI3STHOTO OOPOIITHA y CyMITITi ITOKPAIIMIIHCH 1 OpPraHo-
JICTITUYHI TIOKa3HUKH BUPOOIB. Tak, BUpiO 3 mobaBKaMu
y cmiBBimHomenHi 80:20 BH:BK BinmpizHsiBcs Haii-
KpalllMMH OPTaHOJCITUYHUMH TTOKa3HUKAMH SKOCTI:
TIOBEPXHEI0 0e3 HaJIPHBIB 1 TPIIIMH, )KOBTO-KOPHIHEBUM
KOJTbOPOM 3 TIPHEMHUM TOPIXOBUM apOMATOM i CMaKOM.
BucHoBku i3 3a3HaueHUX mnpodsieM i mepcmek-
THBH NOJAJIBIIMX JOC/TIiIZKeHb Y IIOAAaHOMY HAINIPSIMI.
[IpoBenenuii anaii3z JiTepaTypHUX IPKEpes 1 eKcriepH-
MEHTAJIbH] JTOCIIHPKEHHS TOKA3aJId JOLUILHICTh BUKO-
PHMCTaHHsI CyMillli HyTOBOTO 1 KyKypY/I3sSHOr0 OOpOIIHA
JUISL  PO3IIUPEHHS AaCOPTUMEHTY XJIIOHMX TaJIi4OoK.
BceranosiieHo, 10 BHECEHHS CyMIIIli HYTOBOTO 1 KYKY-
pymzsHoro OopomHa y crhiBBimHomeHHi 80:20% mo
pelentypy XJiOHMX MNaJIMYOK JO3BOJISIE TMOKPAIUTH
CTPYKTYpPHO-MEXaHIYHI 1 OPraHOJENTUYHI ITOKA3HUKU
BUPOOIB, PO3IMIMPUTH ACOPTUMEHT OC3MITIOTCHOBHX XJIi-
000yITOYHIX BUPOOIB 3HIKEHOT BOJIOTOCTI.
[MepcreKTHBOO MOAATBIITNX TOCIIKEHDb € BU3HA-
YeHHS 3MIHH ITOKa3HUKIB SKOCTI XJIIOHMX MaJHY0K
i yac 30epiraHHs Ta BCTAHOBJICHHS ONTUMAJILHOTO

TepMiHy 30epirants po3poOneHux BUPOOiB.
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V. Sheludko, PhD, Associate Professor (Poltava University of Economics and Trade). The bread sticks range
expansion of increased nutritional value.

Abstract. The possibility of using gluten-free vegetable raw materials in the technology of low-humidity
bakery products is investigated in the article. Low-humidity bakery products are the most affordable and cheapest
traditional products in Ukraine: rusks and bagels, bread balls and bread sticks. Bread sticks were selected as
the object of research. Low humidity of bread sticks allows you to significantly increase the nutritional value of
the product, even with minor adjustments to the recipe. Chickpeas — one of the most valuable legumes, which
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has saturated and unsaturated fatty acids, dietary fiber, vitamins A, K, PP, E, C, group B, manganese, potassium,
magnesium, selenium, calcium, zinc, ivon, phosphorus, sodium. The use of corn flour has a number of advantages
because it is a source of B vitamins, potassium, iron, magnesium, calcium and is produced in sufficient quantities
in Ukraine. The aim of the article is to determine the effect of a mixture of chickpea and corn flour on organoleptic,
physicochemical, structural and mechanical parameters of the dough and finished products. Ukrainian and foreign
science literature sources on the possibility of using high-protein gluten-free plant raw materials of high nutritional
value in the technology of bread sticks are analyzed. Standard methods to determine structural-mechanical and
physico-chemical indicators of product quality are used. The article describes the technology of bread sticks, shows
the possibility of using a mixture of chickpea flour and corn flour to develop a new recipe of high nutritional value.
The quality of input raw materials is determined. The results of research on the use of a mixture of chickpea flour
and corn flour are presented. Based on organoleptic evaluation and physico-chemical and structural-mechanical
studies of dough and finished products, rational dosing of additives in the technology of low-humidity products is
Jjustified. The product with additives in the ratio of 80.:20 ChF : CF had the best organoleptic quality indicators: a
surface without cracks, yellow-brown color with a pleasant nutty aroma and taste.

Key words: bakery products, bread sticks, chickpea flour, corn flour, technology.
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MIKPOBIOJOTI'TYHI KPUTEPII BE3IIEYHOCTI
COPTOBHUX ABJYYHUX COKIB IITPU BUPOBHUIITBI

I'. BIPTA, 10oKTOp CiIbCHKO-TOCIIOAAPCHKUX HAYK, podecop;
0. T'OPAYOBA, xanaugaT TeXHIYHUX HAYK, TOLICHT;

IO. BYPI'Y, kanauaaT cijibChKO-rOCIOIaPChKUX HAYK, JOLEHT
(Bummmii HaB9anpHUH 3aKma] Ykooncniyiky «llontaBchkuii yHIBEpCUTET EKOHOMIKH 1 TOPTiBIII»)

Anomauia. O0Hi€0 8axcIU8UX mem npu KOHMpOni 6e3nexu Xapuosux npooyKmie ma Hanoie € OYiHKa pusuKis,
mMoOMO MOACIUBOCIE NOZIPULEHHSL 30008 'L TIIOOUHU NPpU iX excusanni. IIpobrema Mikpobionociunoeo 3a0pyoHeHHs
Xap4osux npooyKmie HUHi cmoims 0080/ 20CPO, 0COONUBO 8 YMOBAX 0008 A3K0B020 88e0eHHs cucmemu be3ney-
nocmi. LLlupoko npogooamuvcesa 00CAiONHCeHHA MIKPOOION02iuHOT b6e3neuHOCmi OKpeMux Xapiosux npooyKkmis, uwo
EKCNOPMYIOMbCA, NPUSHAYEHUX OJisl CHONCUBAHHS HA BHYMPIUWHbOMY PUHKY, dle 8 SHAYHIN MIpi 00CIONCEeHHS 6i-
MYUBHAHOI CUPOBUHU COKOBOT NPOOYKYIL, 8 pO3pIi3i COpMOBUX 0cobnUBoCmel CUPOBUHU 3ATUUAEMbCA GIOKPUTHUM.
Mema pobomu — docnioxncenHs: OYL0 OOCAIOAHCEHH MIKPOOIONOSTYHUX Kpumepiie Oe3neyHocmi a0nyuHuUx coxie npu
BUPOOHUYMEBE 8 PO3PI3I COPMOBUX 0CODAUBOCIEN CUPOSUHU (A0AYK). [ 6USHAYEHH MIKPOOION02IUHUX KpUumepiig
be3neynocmi NPoOYKYii BUKOPUCTHOBYIOMbCSA CHIAHOAPMHL Memoou. Y cmammi onucano Kpumepii Mikpobionoziu-
HOI 6esneunocmi 011 NACMePU308aAHUX COPMOBUX SONYVHUHUX COKI6. Busnaueno axicmv npooykyii 3a mikpobiono-
eiunumu nokazuukamu. Haseoeni pesynomamu oyinku 6i0nogionocmi HayionaibHum ma €8poneticokum sumo2am

MiKpobiono2iynoi bezneunocmi 051 0aH020 8UOY NPOOYKYl.
Knrouosi cnosa: abnyunuil cik, Mikpo0Oionoziuni nokasHuku, be3neyHicms, copm, nacmepusayis.

IlocTanoBka npo0ieMu B 3araJibHOMY BUIJISIAI
Ta 3B’A30K i3 HaWBaKIUBIIIMMH HAYKOBHMH YU
NPAaKTHYHUMHU 3aBJaHHAMHU. besneunicte xapuo-
BUX IPOAYKTIB € OIHIEIO 13 MEPLIOUYEProBUX MPodIeM
JUIsl EKOHOMIYHOTO PO3BHUTKY Ta €(EKTUBHOTO (yHK-
LIOHYBaHHS CUCTEMH TOPTiBNi, 3a0e3MeueHHs 370-
pOB’sl HaceneHHs. Xap4yoBa MPOAYKIS BiAHOCHTHCS
10 0COONHMBOI TPYNH TOBApiB, OCKIJIBKH IIi TOBApH
HaCEeJICHHS CIIOKMBAE IIOJCHHO, KiJIbKa pa3iB Ha ICHb
i B 0araTbox BUNAgKax L€ TOBapW IIBHIKOICYBHI,
3a0pyqHEHHI MiKpoopraHi3aMaMu. BiamoBigHO 10
3axony Ykpainu [Ipo OCHOBHI NPUHLUIN T4 BUMOTH
10 0e3Me4HOCTi Ta SIKOCTI Xap4yoBHX HPOAYKTIB Ta
3 METOIO ajanTallii 3aKOHOaBCTBa YKpaiHU JIO 3aKO-
HoxaBcTBa €C Oynn 3aTBEpKEHI BUMOTH ILIOJI0 PO3-
pOOKH, BIPOBaUKEHHS Ta 3aCTOCYBaHHS IOCTIHHO
OIIoYMX TpOLENyp, 3aCHOBaHMX Ha MNPUHIMIAX
HACCP, mo mnoknukani 3a0e3neuuTd yHigikaliro
BITYM3HSHUX Ta €BPONEHCHKUX BHUMOI, BPETYIHOBYE
3HaUEHHA OCHOBHHMX MIKpOOiOJOTriYHHX MOKa3HHKIB,
a/lanTye TEXHOJOTIYHI BUMOTH A0 CYYacHHX peajiid
1 CKacoBye 3acTapiyii HOpMH B LiHi cdepi.

OnHi€ro 3 LiKaBUX Ta BaXIUBUX TEM NPU KOHT-
pomi Oe3mekd XapuoBHX MPONYKTIB Ta HAmoiB
€ OL[iHKa PHU3HKiB, TOOTO MOXKIMBOCTI MOTipIICHHS

© bipra I, I'opsuosa O., Bypry 1O., 2022

300pOB’Sl JIIOAMHU NIpH iX BkuBaHHI. Cepen prU3HKiB
BUJIUIAIOTE: 010JI0Ti4HI, XiMiuHi Ta (Pi3u4HI, a TAKOK
CTaH XapyoBHX MPOAYKTiB. MikpoOionoriuHi pu3uKu
Ta 3aXBOPIOBAHHS Xap4OBOI'O MOXOMKEHHS, SIKI € iX
Pe3yNIBTaTOM, Ha CHOTOHI € HarajJbHOIO MIPOOIEMOI0
CHCTEMH OXOPOHHM 3I0pOB’Sl Oynb-sKOI KpaiHH.
3okpemMa, Oya0 3apeecTpOBaHO CEPHO3HI crajxaxu
XBOpOO XapuoBOTO TMOXOPKEHHS, IO € HiOW BEpXiB-
KOO aiicOepra i Ha3BOK «Oe3leKa XapuoBHX IPO-
IYKTiB» Ta MiATBEPIKYE METUKO-CaHITApHY Ta COIli-
aJbHY 3HAYYIICTh MOMIOHMX MaTOJOT .

AHaJi3 ocTaHHIX JoCHiKeHb i myOmikauiid,
Y IKHX 3a[I04aTKOBAHO PO3B’sI3aHHSA MOJAHOI NPO0-
JIeMHd, BUJiJIEHHSI HEPO3B’SI3aHUX paHille YacTHH
3arajbHOi mpoduemu. 3akoHonmaBcTBo €C BcTaHO-
BWJIO MIKpOOIOJIOTI4HI KPUTEPIi IS XapuOBUX MTPOIYK-
TiB 3rigHO 3 Pemmamentom Ne 2073/2005. BigmosigHo
JI0 Hporo besmeka XapyoBHX NPOAYKTIB T'OJIOBHUM
YHMHOM 3a0e3IeuyeThCsl MPO]ITaAKTUIHUM ITiXO00M,
TaKUM SK BUKOPUCTAHHS NPaKTUKH HAJIEXKHOI Tiri€HH,
a TaKOX 3alpPOBAPKCHHSIM Ta 3aCTOCYBaHHSAM MPUHIIN-
niB HACCP — anaizy pu3HKiB Ta KOHTPOIIO KPUTHY-
HUX TOYOK. MikpoOionoriuai Kputepii MOXyTh OyTH
OCHOBOIO IS 3aTBEPIDKEHHS Ta MEPEBIPKH MPOLEAYP,
mo rpyHTyroteea Ha npuHuunax HACCP ta iHmmx
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3axoflax KOHTpomto ririenn. OTxe, HEOOXiMHO BCTa-
HOBJIIOBaTH MIKpOOIONOTiUHI KpUTEpii, 10 BH3HaYa-
I0Th MIPUHHATHICTH TEXHOJOTIYHHUX MPOLECIB, 8 TAKOX
MiKpoOionoriyHi KpuTepii MikpoOionoridHoi Oe3nekwu,
IO 3aKPIIUIIOIOTh PiBEHb, MEPEBHIICHHS SKOTO J03-
BOJISIE BBAXKATH, IO Xap4OBUI NPOAYKT HENPUNUHATHO
3apaXKCHUI MIKpOOpraHi3MaMu, JUIsl SIKMX BCTAHOBJICHI
i Kputepii. PeriaMeHT BCTaHOBIIIOE KpHUTEPIl Xap4o-
BO1 O€3MEKH IIO/I0 XapuOBUX OakTepil, iX TOKCHHIB Ta
MeTa0oMITIB y KOHKPETHUX XapuoBUX mpoaykrax. Lli
KpHTepii BU3HAYAIOTh MPUHHATHICTH PO3MILLICHHS Ha
PHMHKY IPOIYKI{, MOXJIMBICTS 1i pearizalii Ha CrioXu-
BUOMY PHHKY.

[IpoGnema MikpoOiOIOTIYHOTO 3a0pyAHECHHS Xap-
YOBUX MPOAYKTiB HHMHI CTOITh JOBOJI TOCTPO, 0CO0-
JUBO B YMOBax OOOB’SI3KOBOTO BBEICHHS CUCTEMHU
oesneunocti (HACCP, BRC, IFS Tomio) mis Bcix
omepartopiB puHKy. lllupoko mpoBomsATBCS aOCTI-
JOKCHHSI MIiKpOOI0OJIOTiYHOI O€3MEeYHOCTI OKPEeMHX
XapyOBUX MPOAYKTIB, IO EKCIIOPTYIOThCS, IPH3HAYE-
HUX JUIS CTIOKMBAHHS Ha BHYTPIIIHBOMY PUHKY, ajie
B 3HAYHIH Mipi HOCIiIKEHHSI BITYM3HIHOI CHPOBUHH
COKOBOI MPOAYKIIii, B pO3pi3i COPTOBUX OCOOIMBOC-
TE CUPOBUHU 3AJIMIIAETHCS BIAKPUTHM.

@opMmyBaHHsI WiIell cTaTrTi  (MOCTAHOBKA
3aBaaHH). MikpoOioJIOTiUHI TOKa3HUKH € HEB1JI €M-
HOIO CKJIaJIOBOIO KOMITJIEKCHOT OIIIHKH SIKOCTi Ta 0e3-
MEYHOCTI MPOAYKTIB XapuyBaHHs. ExciepuMeHTanbHi
JNOCTIDKEHHST  MIKpOOIOJIOTIYHUX — XapaKTepUCTHK
IO3BOJISIIOTE BU3HAUWTH HE JIMIIE BIAMOBIIHICTE
MPONYKTYy BCTAHOBJICHHM BHMOTaM O€3MeKH, aje
i 0OTpyHTYBaTH JOUIJILHICTH TEXHOJOTIYHUX Ollepa-
il BUPOOHUIITBA, CHPOBHHH, YMOB Ta TEpMiHiB 30e-
piranHs. MeTow AaHOTO JOCIIKEHHs OyJa0 J0Cii-
JDKEHHS MIKpOOIONOTIYHUX KPHUTEPiiB Oe3NeYHOCTI
SIOTyYHHX COKiB MpPU BUPOOHHITBI B PO3pi3i copTo-
BUX 0COOJINBOCTEH CHUPOBUHU (SONYK).

Bukiax ocHOBHOro marepiajgy aoc/IiIsKeHHS
3 NOBHMM OOIPDYHTYBAaHHSIM OTPHUMAHMX HAayKoO-
BHX pe3yabTariB. SIKicTh KOHCEPBOBAHOI MPOMYKIIii,
B TOMY 4YHCII 1 TUIOZOBO-STIHOI 3aJICKUTh BiI PSIY
(axTopiB, B TOMY YHCIi BiJl CHDOBUHH, TEXHOIOTTYHHX
MPOLIECIB, TapH Ta IHIIKX (pakTopiB. [Ipr BUPOOHHUIITBI
COKOBOT MPOJIYKIIil OCHOBHOIO TEXHOJIOTIYHOIO OTepa-
Li€l0, CIPSIMOBAHOIO Ha 3HIKEHHS MIKPOOPTaHI3MiB,

€ TemIieparypHa oOpoOka (macrepusailis, CTEPHIIi-
3aIisl), ePEKTUBHICTh SKOI 3aJICKUTh BiJl IIBUAKOCTI
HarpiBaHHsI, KiHIICBOI TEMIIEPaTypH, BUIOBOTO CKIAIAy
MiKpo(IIOpH 1 TOYAaTKOBOTO i1 PiBHS, XIMiYHOTO CKJIaTy
npoaykty, pH cepenoBuia Tta TepMiHiB 30epiraHHs.
HasiBHiCTh, KUIBKICTh Ta BUAOBHH CKJIQJ MIKpOQIopu
00YMOBITIOIOTh HE JIMIIE OE3MEeKy MPOMYKTY, TEXHOJIO-
TYHUX Ornepaliii Woro BUPOOHMIITBA, aje W CYTTEBO
BIUTMBAIOTh Ha SIKICTh Ta CTIOXKMBHI BJIACTUBOCTI COKIB.
Came Bii TpaBWIBHOCTI BHOOpY TEXHIYHHX I1apa-
METpIB TEMIIEPaTypHOi OOpOOKH Ta IX JOTPUMAaHHS
miJl 4ac BUPOOHHMIITBA 3aJIeXaTh SK OPraHOJENTUYHI
MOKa3HUKHU Ta XapyoBa IIHHICTh TOTOBOTO TPOIYKTY,
CTIHKICTB MPOAYKIIi MpH 30epiranHi, KUIbKICTh TEXHO-
JIOTiYHOTO OpaKy MpoAyKIUii i, HalTonoBHiie — ix 6io-
JoTiYHa Oe3NeUHICTh MPH CIIOKHBAHHI.

[Macrepru3oBaHi COKM 3HAYHO MEHII CTiHKi MpH
30epiraHHi MOPIBHSIHO 31 CTEPHIII30BAHUMH, B SIKHX,
SIK TIPAaBWJIO 30€pIiraroThes JIMIIE CIOPH MIKpoopra-
Hi3miB. [Ipu npoMy npu mactrepusailii OUTBII TOBHO
30epiraloThCcs HATUBHI BIACTHBOCTI CHPOBHHH, TaKa
MPOAYKIlisSs Ma€ OUIbII BUCOKHH PiBEHb CIIOMKHBHUX
OpraHOJICTITHYHUX BIACTUBOCTEH.

Juist mocinipkeHHs 0yio BUKOPUCTAHO HATypallbHI
S0y4YHI COKH, BHUPOOJICHI 13 TOMOJIOTIYHHX COp-
TiB sf0MyK, siKi BupomieHi B llonraBcbkiil obmacri:
AnToHiBKa 3BW4YaiiHa, KanpBib cHiroBui, VYeici,
[Nenin mwadpanumii, MekinTor, CiiaBa MepeMOXIIIM
i ManuHOBe OOepiaHiCchke. 3 METOI0 BH3HAYCHHS
MikpoOionoriunoi  Ge3neyHocTi Ta  GiocTiMKOCTI
JOCIITHUX 3pa3KiB SIOTyYHHX COKIB OyiH MpOBEAEHI
JOCTIKEHHS. TI0 00IiKy canpogiTHOT Mikpoduopu
(ix QizionoriyHUX rpym — APiXKIDKIB, TpUOIB, OakTe-
piit). OmHOYacHO CiiAKyBamu 3a MOP(OJIOTIEI0 Ta
MIBUJKICTIO POCTY MIKPOOPTaHi3MiB TpPH KYJIBTH-
BYBaHHI Ha PIAKMX Ta arapu30BaHHUX CEPEIOBHIIAX.
s aranizy Oyio B3STO 10 1Ba 3pa3Ku KOXKHOTO BUIY
COKY — CBIXI, OZIpa3y Iicisl BIIDKUMaHHS, Ta ITaCTePH-
30BaHi. [ macrepusanii copToBUX SIOTYYHHX COKIiB
OyB 00paHUil pexXuM:

68 °Cw117 klla
5°C

Pesynbratyt 00miky (i3i0OTiYHAX TPYI campo-
¢bitHOT MiKpOdIIOpH COKax HaBEIECHO B Tao. 1.

Tabmung 1
BnuimB nacrepu3anii Ha YnceIbHICTH MIKPOOPraHi3MiB Y COPTOBHX SIOJYYHUX COKAX
KiabkicTs Mikpooprauismis, Tuc./1 cm?
Cik i3 coprty JAPpiKIK rpudu O0akTepil BCHOT'0

10 nicJs 10 micjas 10 micJjst 10 nicJs
AHTOHIBKA 3BUYaiiHa 136,35 9,25 48,25 11,50 13,60 15,00 198,20 35,75
KanbBins cHiroBuii 152,20 8,50 47,05 10,30 11,85 11,65 211,10 30,45
CrnaBa mepeMOoXIIsIM 96,05 12,00 44,60 11,15 12,25 7,50 152,90 30,65
[enun madpanauii 123,50 10,10 42.30 10,00 13,90 9,10 179,70 29,20
ManmHoBe 00epIaHAChEKe 144,70 6,75 51,65 10,65 13,20 13,20 209,55 30,60
MeKHHTOII 118,15 9,00 45,80 11,00 15,15 8,25 179,10 28,25
VYernci 106,30 10,05 40,50 10,70 10,50 6,95 157,30 27,70
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MikpobiosnoriuHe NcyBaHHS COKiB PH 30epiraHHi
HalJacTille BUKIUKAIOTh TUTICHSBI TpubH. Sk 3acBij-
YUJIM TOCIIiDKCHHS JIETABHY [0 Ha CIOPH TpubiB
Mana temmeparypa Buine 45 °C. Ilpu temneparypi
50 ta 55 °C mpoTsirom nepuioi XBUJIMHA HAarpiBaHHS
CIOCTEPITrajgoch pi3Ke 3HMWKEHHS KUIBKOCTI KHTTE3-
JaTHUX CIop IpuOiB, MPH MOAATBIIOMY HarpiBaHHI
LIBHJKICTD X 3aru0eli CyTTEBO 3HUKYBAaJach.

[MapanenbHo 3  BHU3HAYCHHAM  campogiTHOT
MIKpO(JIOpU TIPOBOJMIINCS JOCITIPKEHHS TacTepH-
30BaHUX SOMYYHUX Ta KyMa)XOBaHHUX COKIB Ha HasB-
HICTh MaTOreHHOi Mikpodmopu. Pe3ynbrarn aHamizis
mpeacTaBieHi B TadI. 2.

Pesynwsrati gociimKeHHs CBiqYaTh, MO0 TEPMIivHA
00po0Ka COKIB MPU3BOAUTH JO 3HIKEHHS KiIBKOCTI
JIpiKIKIB pubau3Ho B 10 pasi, rpubiB — y 4 pasu,
Oakrepii — Ha 30-50%. Ilpum upoMy B3HWKEHHS
3arajpHOI KUTBKOCTI MiKpOOPraHi3MiB y COKax Micis
TepMiuHOi 00poOKH B cepenHboMy ckianae 81,7 %.

[Mactepu3oBani COKM HaBiTh NPH TeMIEparypi
2-10°C (mwo peKoMeHAYyeThCS ISl 30epiraHHs)
30epiratoTbcsi HeTpuBanuid 4ac. HaiOinpm momm-
peHO 30pOIKYBaHHSI COKiB, SIKE BHKIUKAIOTH JIPikK-
JoKi, yactime Saccharomyces, Shizosaccharomyces,
Hansenula, Pichia, Debaryomyces. Ilpu usomy
B COKY 3HMKYETBCS 3MICT IIYKpY, YTBOPIOIOTHCS €TH-
noBuii ciiupt, CO,, eTrodi KUCI0TH, anbaerigu. Cik
CTa€ KaJlaMyTHUM, iHOMI CITHIOETHCS, 3 SIBISIETHCS
ocaJl, 3MIHIOIOTbCS HOTO CMakK i Kouip. 3 s0Iy4YHOro
COKy, 110 3arpaB, Oynmu BuzineHi (T. Engpika i iH.)
SIK JIOMIHYIOUI JPIXJIKI 10 PO3BUBAIOTHCS aKTHUBHO,
Shizosaccharomyces pombe 1 Saccharomyces
cerevisiae; y MeHIuX KigpkocTsix — Candida krusei
i C. mycoderma. Ilpu po3BUTKY AWKHX APLKIKIB
Saccharomyces pasteurianus cokx HaOyBarOTh TipKHUH
cMmak. Jleski OpiXIDKI 3 LYKPOMHUIETIB 3HWKYIOTH

KHCJIOTHICTh COKIiB, OCKUIBKH DPYHHYIOTH SIOIy4HY
kucnoty go CO, i H,0.

IlcyBaHHsS COKIB MOXYTb BHUKJIMKATH MOJIOY-
HO-KHCHi OakTepii, TepeBaXHO TreTepodepMeHTa-
TUBHI, 0 30pOMKYIOTh ByINIeBOAU. [Ipu poO3BHTKY
OakTepiii pomy Leuconostoc cik HaOyBae TArydYoi,
a NP aKTHBHOMY 3pPOCTaHHI IIUX OakTepiil yTBOPIO-
I0ThCS IUIBHI CIM3UCTI rpyAakd. MoximMBO 1 Ttic-
HSBIHHS COKIB; YacTillle 32 HbOT'O BHKJIMKAIOTh TPUOU
poay Penicillium.

[Tpu 36epiraHHi IOCHiAKyBaHMX 3pa3KiB mHacTe-
PU30BaHUX HATYPaJIbHUX SIONYYHUX COPTOBUX COKIB
micinst 3 micsmiB 30epiraHas MiKpoOioJIoTiYHHN Opak
NPOAYKILii HEe BUSBIEHO, OAKTEPIONOTIYHUN aHai3
3aCBiAYUB IOMYCTUMI 3HAYEHHS MiKpO(]IOpH y COKax.

3rigno dupextusu Panu 2001/112/€C Ipo dppyxk-
TOBi COKM Ta AesAKi MOAiOHI MPOMYKTH, MPU3HAYCHI
JUTSL CIOKMBAHHS JIIOAMHOIO Ta €BPONEHCHKUM per-
JaMEeHTOM 0e3MeYHOCTI MOKa3HUKU OE3MEeYHOCTI JUIs
(GpyKTiB TOBWHHI BiJNOBIAaTH TaKUM KPHUTEPisiM
(tabm. 3).

BucnoBku i3 3a3HavyeHux mnpoOaem i mnep-
CINEeKTHBH TNMOJAJBIINX JOCHIAKEHb Y MOAAHOMY
HanpsAMY. 3a pe3ynbTaTaMy JOCTiKeHHs Oe31eYHO-
CT1 HaTypaJbHUX MACTEPU30BAHUX COPTOBHUX SOITydY-
HUX COKIB MPH BUPOOHHUIITBI BU3HAYCHO BIJIOBIJ-
HICTh JOCHIDKYBaHUX 3pa3KiB MIKpOOioIOriYHUM
KpuTepisM — BixnoigHo mo [ 4.4.4.077-2001 Ilpo
MIOPSIIOK CaHITApPHO-TEXHIYHOTO KOHTPOIIO KOHCEp-
BiB Ha BUPOOHUYMX MiJNPHUEMCTBAX, ONTOBHUX 0a3ax,
B pO3IpiOHii TOpriBIi Ta Ha MANPUEMCTBAX TIpPo-
MaJIChKOTO Xap4yBaHHs Ta Hakazy MO3 Ne 548 Bix
19.07.2012 TIIpo 3arBepmKeHHS MIKpPOOIOJIOTIYHUX
KPHUTEPIiB JUIsi BCTAHOBJICHHS OE3MEYHOCTI XapuoBUX
MPOAYKTIB, a TAKOK €BPONEHCHKUM BUMOTaM JI0 0e3-
MEYHOCTI PPYKTOBUX COKIB.

Tabmuis 2
Mikpo6ioJioriuHi noKa3HNKH NACTEPU30BAHUX COPTOBUX SIOIYYHHMX COKIB
IHoka3zHuk
Cik i3 sGayk copry MA®DAMY, BIKIT**, Haroreui mikpoopranisuu,
KYO B lem® KYO B 1 1v6° 30kpeMa OakTepil poa);
cajabMoHeJa, B 100 cm
AHTOHIBKA 3BUYaliHA 35 HE BUSBJICHO HE BUSBJICHO
KainbBine cHiroBuit 20 HE BUSBJICHO HE BHSBJICHO
CrnaBa nepeMoXIsIM 30 HE BUSBJICHO HE BUSBJIIEHO
[enwnn madpananit 35 HE BUSIBJICHO HE BUSIBJIIEHO
ManuHoBe obepiaHachke 40 HE BUSIBJIICHO HE BUSBJIEHO
MexunTomI 20 HE BUSIBJICHO HE BHSBJICHO
VYenci 35 HE BHUSBJIICHO HE BHSIBJICHO

*MADAM — kinokicme mMe30QinbHUX aepobHUX ma GaxKyibmamusHo anaepobrux mikpoopearizmie; **BI'KII — kinvkicmos 6akmepitl epynu KUWKOBOT

nAalu4Ku.

Taomums 3

€Bponeiicbki BUMOru 10 6e3ne4HocTi PpyKTOBHX COKIB

Ilokasnuk | JdomycTummuii BMicT KopurysaJbHi aii B pa3i nepeBuiieHHs HOpMH
Salmonella |BiacytHicthy 25T [Tpoaykuist He JONMYCKA€EThCS HA PUHOK
E.coli 100 KYO/r IToTpiOHi 3aX0/1¥ 3 YAOCKOHAICHHS CHCTEMH Tiri€HH Ha BUPOOHUIITBI,
BiOOpy MEPBUHHOTO MaTepiary
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Abstract. One of the important topics in controlling the safety of food and beverages is risk assessment, ie the
possibility of deterioration of human health when consumed. The problem of microbiological contamination of
food is now quite acute, especially in the context of the mandatory introduction of a security system. Studies of
the microbiological safety of certain exported food products intended for consumption in the domestic market are
widely conducted, but to a large extent the study of domestic raw materials for juice products, in terms of varietal
characteristics of raw materials remains open. The purpose of the study was to study the microbiological criteria
for the safety of apple juice in the production in terms of varietal characteristics of raw materials (apples). Standard
methods are used to determine microbiological criteria for product safety. The article describes the microbiological
safety criteria for pasteurized apple juice. The quality of products according to microbiological indicators is
determined. The results of assessment of compliance with national and European requirements for microbiological
safety for this type of product are presented.

Key words: apple juice, microbiological indicators, safety, variety, pasteurization.
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AHAJII3 TPOI'PAMHOTI'O 3ABE3IIEYEHHA
OHNIHKHN EKOJIOTTYHOCTI OB’€EKTIB HABKOJIMIIHBOTI' O
INPUPOJHOI'O CEPEJOBHIIA

€. 0. MATIC, acmipasr
(XapkiBcbKHi HaliOHAJIBHUAN YHIBEpCUTET OyIiBHULITBA Ta apXiTEKTYPH)
orcid.org/0000-0002-1194-5013

Anomauis. ITiosuwenns exonoeiunocmi ma be3nexu mexHono2ill i OyiHKa ix eniusy Ha HAGKOIUWHE NPUPOOHE ce-
pedosuuge 6a3yOmMucs Ha 6a2amMbox NPUHYUNAX: BUBHEHH] INEXHONOSTUHUX NPOYECI8 | BUABTIEHHS OHCePel YMBOPEHHS.
WIKIONUBUX PeHO8UH, HA KIbKICHIN OYiHYi HAOX00XdCceHHs 3a0pyonIolouux pewosur y HC; Hopmamuenux eumozax, ca-
HIMAPHO-CIZIEHIYHUX XAPAKMEPUCHUKAX, MEXHIKO-eKOHOMIYHOMY OOIDYHMYBAHHI, MEXHONOIYHUX PelaMeHmax, epa-
HuuHo donycmumomy pisni (I J[P) ¢izuunux ennusis, na knacax nebesnexu 6ioxo0is, I panuuno oonycmumiil KOHYeH-
mpayii’ (I/]K) wkionueux peuosun y ammocgepromy nosimpi, 600HUX 00 €kmax, mMemoouxax, oyinku eniugy na HC
(OBHC), npoexmuux ma eKCniayamayiiiHux OaHux, Ha KOMIIEKCHIU OYIHYI eKON02IUHOCTI MEXHON02IH. AKMYanbHo
HAyKOBO-NPAKMUUHOIO 3A0a4er0 eKoN02IUHOI OYIHKU BUPOOHUYMEA € PO3POOKA IHPOPMAYITIHO-ANCOPUMMINHO20 3a6e3-
neueHHs: OYIHIOBAHHS eKON02IUHOCII | Oe3neUHOCTI NPOMUCTOBUX 00 €KMi HA OCHOBI YOOCKOHAIEHHS TeOPemUYHLX,
MEMOOUYHUX NOTOICEHb KOMNIIEKCHO20 eKON02TUHO020 aHani3y. Takum 4unom, po3pooKa MemoouyHo2o 3a0e3neyens
D036 A3aHHS 3a0a4i OYIHKU eKOL02IYHOCII NIONPUEMCING € AKMYATbHOKW 0718 eK0N02IuH020 ynpaeninna axicmio HIIC,
CIPAMOBAHA HA YOOCKOHANEHHS IHQOPMAYIIHO-ANOPUMMIUHOL CKAA0080I O0CTIONCEHHS PIBHA eKON02TUHOI be3neKu
cucmemnux 06 ’exmis. CyuacHi inpopmayivini cucmemu OyiHKu Oe3neuHocmi npUpOOHO-MEXHOLEHHUX 00 €KMI8 3ACHO-
6aHi HA MEMOOUKAX PUSUK-AHANI3Y, AHANIZY JHCUMMEBO20 YUKTLY NPOOYKMIB, NPOSHO3YEAHHS HACTIOKIE He2amusHo20
enaugy Ha komnonenmu HIIC i 300po6’s HacenenHa. Yci posensanymi' y cmammi npoepamHi iHCmpyMeHmu 3acmocosy-
F0MbCsL OISk eKOHOMIKU 3AMKHYMO20 YUKTLY, OYIHKU JICUMIMEBO20 YUKTY, OYIHKU JHCUMMEBO20 YUKTY 6yOi6ens, cepmi-
Qixayii 6ydieens, cmitikoco npoexmysanns, oupexmusu ErP i exonociunoco npoexmyesanns, 0ekiapayii eKono2iuHux
NPOOYKMIB, eKONOIUHUX THOOPMAYIUHUX MEXHONOCTH, 8y2eyes020 Cidy NPOOYKNY, eKOT0SIMHO20 CI0Y, 6NAUBY NPO-
OYKMY HA HABKOTUWHE cepedy, pecypco- ma eHepeoepekmusHicmy i OOHUIL CLiO.

Knruosi cnosa: ananiz npocpammnoco 3ab6e3neuenus, oyinka exonoeiunocmi oo ’exkmie HIIC, exonoeiuni ingop-
MayitiHi mexHoNo2ll, OYIHKA HCUMMEBO2O YUKTY, CIMALICb, eKOLO2TYHEe YAPABIIHHA, NOKAZHUKU AKOCI NPOOYKYL.

®opmyBanns uineii crarri. Exonoridnicts
MIPOAYKLII i€ piBEeHb BIUIMBY MIKiUIMBUX PEYOBUH Ha
HABKOJIUIIHE IPUPOIHE CEPEIOBUIIE B PO3PAXYHKY
Ha OJMHUI0 KOPUCHOI Mpoaykiii abo IMOCIyrH,
IO OTPUMYETHCS 38 AOMOMOIOI0 LIOTO IIPOLECCY.
3 MeTO TMOKpalleHHS eKONOTIYHHUX MOKa3HU-
KiB Oylo CTBOpeHE nporpamue 3a0e3TeUeHHS.
OCHOBHUM 3aBIaHHAM Ha Pasi € TMOKPAIICHHS CHC-
TEMHU OILIHKH EKOJOTIYHOCTI TEXHOJIOTi B Oara-
ThOX raiy3sax. O0’eKTOM IOCHiJKEHHA € MOjeni
Ta METOAH iHPOPMAIiifHO-METOIUYHOTO 3a0e3re-
YEHHS JOCHIDKCHHS MPOMHCIIOBUX IiIIIPUEMCTB
3 MeToro (OpMyBaHHS IHTETpPadbHOI OINIHKHA iX
€KOJIOTIYHOCTI 1 MOXKIIMBOCTEH CTaJIOTO PO3BUTKY.
Merta nochipKeHHS 1 I[i€l CTAaTTi aHali3 Mporpam-
HOTO 3a0e3MeYeHHs! OL[IHKH €KOJIOTIYHOCTI 00’ €KTiB
HABKOJIUIIIHBOTO MIPUPOAHOTO CEPEAOBHUIIA 3 METOIO
YIOCKOHAJICHHS MPOLECCY B MEPCIEKTHUBI.

AHaJii3 ocTaHHIX A0CTiTKeHb i myQaikaniii.

Hocmimkenust LCA o0ofHO3HAYHO BKJIIOYAIOThH
BEJIMKY KUIBKICTh JaHUX, POOJISIYU PO3paxyHKH
BpYYHY T'POMI3IKIMH, a CIeIlialli30oBaHe MPOTrpaMHe
3a0e3MevYeHHs — WiHHUM IJIs iHTepIIpeTarii.

Iporpamue 3abesneuenns LCA 3a3Budail 3acto-
COBye MiAXiJ IHBEepCii MaTpuui I OTPHMAHHSA
pesyabratie LCI 1 LCIA, HaBiTh SKIIO aHAIITHUK
LCA, sxuii BUKOPHUCTOBYE iX, HE 00OB’A3KOBO 3HAE,
10 BiOyBa€eThCS Y (DOHOBOMY PEKHMI.

© Maric €. O., 2022

Jns LCA mocTymHi HacTyIIHI POTPaMHi iHCTPY-
menTH: SimaPro (Pre Sustainability), GaBi (thikstep),
Umberto (Ifu Ham-burg), openLCA (GreenDelta),
eBalance (IKE Environment Technology), EIME
(Bureau Veritas CODDE), Quantis Suite (Quantis)
Team 5 (PwC) i REGIS (sinu).

OCHOBHMMH  KOMEpPLIHHMMH  IpOrpaMami,
noctynaumu i nposenenHs LCA, € SimaPro ta
GaBi.

SimaPro po3pobneHuii nias mpocToro mpen-
CTaBJICHHSl Ta IHTepIpeTalii pe3ylbTaTiB iHBEH-
Tapu3ailil Ta OIIHKH BILJTUBY, & TAKOX JUIsI JIETKOTO
NepenIany AeTaJbHOTO BHECKY KOXXHOTO MpOIECy
KUTTEBOTO LUK TPOAYKTY. SimaPro mo3Boise
NPOBOJMTH OJHOYACHHH aHaji3 3 BUKOPHUCTAHHIM
MigXO0/iB, IO IPYHTYIOThCS Ha IpoLecax, Ta MeTo-
JlaX BBEJCHHS-BUBEJICHHS, OJHOYACHO OIIHIOIOYH
MOIIUPEHHST HEBH3HAYEHOCTI MeToqoM MOHTe-
Kapuo.

[Iporpamue 3abe3medenns SimaPro BukopwmcTo-
By€ Oe3iiy 0a3 naHuXx:

* basa gaHux simoHChKOi iHBeHTapu3alii IDEA;

CeiToBa 0a3za maHWX TPOAYKTIB XapuyBaHHS
LCAESU;

 Bibmioreka ramysesux manux: PlasticsEurope,
ERASM, World Steel;

* baza gaHux iHBeHTapu3alii )KUTTEBOTO LUKITY
CIIA;
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* baza gaHuX COIiaJIbHUX MEPEK;

» Ecoinvent;

+ IlIBeiiniapcrka 0a3a qaHUX BBEICHHS / BUBOY;

» TTaket DATASMART LCI;

» AT'PIBAJII3;

» Arpo-cmif;

+ ELCD;

» €Bporelichbka Ta 1aTchka 0a3a JaHUX BBEICHHS /
BHBOJLY.

SimaPro miaxoauTs 1715 €KOJIOTYHOTO MPOSKTYBAHHS
MIPOMYKIIT Ta JYIS ASTATBHOT €KOJIONTYHOT OI[IHKY BIUIMBY
CHCTEMHUX TIPOIIECIB, I03BOJISIE aHAITI3YBAaTH BHECOK Pi3-
HUX 3a0pyIHIOIOYMX PEYOBUH Y Pi3HI KaTeropii BILTUBY.
SimaPro 6 no3BoJsie BUBYATH TMONIMPEHHS HEBU3HAYC-
HOCTEl 3a JOMOMOroro aHajizy/orinku Monte-Kapio
Ta MOEJHYBATH MiAXif JI0 MPOIECY OLIHKU KUTTEBOTO
iy (LCA) Ta mizxin BBeZICHHS / BUBOTY.

GaBi BUKOpUCTOBYE OLIBII arperoBaHi MpoLecH,
3aCHOBaHI Ha MPOMUCIIOBUX JaHUX, OTXKE, OCOOTUBO
BaYIMBUU ISl IPOMUCIIOBOTO 3aCTOCYBaHHS B aBTO-
MOOUTBHIN Ta €NEKTPOHIYHIN rajny3sx Ta JJIs MoJe-
JIFOBaHHS HEJIHIMHUX TPOLECIB.

[HCTpYMEHT pO3paxyHKY €JIEKTPOHHUX TaOIHIlb
HAI[IJICHUN Ha ayluTOpilo, sSKa HE Ma€ JOCTYIY JO
CHEIIaIbHOTO IPOTPaMHOTO 3a0€3ICUCHHSI.

GaBi mae (yHKIIiFO arperyBaHHsi, ska aBTOMaTUIHO
TMiCYMOBYE (03 XapaKTepUCTUIHNX (aKTOpiB) eleMeH-
tapHi noroku LCIA B 3ymoBrneHi kareropii. Tomy HOBi
Kareropii eneMeHTapHUX MOTOKiB B GaBi BU3Ha4arOTHCS
BIIMOBIHO 10 Kiacu(ikaiii Ta iepapXii iIHCTPyMEHTIB
po3paxyHKy enekrponHoi Tabmmii MIPS. GaBi arroma-
THYHO CTBOPIOE BCl €NEMEHTapHI MOTOKH, TMOMideHi 5K
«MIHEpaJI», 1 IPEJICTABUTh PE3YJIBTaT Pa3oM 3 JIOKJIa-
HnM LCIA. 3nagenns MIPS MoxkyTs OyTH oTprMaHi 6e3-
nocepeaHso 3i cropinku pesynsrarie LCI B GaBi.

OpHak s TOTO, 00 el MeToJ MPaIfOBaB, BiJl-
TIOBiTHI eJIeMEHTapHI TOTOKHU MTOBUHHI OyTH MIPUCYT-
HIMH B MOJIEJII CUCTEMH MPOAYKTY 1 OyTH NPaBUILHO
no3HaueHi. Hanpukman, 6a3a maHux ecoinvent abo
BOynoBaHa 0a3za nanux GaBi He Hala€ HEBUKOPHUCTO-
BYBaHHX MOTOKIB BHIIY4eHHSI. Taki MOTOKH BBOJSTHCS
BIJIIOBIIHO 3MOJICJILOBAHOMY JIAHIIOXKKY IPOIECIB,
ne 0 BoHM He BuHHUKaM. [1oB’s3aHa 3 IIUM BapTicTh
€ OOMEKEHHSIM [IbOTO METOJY.

GaBi BUKOpUCTOBY€E YOTHPH 0a3H JaHUX:

* bas3u manmnx GaBi;

e ecoinvent;

« LCICHIA.

IMepesara GaBi momsirae y BIpOBaKeHHI HEIiHIN-
HHX BiZIHOCHH, 3allporpamMOBaHHX KOpHCTyBadeM. BiH

Bucxigaui
MOTIK Hanpmu Huzxigaui moTik
/ BrcxigH1 [Ipaai EHEHIH BHEHIH T3 VTHIIZAM] \
EHEHIH N Ha EHpPOOHHITE] [ IPOIYETIE
T L)
IMoctaexka goa Bupobaadi Vrmzamia
EHpOOHHTHL
TMPOMECIE TMPOMEcH EITXOTIE
!
|

[Mpmui BEERTH
Ha cTami 3;5&01::5::3.‘{:—:&

IlocTaeka Ha eTami daza EHKOpPHCTAaHHA Vramzamia
EHKOpPHCTAHHA
TPOIVETY TMPOTVETY TNPOIVETY

< |

Puc. 1. ETanu :KMTTE€BOro UK.y, PO3IJISHYTI B IporpaMHoMy 3a6e3neyenni Quantis
AJIS1 yIPABJIiHHSA JKUTTEBHM HUKJIOM
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TaKOK HANA€ MOXJIMBICTH TMPUAOATH JONATKOBI JaHi
JUIS aBTOMOOUTHHOTO Ta TEIEKOMYHIKAIiHOTO CEeKTO-
piB. Joctymnra 6a3a manux ecoinvent. GaBi meHm raHyd-
KU 3 TOYKH 30py iHTeprnperanii: Bu3HaueHHs BHECKY
KOXKHOTO 3a0py/IHIOBaYa MoTpedye OKPeMOro pooouoro
apKy1Ia, a iIHCTPYMEHT He HaJia€ TMoApOOUIIb 00 KOXK-
HOTO OJJMHIYHOTO Tporiecy. Hapasi ocTymHi aHTITiiichka
Ta HiMeIlbKa Bepcii, ajie X cyMicHiCTh oOMexeHa.

GaBi no3Boisie BU3HAYaTH CTpATEriyHi PU3HKH
1 MOKJIMBOCTI €KOJIOT1YHOI ONTUMI3alii MPOLyKTy Ha
panHiX cramisx. KokeH 3 eramiB >KUTTEBOTO LUKITY
NPOIYKTY MOXE OyTH BU3HAUYCHHH 33 BENMYMHOIO
1 BOYKJINBOCTI.

[Mporpamue 3abesmeuenns Quantis Suite Oyno
pO3po0IeHO ISl JOCATHEHHsSI OallaHCy KOMITaHii
B IIJIOMY Ta MPOTATOM YCHOTO 1i KUTTEBOTO ITHKIY.
[Iporpamue 3abe3neuyeHHs Quantis gae KiIBKICHY
OIIIHKY BYTJICIICBOTO CJIiJ{y Ta €KOJOTIYHUX TTOKA3HHU-
KiB KOMIIaHii, BpaxoBYIOUH SIK HPSMHM, TaK 1 Henps-
MW BIUIMB, SIK TOTO BUMarae Mi>KHapOIHHUHA CTaHAApT
ISO 14000. OriHto€TbCS BIUIMB BHPOOHHYOTO Maii-
JAHYHKA Ta TOPIBHIOETHCS 3 HUM Y JIAHITFOXKKY TI0CTa-
BOK, CTa/Iil BAKOPHCTAHHS Ta yTHJI13au11 HporpaMHe
3a0€3MCUCHHS MOPIBHIOE IIel EKOJOTIYHMH aHai3
3 aHaNi30M BUTpAT, W00 BHU3HAUYUTH MOXKIMBOCTI
B/IOCKOHAJICHHSI, SIK1 TIPOTIOHYIOTh HAWBHUIIII nepesaru
NpH HafiMEHIINX BUTpaTax. Bin BKmoyae anai3 Big-
TOBIZHOCTI 3aKOHOJABCTBY ISl IIBUIKOTO TO3HIIIO-
HyBaHHs KOMIIaHii B I IPaBOBOMY CEpPEIOBHILI.

KopuctyBad BBOIUTH OCHOBHI JIaHi KOMIIaHii, ITOB’sI-
3aHi 3 MPOYKTaMU Ta AisUTHHICTIO. J[aHi MOYKHA BBOIUTH
reorpadivHo 32 BUpOOHUYNM MaiIJaHYMKOM, BUPOOHU-
YUM TApo3aisioM abo TumoM mpomykiii. Pesynerarn
TIPEACTABIICHI Y BUIISI TaONHIlb, IO y3arajbHIOIOThH
CIIOKMBAHHS TIEPBUHHOI €HEprii, eKBIBAJICHTHI BUKHIH
CO, Ta BUKHIU BXIMBUX 3a0pyIHIOIOUMX PEUOBHH Ha
PI3HHUX PIBHSX IS MPOAYKTY, BKIIOYAIOYH JIAHIIIOKOK
MOCTABOK, KOMIIAHII0 Y1 BUPOOHUYY TIIOIIAKY Ta JIaH-
LIFOT yTHI3aMii BiaxomiB (puc. 1).

PesynbraTn iHBeHTapH3alii, SKi TaKOX MOXYTh
OyTH JeTaldbHO HaJaHi I KOXKHOTO KPOKY, MOTIM
BHUKOPUCTOBYIOTBCS Y APYTOMY MOAYJi IUIsl po3pa-
XyHKY BIUTUBY. Hapemri, BUTpatu po3misigaroThbes
Ta MOEAHYIOTHCS 3 BIUIMBOM, PO3PaXOBAHUM Y IIEp-
LIMX JBOX MOAYISX, IJISl PO3paxyHKYy €KOHOMiuHOL
BUTO/IM, OTPUMAaHOI BiJA TI'PaHUYHOTO 3MEHLICHHS
BIJIMBY JJIS1 KO)KHOTO KPOKY JKMTTEBOTO LIMKIY Ta
KOXHOro mpouecy kommnadii. Ile nonomarae Bu3Ha-
YUTH leOpI/ITeTI/I I, sIKi BPaxoBYIOTh sIK (piHaH-
COBi, TaK i ekojoriuni acnektd. OQHi€0 3 TepeBar
TAKOTO MiJIXOAy € HaJaHHS IIUPOKOMY KOJIy KOMIIa-
Hif MOXJIMBOCTI OIIIHUTH iX €()EeKTHUBHICTH TPOTSI-
TOM JKHTTEBOTO IHKIy Ta BpaxyBaTH iX KOHKPETHI
CTPYKTYPH.

Takum umHOM, Quantis Suite 3acToCOBYe mpHH-
i LCA mpomayKTy 10 BCOTO IMINPHEMCTBA, Oepyqn
JI0 yBaru JIaHIFOKOK TTOCTaBOK Ta KOpHCTyBadwiB. Lleit
IHCTpYMEHT BpaxoBy€ MpsMi Ta HENpsiMi BIUIMBH Bill-
nosigHo 1o BuMor ISO 14000. Posmisy koMOIHOBaHUX
BUTpaT TaKOX J03BOJSIE PO3pPaxyBaTHd EKOHOMIUHMIA

MPUOYTOK, OTPUMAHHH BiJl SMEHIIICHHS BIUTUBY Ha KOX-
Hili cTazil ®uTTeBOro UK. OnHieo 3 nepesar Lboro
MIJXO/y € HAJAHH IIMPOKOMY KOJTy KOMITAHIH MOKITH-
BOCTI OLIHUTH CBOI PE3Y/bTaTH BIPOIOBXK >KUTTEBOIO
UKy, Oepydr IO yBarW iX CHEIM(IUHy CTPYKTypy
(Tabm. 1).

Tako TOCTYIHO KilbKa OE3KOIITOBHUX MPOrpam
LCA (tabmn. 2). [lepira 6e3xkomToBHa nporpama 3 Bif-
KPUTUM BUX1IHUM KOJIOM CTBOPIOETHCS B PAMKaX IIPO-
exty openLCA mns 3a0e3nedeHHs] MOAYIBHOI Mpo-
TPaMHOI IPOrpaMH st aHani3y KHUTTEBOTO LUKITY Ta
ouinku cranocti. Criovarky Bi OyB 6230050 st po3-
anYHKlB pesynbrariB i Hepu3HaueHocTi LCApazom
13 ITHCTPYMEHTOM JIJIsl KOHBEPTAI[il MiX pi3HUMHU QOp-
maramu ganuX. [Ipoext Open-10 (Ciroth 2007) Bxe
BUITYCTHB aMEpPUKAHCHKY 0a3y JaHUX BBOAY-BHBOLY
creuiaibHO IS open.

CMLCA (Chain Management by Life Cycle
Assessment; Heijungs and Frischknecht 2005) — e
nporpaMHe 3a0e3nedyeHHs], M0 MiATPUMY€E TEXHIYHi
eramu LCA. Xoua CMLCA He 3a0e3neuye Iyxe
THYYKOTO iHTepdelicy KOpHCTyBada, HOTo aHATITHYHI
MOKITUBOCTI BeJIMKi (TOBHA MaTpHYHA iHBEpCisl, iHTe-
TpOBaHi METOJM aHaNi3y YyTIMBOCTI Ta aHali3 HeBU-
3HaueHocTi). [Iporpama Takox 103BOJISIE CTBOPIOBATH
TiOpHUIHI KamacTpH, IO CKJIANAIOTHCS 3 JTaHHUX IIPO
NpoIlecu Ta JaHUX BBOAY-BuBOMy. O/THaK moBHaA 0a3a
JAHUX BBOJY -BHBOXY HE € O€3KOLITOBHOIO.

ba3a manux BBOny -BHBOny EORA Takox mpo-
MOHYE Ha CBOEMY BeO -caiiTi KijgbKa iHCTPYMEHTIB
OIIIHKH, fKI MOXYTh OyTH HaA3BUYAIHO KOPHCHUMH
JUIst 1HTepnpeTau11 pCSYJII)TaTlB MiKpETiOHaIbHUX
BB. Hapermri, ICHyIOTI: pi3Hi iHCTpYMEHTH, HeE cIie-
nudivai s LCA, ski BUKOPUCTOBYIOTh MiAXia A0
KUTTEBOTO IMKIY, HAIPUKIAJ, ByDJICLEBUH 1HCTpY-
MeHT Acorrianii Bilan Carbone, criouarky po3po0ie-
Huit MinictepctBom noBkimuig @panuii (ADEME).

Earthster — e moTy>HU1 IHCTPYMEHT, SIKUH 103-
BOJISIE aHAJIITUKaM IMBUIKO BUKOHYBaTH TIEPEIOBI
po3paxyHKH Ta Bizyam3arito manmx. Earthster mae
Ha METi HAJaTH BCIM MiINPUEMCTBAM 3ac0o0U st
NPOBECHHS OLIHOK Ta IMyOMiKamiil o0 KUTTEBOTO
UK, 00 TOKYMEHTYBaTH Ta IMyONiKyBaTH iX €KO-
JIOTIYHI Ta COIIabHI PE3yIbTATH.

TEAM mnponoHye aesiki mpouecH, siki HeOCTYITHI
B IHIIKX 0a3ax JaHMX, aJl€ HE 3aBXKIH A€ YITKUI OIUC
JDKepesl Ta OIMHUYHUX MPOLECIB Y [DKEpeNi AaHUX.

Indopmariiine 3abesmeueHus (I3) ominkm eko-
JIOTIYHOTO PHU3HKY IPYHTYETbCS Ha IMOBIPHICHHX
Ta IHIGKCHUX MOKa3HUKaX. OCHOBHUM HEIOJIKOM
Takoro I3 € HeBpaxyBaHHS €KOJIOT0-eKOHOMiKO-COLi-
aJBHOI IPUPOIN CHCTEMHOTO 00’ €KTa, HEMOXIIHBICTh
BUKOPUCTAHHS HOTO JUIA OIIHKH 00’ €KTIB Pi3HOIO
piBHs AochimkeHHs (Tabm. 3).

[Hdpopmarniiine 3abe3nedeHHs AT MOAETIOBAHHS
PO3MOBCIOMKEHHS, il MKIIIMBUX (PakTopiB Ha
00’extn HIIC, oriHku HACTiJKIB BIUIUBY 3aCHOBaHE
Ha BHKOPHCTaHHI HOPMAaTHUBHHX ITOKa3HHKIB SIKOCTI
xomrnoHeHTiB HIIC, ix ¢i3n4yHHMX XapaKkTepUCTUK
(Tabm. 4).
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BucHoBKH i mepcrneKTHBU MOAAIBIIUX AOCTi- sKE TO3BOJISSE 3aMPOBATUTU IMOJOKEHHS EKOJIOTiY-
J’KeHb Y TIOAaHOMY HanpsiMi. HOTO VYMPaBIiHHI Ha MiANPUEMCTBAX, BU3HAUYNUTH
Ha mincraBi Buie3a3Ha4eHHOTO B IUCEPTAIMHI  MOKa3HUKKM SKOCTI TPOAYKINT Ha KOXHiM cramii ii
po6oTi Oyne po3misiHyTO iH(POPMAIIHO-IPOrpaMHe  BUPOOHMIITBA, TPAHCIOPTYBAHHS, YTHIi3allii TOIIO

3a0e3MeUYCeHHS OLIHKU JKUTTEBOTO IUKITY MPOAYKIii, (Tabm. 5).

Tabmuws 5
Indopmauiiine 3a6e3neueHHs] OWIHKH KUTTEBOIO LIMKJIY
Ha3zBa IToBHa Ha3Ba Po3poOuuk 3MicT i 0CHOBHI 3aBIaHHA
Life Cycle Initiative for Bu3zHaeThcs OLIHKA PiBHSI €KOTOKCHYHOCTI )KUTTEBOTO
USEtox charact.erizin.g human and | UNEP-SETAC UMKy TPOAYKTY JUIs MOPIBHSUIBHOT XapaKTePUCTHKH
ecotoxicological impacts (CLIA) 1 paH>KHpYBaHHS XIMIYHUX PEYOBHH BiAMOBIIHO 10 iX
of chemicals MTOKAa3HHUKIB HEOE3IeKH

Bu3zHavaeTbest piBeHb IPOLYKTUBHOCTI CHCTEM

Green- | GreenWare Environmental | Toronto Ontario | ekoJIOTIYHOTO MOHITOPHUHTY JIJIsl IPUHHATTS PILICHHS 1010
ware Systems Inc. (Kanana) BIIPOBAPKEHHSI [TOJIOKEHBb €KOJIOTTYHOTO MEHE/DKMEHTY Ta

ayauTy Ha MiInpueMcTBax Ha ocHoBI ctagmapry ISO 14000
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Ye. Matis, Postgraduate Student (Kharkiv National University of Civil Engineering and Architecture). Software
analysis of the environmental friendliness assessment of the environmental objects.

Abstract. The increase of ecofriendlyness and safety of technologies and estimation of their influence on a
natural environment are based on many principles: study of technological processes and exposure of sources of
formation of harmful substances. On the quantitative estimation of receipt of contaminents in the environment,
normative requirements, sanitary-hygienic descriptions, feasibility study, technological regulations, maximum
possible level of physical influences, on the classes of wastes danger. Maximum possible concentration of
harmful substances in the air, water objects, methodologies, estimations of influence at the environment, project
and operating data; on the complex estimation of ecofriendlyness of technologies. The actual research and
practice task of ecological estimation is development of the informatively-algorithmic providing of evaluation
of ecofriendlyness and unconcern of industrial objects on the basis of improvement of theoretical, methodical
positions of complex ecological analysis. Thus, the development of methodological support for solving the problem
of assessing the environmental friendliness of enterprises is relevant for the Environmental Quality Management
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of the environment, aimed at improving the information and algorithmic component of studying the level of
environmental safety of system objects. Modern information systems for assessing the safety of natural and man-
made objects are based on methods of risk analysis, product life cycle analysis, and forecasting the consequences
of negative impacts on environmental components and public health. All the software tools discussed in the article
are used for closed-cycle economics, life cycle assessment, building certification, sustainable design, ErP and
environmental design directives, environmental product declarations, environmental information technologies,
product carbon footprint, environmental footprint, product impact on the environment, resource and energy
efficiency and water footprint.

Key words: software analysis, environmental assessment facilities, environmental information technologies, life
cycle assessment, sustainability, environmental management, product quality indicators.
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(Jlep>xaBHUH 010TEXHOJIOTIYHUN YHIBEPCUTET)

Anomayin. Y cmammi po3ensiHymo 0CHOBHI HANPAMKU (DYHKYIOHYBAHHSA CuCmeMu YNPAGTIHHA AKICMIO HA Nio-
npuemcmsi. Bcmanoeneno, wo ditoua cucmema nogUHHA NEPiOOUUHO AHANIZYEAMUCS MA OYIHIOBAMUCS 3A0JI5 MOZ20,
wWoo 6neeHUMUCA, WO B0HA 3A00B0NbHAE NEGHUM BUMO2AM MA € eheKmusHow. Busnaueno pao Oitl 0111 yOOCKOHA-
JIeHHs Oi1040i cucmemu Ynpasninusa axicmio. Pospooneno pao nonosxcens ona peanizayii npunyunie HACCP, wo
3ACHOBAHO HA CMBOPEHHI POOOUOL 2pynu ma po3podyi HeoOXIOHUX 3ax00i8 3 YNPasiiHHs AKicmio. Bcmarnosneno, wo
VOOCKOHANEHHS CUCTieMU YNPABTIHHA SAKICMIO NPOOYKYIL HA NIONPUEMCTNG] HEMOJICIUBO O3 epeKMUBHO20 YNPAGIIH-
HA 3 DOKY KepigHuymea nionpuemcmea ma 6e3 pospooku 3axo0ie GiOHOCHO YNPABGNIHHA AKOCMI, A CAME BUABNEHHS
ma ananizy pu3uKie UPoOHUYmMEa AKICHOI npoOYKYii.

Knrwouoei cnosa: cucmema ynpaguinns AKicmio, JcUmmesuti Yuki npooykyii, poboya epyna, Kpumudhi KoH-

MPONbHI MOYKU, OePeso NPULHANMSA PillleHb.

IHocTanoBka mpo0seMu B 3araTbHOMY BHIVISIII.
OnHuM i3 OCHOBHUX (HaKTOpiB MiJBUILEHHS €KOHO-
MIYHUX MTOKa3HHUKIB KpaiHH € 34aTHICTh BUPOOHUYNX
MiANPUEMCTB LIOAO0 CHUCTEMATHYHOTO YNpPaBIiHHA
SKICTIO Ta 3a0e3MeYeHHs] KOHKYPEHTO3IaTHOCTI MPo-
Iykiiii. [0JOBHUM YUHHHKOM ii BUCOKOT KOHKYPEHTO-
CIIPOMOXKHOCTI € 3a0e3Me4YeHHs BiJIOBIIHOI SKOCTI
CTHIOKMBHHUX XapaKTEPUCTUK IUIAXOM BIPOBAKEHHS
CHCTEMH YMNPaBIiHHS SKICTIO Ha 0a3i Mi>KHApOAHUX
crangaptis ISO cepii 22000.

Buxopnsuu 3 nporo BuHMKae nmotpeda y creniaib-
HUX MPOLEaypax, O JO3BOJSIOTH 3 BEIIMKOIO TOYHi-
CTIO BCTAHOBUTH BIUIUB CUCTEMH YIIPABIiHHS SIKICTIO
Ha SKICTh KIHLIEBOTO MPOAYKTY a00 e(eKTHBHOCTI
JisTpHOCTI mianpuemMcTBa. JJoninbHUM € aHami3 ycix
MPOIECiB MiAMPUEMCTBA, TIOB’SI3aHUX 3 (PYHKIIOHY-
BaHHSIM CHCTEMH.

AHaJji3 ocTaHHiX AocaiIkeHb i1 myOsaikamii.
[Ipobnemu ynpaBmiHHS SIKICTIO TMPOAYKIii Ha mif-
MPUEMCTBaX PO3IVISAAETHCS B HAayKOBHX IpaIsiX:
M. B. Bogk [1], K. M. Kyrax [2], I. I. Kaminoc,
K. JI. Jlapionosoi, M. I. Jlummuak [3] Ta iHmmx Hay-
KOBIIIB. AJie, CIiJl 3a3Ha4YMUTH, IO PO3poOKa cTpa-
TEerii BAOCKOHAJICHHS CUCTEMH YHPaBIiHHS SKICTIO
Ha MiANPUEMCTBI TIOBUHHA BPaxoOBYBaTH HOTO cIie-
uuQiKy AiSTIBHOCTI 1 TOMY i allTOPUTMH HEOOX1IHO
BHUBYATH J0IATKOBO.

®opmyBaHHs uijied crarri. Meroro crarTi €
po3pobKa cTparerii BIOCKOHAJICHHS iCHYOUOI CHC-
TEMH YIPAaBIiHHS SKICTIO Ha JOCHIIKyBaHOMY IIiJI-
MPUEMCTBI.

Bukigax ocHOBHOro martepiajly Aoc/IigKeHHS.
TOB «ACKAHIA ®POY3EH ®Y/C» Ha chorof-

HIIHIA IeHb € OJHHUM i3 HAHOINBIINX MiAMPHEMCTB
3 BHUPOOHMLTBA LIBHIKO3aMOPOXEHHX OBOYIB Ta
30CepeKeHO Ha IMIIOPTI Ta OUCTPHOYLii BimoMmx
TOPTiBEIbHUX MAapOK 3aMOPOKEHUX MPOLYKTIB Xap-
qyBaHHS.

JisnpHICT HA MIANPHEMCTBI  3IIHCHIOETHCS
BignoBimHO M0 BuMOr cuctemu HACCP, mo yHe-
MOXKJIMBIIIOE TOTPAIUISIHHS HESKICHOTO TOBapy [0
CHOXXHBaya, Ta HaJa€ MiANPHUEMCTBY NEPBUHHY Bif-
MOBITaNIbHICTH 32 OE3MEYHICTh XapYOBHUX MPOAYKTIB.
Cucrema HACCP na miampuemcTBi y NMO€AHAHHI 3
3BHYAHUMH NEPEBipKaMH Ta METOJaMH KOHTPOJIIO,
JIaJI0 3MOT'Y CTBOPUTH CHCTEMY 3a/I0BOJICHHSI SIKICTIO
13 TPOQINAKTHYHOIO Mi€l0, IO MOXE TrapaHTyBaTH
Oinpiry Oe3meKy Ta SIKiCTh MPOLYKIIi.

Hiroua Ha TOB «ACKAHIS ®POY3EH ®VY/IC»
CHCTEMa YNPAaBNiHHS SIKICTIO MEPIOAWYHO MOBHHHA
aHaJi3yBaTHCS Ta OLIHIOBATHCS BHIIUM KEPiBHHUII-
TBOM MiANPHEMCTBA IS TOTO, 1100 BIEBHUTHUCS, 1110
cucTeMa 3aJI0BOJIbHSE NIEBHUM BHMOTaM Ta € edek-
TUBHOIO.

OmHUM 3 TOJIOBHHX €JIEMEHTIB aHaIi3y € MiAro-
TOBKAa 3BiTY ISl aHAJIi3y CHCTEMH yIIPaBIiHHA SKICTIO.
KepiBHUIITBO MiANPHEMCTBA TOBHHHO MPOBOAUTH
aHaJi3 Ta OWIHKY CHCTEeMM YIpaBIiHHs SKICTIO Ha
OCHOBI JJaHUX, SIKi TIPEACTABIICH] Y BUDNISII AOBIKA
3 OLIIHKU CHCTEMH YIPaBJIiHHS SIKICTIO 3 BUCHOBKAMHU
Ta OPOMO3MUILII 3 BIOCKOHAJIEHHS CHUCTEMH YIpaB-
JHHSA SKICTIO.

JlokyMeHTH, sIKi peKOMEHIOBaHi I MiATPUMKH
cucteMu ynpasiiHHs sikicTio Ha TOB «ACKAHIA
OPOY3EH ®YC» B poboyoMy cTaHi IpencTaBiIeHi
y Ta0nuit.

86 © Opapuenxko 1. M., Criomap K. B., Kap6isau4a T. B., Jlicaigenxo O. O., 2022



Haykosuii gicHuk [Monmasceko20 yHigepcumemy eKOHOMIKU | mopeaigni

Bunyck 1, 2022

Tabnuns

PexkomMengoBaHa cxeMa BiINOBiZaIbHOCTI 32 TOKYMEHTALII0 CHCTEMH YNIPABJiHHA AKICTIO
Ha TOB «<ACKAHIS ®POY3EH ®YIC»

HaiiMeHyBaHHSI JOKYMEHTY

BignoBigaasHa ocoda 3a 1ii0 3 JOKyMeHTaLi€10

Hoxymentu CYSI:

TIOJITHKA MiANIPUEMCTBA Y cepi IKOCTi;
KEPiBHHIITBO 3 SKOCTI;

METOMKA 3a0€31eYeHHs SIKOCTI;

peectp GopM JOKYMEHTIB

Bimmin cucremu yrpaBiiHHS
Ta BHYTPIIIHBOTO AyIUTYy

JIOKyMEHTH 30BHIIIHEOTO OXO>KEHHS
3aKOHOABYi;
HOpPMAaTHBHI

JenapramMeHT 3 aqMiHICTpYBaHHS Ta SKOCTI

LlinHi (cTaryT, yCTaHOBYI IOKYMEHTH Ta iH.)

Ipe3uneHT koMnaHii

JIOKyMeHTH 3 TeXHIKH Oe3NeKn

JIOKyMEHTH 3 IPOTHIIOKEIKHOT OC3MEeKH

MeHemkep BIIILTY TEXHITHOTO KOHTPOJFO

TexHOMOTIYHI JOKYMEHTH:

TEXHOJIOTI4HI IHCTPYKIIii;

TEXHOJIOTIYHI CXEMH;

MIpaBHJIa OPTaHi3allii Ta BEJCHHS TEXHOJIOTIYHOTO MPOIECY

MeHemkep BiAALTY IPOMHUCIOBOI Oe3MeKn

Oprani3aimiifHo-po3nopsaHa JOKyMEHTAITis:
0Caji0Ba IHCTPYKIiS;

HAaKa3H, PO3MOPSHKCHHS, CITY>KOOBI 3aIHCKH;
30BHILITHE Ta BHYTPIIIHE JIMCTYyBaHHS

Ipe3umeHT KOMIaHii

@DiHaHCOBI JOKYMEHTH

TonoBHwMit OyxranTep

OCHOBHI HampsSMKH CTpaTerii BIOCKOHAJICHHS
cuctemu yupasniHaa skictTio TOB «ACKAHIA
OPOY3EH ®YAC» it po3AUBIASTHCS y HACTYITHUX
acIeKTax:

* HEOOXiTHO PO3MUBHUTHCS MUTAHHS POIMIUPEHHS
KOJla 3a/1ad 3 YMPaBIiHHS SKICTIO MPOAYKIii, SKi
BHHUKAIOTh B PE3YJIbTaTi MPOBEACHHS EKOHOMIYHHX
NEPETBOPCHD Ta CTAHOBJICHHA PUHKOBUX BilIHOCI/IH;

* HEOOXiTHO BUOPATH KOMIUICKC aJICKBATHUX CKO-
HOMIYHO-MaTeMaTHYHUX MOJEICH, $KI J03BOJISITH
JOCSITHYTH TTOCTABJICHOI METH Ha i AIPUEMCTBI;

* pO3MIAHYTH TIpoOiieMy eheKTUBHOI pearizarlii
(hyHKITIOHYBaHHS aBTOMAaTH30BaHOI CHCTEMH IPHii-
HATTS MMPOCKTHUX PIllICHB 3 YIIPABIIHHS AKICTIO TIPO-
TTYKITii.

OCHOBHUM TIPHHIIMIIOM CHCTEMH YTIPABIIiHHS
SIKOCTI Ha JOCHiIKYBaHOMY ITiAIPUEMCTBI TIOBUHHO
OyTH OXOIUICHHS yCiX CTaIlil JKUTTEBOTO ITUKITY TIPO-
IYKITii; aHaji3 MaTepialbHO-TEXHIYHOTO OCHAICHHS
T ITPUEMCTRBA; I ITOTOBKA Ta PO3pOOKa BUPOOHMIHX
Ta MAPKETHHTOBHX MPOIECIB; KOHTPOJIb, TPOBEACHHS
BHUIPOOYBaHb Ta peajizaisi MPOIYyKITii; eKCIITyaTalti-
HiHEe Ta TeXHIYHE 00CITYTrOByBaHHS.

J1st ymoCcKOHAJICHHS 0901 CHCTEMH yIIPaBIiHHS
SKICTIO Ha MMAMPUEMCTBI PEKOMEHIYETHCSI BUKOHATH
HACTyTHI Jii:

1) 3amydeHHss cuctemMu S5S, SK OIWH 13 TEPITHX
KPOKIB 3a0e3IeUeHHsI OSpPEeIKITNBOTO BUPOOHHIITRA;

2) bopMyBaHHS €IUHOI TIONMITHKA YIPABIIHHS
[IEPCOHAIIOM;

3) norpumanns npuHmEmiB HACCP y cdepi
VIIPaBITIHHS SIKICTIO.

B ocramHi poku Bce OULIBIIOID MOMYISIPHICTIO
II0Yaji0 KOPUCTYBAaTUCS OEPEKIMBE BHPOOHHIITBO.

Jlns #oro BIpoBamKeHHS MOTPeOyeThes TpaHchop-
MaIlliss MEHTAJIITETy POOITHUKIB Ta KEPIBHUIITBA ITifI-
MIPUEMCTBA, sIKi 3000B’sA3aHI HABUYUTHCS BHUSIBISTH
BTpaTH, PO3yMITH, 5K JTii Ta CTaH JIHACHO € BTpaTamH,
Ta Oe3mepepBHO TMpANIOBaTH HAaJ iX YCYHEHHSIM.
[Touatn BpoBaKeHHS OEPEKITMBOTO BUPOOHHUIITBA
Ha TOB «ACKAHIS ®POY3EH OYIAC» MOXIHBO
3 CHCTEMH OpraHizallii pododoro mpoctopy 5S, ska
Oyna po3pobiena me y 6070 pokax XX cTomiTTa B
Smonii [4].

BrposamkeHHS CUCTEMH 5S € IepITuM KPOKOM 10
pPO3TOpPTaHHS OCPEKITMBOTO BUPOOHHUIITBA Ta BHXO-
BaHHA B CHIBpOOITHWKAaX 3MaTHOCTI 3MiHCHIOBATH
MTOCTifiHE BIOCKOHAICHHS BUPOOHUYIOTO CEPEIOBHUIIA
Ta MATPUMYBATH JOCITHYTHH PiBEHb.

VY xoxi mpoBeneHHS 5S — ymopsAKyBaHHS, IPO-
BOIWUTHCS IHBEHTApHW3aIlisl CIIEIiaTi30BaHOTO OCHa-
IIEHHA Ta CKJIaJa€ TMeperiK CIemialbHOrO 1HCTPY-
MEHTY, 1m0 He 3amisHuil. 1o 11 BUCHOBKaM IMOBUHHO
OyTH CITMCaHO Ta BiANPABIIEHO HA TOAAIBINY YTHIi-
3aIlif0 3HOMICHUX Ta 3HATHX 3 BUPOOHMIITBA arpera-
TiB, obnamuHanHas. Cyma, siKka OTpUMaHa 3 yTHITi3allii
Ta mepepoOKu Oyae CyMOIO MPSIMOTO €KOHOMiYHOTO
edekry [5].

Opnak, edexT Big JAaHOTO 3aXOMy MOJSITae He
TIJIBKU Y 3HIDKEHHI BUTpAT HAa BUPOOHHIITBO, 301Th-
IIeHHS I[iHM Ha TPOMYKI[iI0, IO BUITYCKAETHCS 3a
PaxyHOK 3pOCTaHHS SIKOCTi, 3HWKEHHS BUTPAT 4acy
Ha BHUTOTOBJICHHS OIWHHWIII MPOMYKIIii, aie i B TICH-
XOJIOTIYHOMY CKIIQJHHUKY — CITiBPOOITHUKH OyAyTh 3
OLMBIIMM eHTy3ia3MoM Ta e(eKTHBHIIIE MPaIfoBaTh
Ha YUCTOMY Ta HOBOMY p0oO0OYOMY MicCIIi.

OCHOBHHM pE3yJETaTOM € BiTHOCHA EKOHOMis
pecypciB, a HE BHTpaT, y MepIry Yepry CKOPOUYECHHS
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3aJMIIKIB BUPOOHWITBA, SKE HE 3aBEPIIEHO, IO
BeJIe JI0 EKOHOMIT Ha KPeIUTyBaHHI a00 MOXJITMBOCTI
BKJIa/ly TPOILIOBUX KOWITIB, SIKi BUBUIBHEHI, B aJbTEp-
HaTHBHI 3aXOJIH.

Jyis BupoBa KSHHSI JAHUX 3MiH HEOOX1/IHA JIFO/IH-
Ha-JIizep, sKa 3aiiMae KepiBHYy MOcCaay Ta SKHW Mae
[IPaBO MPUIMATH BAXKIIUBI PIIICHHS Ta HECTH 32 HUX
BignosinaneuicTs. Moro ciin MPU3HAYATH «areHTOM
3MiHY, IKUH OyJe MPOCyBaTH iet0 Ta KOHTPOIIOBATH
BECh MPOLIEC.

OCHOBHHH yCITiX MiANMPHUEMCTBA B yMOBAaX PUHKO-
BOT €KOHOMIKH € BHCOKHI1 piBE€Hb OpraHizailii BUpoO-
HUIITBA, OCHOBOIO SIKOTO € YiTKE YCBIJOMJICHHS Ta
peaizalisi KOKHUM POOITHUKOM CBO€I BiJIIIOBiaib-
HOCTI Ta CBO€EI poJIi B JOCSTHEHHI ITiIIIPUEMCTBOM
SIKICHOTO KIHIIEBOTO PE3YJIbTaTy.

3 KOXXHUM POKOM CYYaCHHH PUHOK PO3IIUPIOE
CBO1 KOPJIOHH, 1110 CIIOHYKA€ BITYU3HSIHUX BUPOOHHU-
KiB 3aJTy4yaTd Ha MiANPHEMCTBA CUCTEMH YIPaBIiHHS
SIKICTIO, SIKa JIO3BOJIUTH MiJANPUEMCTBY KOHKYPYBaTH
Ha MDKHapOOHOMY piBHI 3 SIKICHUM YKpPaiHCHKHM
TOBapOM Ta MiJHITH HaliOHAJbHY EKOHOMIKY B
uinomy. CTBOpPEHHS CUCTEMH YTIPABIIHHS SIKICTIO Ha
MiANPUEMCTBI JJa€ TapaHTil0 CHOKMBayam, Ha Hakd-
Kpaly sIKiCTh MPOAYKIIIi 1110 BiJIMOBia€ BCIM BUMO-
ram, siK BITYM3HSIHHX, TaK 1 MibkHapoHuX. HasBHICT
cepTudikoBaHOi CHCTEMH YIPaBIiHHS SIKICTIO Ha
nianpuemcti TOB «ACKAHIA ®POY3EH OVYIC»

AHaJi3 4eproBoi oneparii TEXHOJIOTIYHOTO MPOLECY

A

Jae cTaOUTBHICTh Ta BEJUKI MOXKIMBOCTI 3aiHATH
HaBHILY CXOMWHKY B YMOBaX Cy4acHOTO DPHHKY.
CraHgapT CTaTU4HI, X04a MOXYTh 3MIHIOBAaTUCh Ta
BIIOCKOHAJIIOBATH CBOI IOJOXKEHHS BIAMOBIAHO 0
BUMOT SIKOCTI, SIKI TIOCTiIHHO 3pocTarTh. s Toro,
o0 MAMPHEMCTBO 3aliMaio HAWBHILY CXOAWHKY
Ha PUHKY, MiANPHEMCTBO TOBHHHO BHUIIEpPEIKATH
BUMOTH CTaHJApTiB, Ic MOXKIIMBO 3pOOUTH 3a JIOTIO-
moroto npunnumnis HACCP [6].

Cucrema ynpapliHHS SIKICTIO € MEXaHI3MOM TIpH-
CTOCYBaHHS BUPOOHUIITBA JIO 3MiH YMOB, SIK 30BHIIII-
HBOTO, TaK 1 BHYTPIIIHHOTO cepepoBHIIa QyHKIIIOHY-
BaHHS.

BaxxnmuBoro Ta 0€3yMOBHOIO TEpEBarol0 CHCTEMH
HACCRP € i BnacTuBiCTb Nepe0auaTs Ta HomepeKaTH
TIOMUJIKH 32 JIOTIOMOTOFO TTOETAITHOTO KOHTPOITIO TIPOTSI-
TOM BChOT'O YKHMTTEBOTO LUKy Tpoaykitii. [le rapantye
CIIOKMBaUaM OE3MEUHICTh CIIOKUBAHHS MPOIYKIIIi.

Huns peanizanii npuanunie HACCP Ha mignpuem-
ctBi TOB «ACKAHIA ®POY3EH ®V/IC» notpioHO
BIIPOBAJIUTH Ta Pealli3yBaTH HACTYITHI IMOJIOKEHHS:

1. CtBopeHHst po0o40i Tpymu 3 CHiBpOOITHU-
KaMH Pi3HOI crienianizalii, SKi BOJOAIIOTh MOCAI0-
BUMH 3HaHHSMH TIPO 3aMOPOKEHI OBOYI B TIOBHOMY
00cs3i, Maru JOCBiJ Ta METOIUKU PO3POOKH edek-
TUBHOTO TIaHy 3 BrpoBapkeHHs npuHiunis HACCP.
Jlo ckiaay i€l Tpyny MOBHHHI BXOJWTH: TEXHOJIOT,
TOJIOBHUH iHXEHEp Ta Ja0OpaHT.

Jlisi BUKOHAHHSI 1IBOTO €Tarry, HeoO0-
X1IHO JOTPUMYBATHCS HACTYITHHUX 3a/1a4:

'

BUSIBIICHHSI MiKpOOioJoTiyHuX, (i3uko-
XiMIYHUX (paKTOpiB, SIKi BUHUKAIOThH MPU
BHPOOHHIITBI 3aMOPOXKCHHX OBOUIB Ha
BCIX CTaaisIX TEXHOJIOTIYHOTO IIPOIIECY;

BUSIBJIICHHSI BIPOTiZIHOCTI BHHUKHEHHS
HeOesneuyHnx (akTopiB y TEXHOJIOTid-
HOMY TIPOIIECi B 3QJIGKHOCTI BiJl CTYIICHS

iX He0e3NMeyHOCTi; BUSBICHHS KpPUTUY-
HHX TOYOK TEXHOJIOTIIHOTO TIPOIIECY, SIKi
3HAXOIATHCS B 00JACTi HEHAOITyCTUMOTO

piBHS; BCTAaHOBJICHHS KPUTHYHHX MEX
JUIS KOXKHOTO HeOe3neyHoro (akropy;
po3poOKa HEOOXiIHUX MONMEpPeKYBalb-

HUX 3aXOJiB, pPO3pPOOKAa KOPUTYIOUUX
3aXO0MiB 3 YCYHCHHs HeOe3medHux ¢ak-

1 .
Tax | Yy nepenbaueno konTpoms 3a i-m Hi
Hebe3neuHnM (GakTopom v
BHKOHAHHs! IaHO] onepauii Hi | Ha wuiit onepauii konTpoio
— | 10 i-My Hebe3[neqHOMY
(axTopy HeoOXiTHMIt
2
TIpy BUKOHAHHI JaHOT Tak
onepaii BAKOHYIOThCA il 3 | [ I
> 3MEHIIeHHs PU3HKIB (10 -
Tak JIOMYCTHMOTO PiBHS) a60 MoﬂeleéyBaT” 1ponec,
YCYHEHHS i-r0 HeOe3[eYHOTO TPOAYKIUIIO 41 cUCTEMY | —
(baKT()py? KOHTPOJIHO
3
Yu MOXKE PU3MK BUHHKHCHHS Kputnyna KoHTpoIbHA
Tak | jro neGesneunoro paxropy N TOYKA BiJCYTHSL.
[ | mepepwmmryBatn momycTummit D Tlepeiitu 1o ananizy
piBEHb 3a pe3ynbTaTaMU HACTYIHOI onepaii
JiaHoi omepartii? Hi T
4 Jonatu 1o nepeniky
Yu Oyzne pu3MK BUHUKHEHHS Tax KPUTHYHUX KOHTPOJIBHHUX
_,| i-ro dakropy ycynyruii un ) TOYOK.
3MEHIIIEHO JI0 JJOIIyCTHMOIO Hi Iepeiitu 10 aHamisy
PIBHS Ha HACTyITHUX > HACTYIIHOI oneparii
omeparisx?
T

Puc. «/IepeBo npuiiHaATTA pimiens» 3a cranaaprom ISO 22000

88

TOPIB; BCTAHOBJICHHS CHCTEMH KOHTPOJIFO
3a HeOe3MmeUHUMHU (PaKTOpaMu; MPU3HA-
YyeHHs 0C10, SIKiI BIAMOBIZAIOTH 3a BHUKO-
HaHHS 3aXO0/IB.

2. Po3poOka HeoOXigHWX 3aXO[iB 3
VIIPaBITIHHS SKICTIO, a caMe: BUSIBICHHS
Ta aHaJli3 PU3UKIB, BU3HAYCHHS KPUTHY-
Hux KoHTponbHUX TO4OK (KKT); pos-
poOKa CHCTEMH MOHITOPUHTY TS KOYKHOT
KKT; po3poOka xopuryrodux nid; po3-
poOKa 3axofiB MO BHYTPIIIHIM IepeBip-
KaM; po3poOKa Tepemiky JOKYMEHTaIlii
g xoxxuol KKT.
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ChinpHO 3 po00O4YOI0 TPYNOI MOBHHEH OyTH
CTBOPEHUU TMEpeNliK MOTEHIIHO HeOe3meuHnx
(akTOpiB HA TEXHOJIOTIYHUX eTalax BUPOOHU-
LTBa 3aMOpPOKeHUX oBouiB. Hebe3neunuii daxrop
y cucteMi HACCP — Oynb-sikuii Oiosoriunmii Ta
($i3UKO-XIMIYHUI areHT, KU MOXKe OyTH MPUYH-
HOIO HEeOEe3MEeYHOCTI MPOAYKTY Ta 3aBIATH LIKOAH
3I0POB’I0 JIIOJIUHH.

[pu BusiBneHHi HeOe3MeUHNX (HaKTOPIB CIIiJ BUKO-
PHUCTOBYBAaTH METOJ «ACPEBO MPUHHATTS PpilICHbY,
SKUIl pexomeHnoBaHo craHaaptoM [SO 22000 Tta
MPEACTaBICHO Ha PUCYHKY.

[epeBo ckilafaerbCs 3 YOTUPHOX IIUTAaHb Ta
MOKJIMBMM BapiaHTOM BiAMOBili. 3a pe3ylbTaTraMu
BIAMOBiZell NpUHAMAETHCS PIMIEHHS NP0 MOXKIH-
BiCTh BUHUKHEHHS PU3HKIB HA 1aHil TEXHOJOTIYHi
orepanii Ta IpUAHATT 11 32 KPUTUYHY KOHTPOJIBHY
TOYKY.

B minsix minTBepmkeHHST e(eKTUBHOCTI (PyHKIIIO-
HyBanHsi cuctemu npuHuunieB HACCP HeoOxigHO
MIPOBOJUTH BHYTPIILIHIO MIEPEBIPKY 3@ y3TOHKEHUM Ta
3aTBEpIPKeHNUM KepiBHUITBOM rpadikom. st ix mpo-
BE/ICHHS HEOOXiZTHO OpraHi30BYBaTd Ta NpH3HAYATH
TpyNH BIACHUX ayAWTOPIB, PE3yNbTaTh IEPEeBipOK
PEECTpYBATH B 3BITHIM JTOKYMEHTAIII1 Ta IOBOIUTHU JIO
BiJlOMa KEPIBHUIITBO MiAMPUEMCTBO. 3a BUSBICHUMHU
HENOJMIKAaMM  BIAMOBIZAIBHUM 0co0aM HEOOXIIHO
BUKOHYBATH Koperytouu fii [7].

[Iporpama nepeBipku MOBUHHA MICTUTH y COOi:

* aHaJi3 3apeecTPOBAHMX peEKIaMalliif, MpeTeH-
31if, CKapr Ta MOJii, SKi MOB’s3aHi 3 MOPYNICHHSIM
0e3Mme4HOCTi MPOAYKIIT;

* OLIHKY BiJMOBIAHOCTI ()aKTHYHO BHKOHYIOUHX
npouenyp nokymentam cucremu HACCP;

* MEPeBIPKY BUKOHAHHS MMOIEPEIKYBAIBHUX i,

* aHaji3 pe3yJibTaTiB MOHITOPHHTY KPUTHYHHUX
TOYOK Ta MPOBEJCHHS KOPUTYIOUHX JIiH;

* omiHky edektuBHocTi cuctemu HACCP Ta
CKJIaJIaHHS PEKOMEH Il 3 ii OKpAICHHS;

* aKTyali3aliio JOKyMEHTIB.

BucHoBku i3 3a3HaueHnX mpodJjeM i mepcrek-
THBY MOJAJIBIINX JOCTI/>KEHb Y NOTAHOMY HANPSMI.
[lonmitTrka kommaHii y cdepi SKOCTI HampapieHA Ha
TIOCTIMHE TTOKpAIICHHsI SIKOCTI BCIX BHJIB JISUTHHOCTI
Ha MAnpueMcTBi. Peamizariiss qaHOi TONITHKH 3iiAc-
HIOETBCS Ha MIAMPHUEMCTBI 3a JOMIOMOTOIO: JIiAepPCTBA
KepiBHUKA Ta 3aJTy4eHHS CITIBPOOITHHKIB; OPI€HTAITIEIO
Ha CNO)KMBa4a, MPOIECHAUI MMiAX1T 10 BUpOOHHUIITBA Ta
Oe3nepepBHE TIOKPAIIEHHAS SKOCTI TIPOIYKIIIi.

Jns mOCTIMHOT MIATPUMKH SKOCTI TPOMYKIIii
cHCTEeMa YIIPaBIIHHS SKICTIO ITOBHHHA TEPIOAMYHO
aHaJi3yBaTHCS Ta OIIHIOBATHCS BHUIINM KEPiBHHUII-
TBOM MMANPUEMCTBA, UIS IIHOTO Ha IAMPUEMCTBI
MTOBWHHI OXOIUTFOBATHCS YCI CTail )KUTTEBOTO IHUKITY,
MapKETHHTY, KOHTPOITIO Ta iH.

Benukoro mepeBaroro i miampueMcTBa Oyje
BIIPOBAKEHHSI CHCTEMH 5S, sKa TO3BOJIUTH BIOCKO-
HAJUTH TIXOIN IO TIparli, MiaHATH mpodecioHaizm
MIPaIliBHUKIB, BIOPSIKYBaTH CHCTEMY KOHTPOIIIO 3a
BHITYCKOM TIPOMYKINii, 3a0€3MEYNTH TPOTHO30BaHY
BHCOKY SIKICTh Ta BIEBHEHICTh Y O€3IEYHOCTI MPO-
JYKIIii, O BUIMYCKAETHCS, SIK PE3YJBTAT 3MIIIHCHHS
JIOBIPH CTIOKMBAUiB, MAPTHEPIB, 30UTBIIICHHS KOHKY-
PEHTOCTIPOMOXKHOCTI Ta IPUOYTKIB.

Jns peamizanii npuamumie HACCP 3 ynpasmiHHS
skictio Ha mianmpueMctBi TOB «ACKAHIS ®POY-
3EH ®OVYJIC» moTpiOHO BIIPOBAaIUTH Ta peallizyBaTH:
CTBOPEHHsI poO0YO0i TPYIH 3 CIIBPOOITHUKAMH Pi3HOT
criertiajizamii, ki MaloTh 3HAHHS PO 3aMOPOXKEHI
OBOYIB B IIOBHOMY 00CsI31 Ta 3alpoOBaIATh HOBI ITifI-
XOIM IO BUPOOHUIITBA Ta MTOKPAIICHHS SIKOCTi TOTO-
BOT MPOAYKIii; po3poOKy 3aXOIiB BiJTHOCHO yIpaB-
JIHHS SIKOCTi, a caMe BHUSBIICHHS Ta aHai3 PU3HKIB
BAPOOHUIITBA SKICHOT MPOYKIIii.

BnockoHanmeHHs cHCTEMHU YIpPaBIiHHS SKICTIO
npoaykiii Ha TOB «ACKAHIS ®POY3EH ®VY/IC»
HEMOXJINBO 0€3 e(eKTHBHOTO YIIpaBIiHHS, SKE
MOBUHHO TPHITYCKATH 30CEPEKEHHS yCiei yBaru ta
pecypciB Ha HaAWOIIBII TPIOPUTETHUX HAIMPSIMKAX
YIPaBIiHHS AKICTIO MPOAYKIIii.
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OIIIHKA EKOJIOTTYHOI BE3IIEKHX PET'IOHY
Y BUIJISA A1 MOJEJII BATATOKPUTEPIAJIBHOI 3AJTAUI
ONTUMI3AIIIIL
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0. B. OJIbXOBCBKA, kanaunar (izuko-MaTeMaTUIHUX HAyK, JOICHT;,
10. ®. OJIEKCIIK‘IYK, KaHIUAaT (i3UKO-MaTeMaTUYHUX HAyK, IOICHT;

O.TI'. OPIXIBCBKA crapuumii Bukinagau
(Bumuit HaBYaIbHAN 3aK1al Y KOOTICTIUIKH
«ITonTaBchkuii yHIBEpCUTET EKOHOMIKH 1 TOPTiBIIi»)

Anomauyia. Mema cmammi nonsieac 6 aHanizi OCMAKHIX 00CTIONCEHb Ma NYONIKAYill o YPAGIIHHIO AKICMIO
NpUPoOHbO20 Ccepedosuya, UABIEHHI HeGUPIWEeHUX paniule NUMaHs ma 3a0ai NPo2HO3Y68aHHs HA NEPCHeKmuUg).
Memoouxa oocnidxcennsn. Ilomydxcuum 3aco00m Onist OOCTIONCEHHS 83AEMOOTL TOOCLKO20 CYCRITbCMBA Ma Npu-
POOHO20 CepedosUa 8 MeANCax EOUHOT eKOHOMIKO-eKOA0IUHOT cucmeMy BUCIYNAE MAMeMamuiHe MOOen08aHHs.
Pesynomamu. /[ 3pyuHOoCmi CHPUTIHAMMS MAMEPIATY 66€0€HO NOHAMMS eKOL02TUHOT be3neKu, eKon02iYHOl OYiH-
Ku ma po3pobrena cucmema kpumepiie maxoi oyinku. B cmammi 3pobneni ymounenns wo0o po3yMinHsa NOHAMb
«3a06pYOHEHHS ROGIMPSAY, « CReyianiz3ayis NPOMUCTIOBUX NIONPUEMCINEY, «CNeYlani3ayis CLIbCbKO20 20CHO0APCMEay.
Y pobomi nposedeno oyinky gynkyionysanns peciony 3a oyiHKamu OisLIbHOCHI NPOMUCTIOB020 CEKMOPA (NPOMUC-
J108icmb, 2IPHUY0000Y8HA 2ATY3b) MA CINLCLKO20 20CN00APCMEA (MBAPUHHUYMEO MA POCTUHHUYMEBO) NO GUKOPUC-
mMawnHio (3a0pyoHeHHI0) NPUPOOHUX ma d0dymux pecypcig. 3oxkpema, oyineHa OibHICMb Pe2iOHy HO BUKOPUCAH-
HIO MaKux pecypcig: nogimpsi, 600u ma enepeii. Ilpedcmagneno 6 yinomy no peiony 0omMexlcenHs Ha GUKOPUCTIANHS
npupooHux pecypcis. B mooeni epaxoeano inmeepanvHuil NOKA3HUK 0e2padayii cmany mepumopii peciony ma exo-
JIOCIYHY WKOOY pecioHy 8i0 3a0pyOHeHHs TpYHmMY. B pamkax nocmanosku 3adaui ma no6yo008aHoi mooeni oyiHeHo
€KONI020-eKOHOMIUHY e(ekmusHiCms pecioHanbho2o npupoookopucmyeants. Ilobyoosana moodenvy npedcmagnae
06010 MoOdenb 3a0aui OazamokpumepiatbHoi onmuMizayii 3 cucmemor JTiHiUHUX oomedicelv. B Hatinpocmiutomy
BUNAOKY 60HA MOdice OYMuU po36 'a3aHa WAAXOM 36e0eHHs Kpumepiie 00 6e3pO3MIPHUX GeTUYUH 3 GUKOPUCTAHHAM
Memooy 0OMeHceHb.

Ilpakmuuna 3nauywicms pesynomamis 0ociaioxycenns. Illooyoosana mooenvb modce Oymu SUKOPUCMAHA OJs
MOOeno8ants Oinbul CKIAOHUX, HANPUKIAO, eKOJI020-eKOHOMIKO-COYIANbHUX CUCEM, YU 3ACMOCO8AHA 071 nompeb
NPAKmMuKu.

Knirouogi cnosa: bazamoxpumepianbha 3a0a4a, eKono2iuna be3nexka, ekoi02ivia OYinKa, pecioHalbHull piseHd,
OnMUMIZayitiHa Mooerb.

IMocTranoBka npodJieMH B 3arajibHOMY BHIVISIAI
Ta 1l 3B’A30K 3 HAallBAXKIUBIIUMH HAYKOBMMH Ta
MPAaKTHYHUMU 3aBIaAHHAMM. MUHYIIE CTONITTS IPH-
3BEJIO JI0 HU3KH MPOOiIeM, SIKi TOPKAIOTHCS HE OKpe-
MUX JepikaB, abo PETioHiB, a ¥ JIOACTBA B IIJIOMY.
HanzBuuaitHoro 3aroctpeHHs HaOynM BiXHOCHHHU
JIOAMHH Ta TIPUPOIH. 3 OJHOTO OOKY, EKCTEHCHBHE
BUKOPHUCTAHHS IIPUPOJHUX PECYPCIB 3HAYHOIO MipOIO
MO3HAYMJIOCS Ha SIKOCTI JKUTTS CY4acHOI JIFOAMHH,
aJie eKOHOMIYHE 3pOCTaHHS, OPIEHTOBAHE TIEPEBAKHO
Ha KUIbKICHI IIOKa3HUKH, Ta IIOCTIMHE TEXHOTE€HHE
HaBaHTA)XECHHS Ha HABKOJIUIIHE CEPEIOBHINE, TPH-
3BEJIU JI0 KOJIOCAIBHOTO HOro 3a0pyaHEeHHSI.

AHaJi3 OCTaHHIX JOCTiIKeHb Ta MyOJiKamii.
B ocranHi poku omyOnikOBaHO JOCUTH BEIHKY Kilb-
kictp MatepiamiB [1-12], npucsueHux mpoOiemi
30ayaHCyBaHHS €KOHOMIKM Ta ekonorii. Hanpuknan,
y [1] BUCBITIIEHO pPOJIb pPEriOHANTBHOI T'EOTONITHKU
y BUPOOJICHHI KOHIIETIIii CTaloro PO3BUTKY PETiOHY;

y po6oTi [3] po3misaacTbes mpobdiieMa 3a0e3neueHHs
€KOJIOT19HO1 Oe3MeKH 32 YMOB TpaHchopMaIlii eKOHO-
MiKH YKpaiHu.

s mpobnema € mpeaMeToM BUBYCHHS (aXiBIliB
PI3HUX Taxy3ei, MpoTe 3aBAaHHS MOJEITIOBAHHS €KO-
JoTiuHO1 Oe3mekn (YHKI[IOHYBaHHS PETiOHY B JIiTe-
paTypi He po3IISAAIOCS.

TakuM YHHOM, aKTyaJdbHHM € 3aBIaHHS OO0
MOOYZ0BH MOJIENTI PO3BUTKY TalTy3eil POMHUCIOBOCTI
Ta CUTHCHKOTO TOCTIONIAPCTBA HA PETi0HATLHOMY PiBHI,
ska 0 3a0e3meduyBajla €eKOHOMIUHE 3POCTAaHHS 1 BOI-
HOYAC BpaxoByBaja IMOTCHINAN JOBKIUIS 3 MOTIISITY
MOXJIMBOCTEH i BUKOPUCTAHHS.

IlocTtanoBka 3aBaaHHsA. Po3misHeMo (yHKITIO-
HYBaHHS PETIOHY TPOTATOM POKY 3 METOIO OIliHKH
€KOJIOTT9HO] Oe3IeKH.

Exomoriuna Oe3meka — Ii¢ MOCATHEHHS YMOB
1 piBHS 30aJaHCOBAHOTO CHiBICHYBaHHS HAaBKOJIHIII-
HBOTO TIPUPOJHOTO CEPEIOBHINA Ta TOCIIOAAPCHKOT
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JiSUTBHOCTI JIIOMUHM, KOJTU PiBEHb HaBaHTaKCHHS Ha
CEPEIOBHIIE HE TIEPEBUIILYE 3/IATHOCTI 11 JI0 BiJHOB-
neHns [9].

[Tig eKoJIOTIYHOK OIIHKOI PO3yMITHUMEMO IPO-
[IEC CHCTEMAaTUYHOTO aHAIi3y Ta OIIHKK CKOJIOTTYHUX
HACJiAKIB HaMidyeHol AiISUTBHOCTI, KOHCYNbTamid i3
3alliKaBICHUMH CTOPOHAMHM, a TaKOX OOJIK pe3ylib-
TaTiB IBOTO aHANI3y Ta KOHCYJbTALil y MIaHyBaHHI,
MPOCKTYBaHHI, 3aTBEPPKEHHI Ta 3IIHCHEHHI JaHOI
nisutbHOCTI [10]. Crucrema KpuUTEpiiB OLIIHKH €KOJIO-
riuHOi Oe3MeKn perioHy Opi€HTOBaHA OILIHKY €KOJO-
riYHOi O€3MeKn OKPEMHUX Tay3en.

Buknag ocHOBHOro marepiany a0CTigKeHHS
3 MOBHUM OOIPYHTYBAaHHSIM OTPHMAHHMX HAYKO-
BHUX pe3yJsbTartiB. Po3rsnaeTbes HacTyHa 3a1ada.
B perioHi 30cepemxeHi TPOMHUCIOBI MiAIPUEMCTBA
(3aBoxu, (haOpUKH), PO3BUHYTUH TipHUYO-METAIYp-
riffHui koMIutekc (100yBaHHS KOPHCHHX KOIAJIHH),
a TaKoX CUIbChKE TOCIOJApCTBO, 30KpeMa, poc-
JUHHUITBO T4 TBAPUHHHULTBO. OLIHUMO EKOJOTIYHY
0e3MeKy perioHy, BpaxoByHOUM TEXHOTEHHE HaBaHTa-
JKEHHS Ha TOBKULIS.

Host aHaizy (byHKmOHyBaHHa TIPOMUCIIOBOTO
perioHy BBeeMO TaKi MO3HAYEHHS: X, — 00CAT BUIO-
TOBJICHO{ i-0i MPOAYKIIii B perioHi (TOHH), X — MHO-
’KMHA BUTOTOBJICHOT IPOIYKILiT; y, — KIIbKICTh JOOYTOI
i-01 KOPHUCHOI KomanuHU (TOHH), Y — MHOXXHMHA YCiX
KOHAJIMH; Z, — 00CAT i-01 BUPOILEHOI KYJIBTYPHU (TOHH),
Z — MHOXUWHA BCIiX KYIBTYp; v, — 00CAT BUTOyBaHOTO
i-oro BUIy XyaoOw (TOHH), }' — MHOXHHa BCiX TBa-
pHH. J, — MHOXKHHA 3a0py/IHIOIOYHUX PEUOBUH, 110 A€
MIPOMHUCIIOBHH CEKTOp (MiAMPUEMCTBA Ta TpPHUYOIO0-
OyBHMI KOMIUIEKC); J, — MHOXKMHA 3a0pyAHIOIOUHX
pPEYOBHH, IO Ja€ ¢/T BUPOOHULTBO; [, — KUIBKICTb
MPOMUCIIOBHX MiANPUEMCTB; [, — KUIBKICTb MaiiaH-
YUKiB J0OyBaHHS KOPUCHHUX KOMAJMH; [; — KUIBKICTh
IOJIIB, 1[0 BIABOIUTECH IiJ ITOCIB.

CucteMa KpuTepiiB OL[IHKH EKOJIOTIYHOI Oe3MeKH
pETioHy Opi€EHTOBaHA Ha OILIIHKY €KOJIOTI4HOT Oe3MeKn
OKPEMHX Talry3ei.

Mopenb QyHKIIOHYBaHHS MPOMHUCIOBUX MiANpPH-
€MCTB PETiOHY 3alUIIECThCS TaK:

D mx, — max, (1
ieX
; ]Zjl K (Coq-Cr)+
€l JjeJsy (2)

+> 3k (Dj"' Dy ) —> min

kel jeJs
3a YMOBH
a<x VieX, 3)

ne m; — IpuOyTOK 3 BHp06HHuTBa OIIMHUIII i-01 TIPO-
nykuif, a,— norpe6a B i-iif npoxykuif; k;, k; —xoedi-
IIEHTH mTpa(by 3a MePEBUIIICHHS rpaanHo JIOITyCTH-
mux koHteHTpariil ([JIK) 3a0pymHior0unx pedoBUH
BiAMNOBiHO Yy moBiTpi Ta Bomi, C7 ' Ta Cent — KOH-
ueHTpaun Jj-oi 3a6pyz[H10}oq01 pe‘IOBI/IHI/I BII[HOBI,Z[HO
B TIOBITPi Ta BOJI, IO € PE3yJAbTATOM MisIIBHOCTI
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k-0TO TIPOMHCITOBOTO TIiIIIPHEMCTRA,
I'JIK j-oi 3a0pynHIOI090i pEUOBUHU Y l'IOBlTpl Ta BOI[I
BiJITIOBiTHO.

ODyHKITIOHYBaHHS TIPHUIOZOOYBHOTO KOMILICKCY
MOJKe OyTH OIHMCaHe MOIEILTIO:

> ny, > max, “
ieY

Z Z kl ( MPC)+

kel, jel, (5)

+y >k (D) = D)™ ) - min
kel, jeJs '
3a yMOBHU
b<y <B, i€Y, (6)

Je b, — KinbKicHa norpeda B i-iif KOPUCHiH KoIaInHI;
B, — MakcuMajabHO MOXIIMBA KiJIbKICTh J0OyBaHHS
i-01 KOPUCHOI KONAaINHU; 1, — IPUOYTOK 3 10OYBaHHS
OJIHHUIII i-01 KOPUCHOI KOTTAJIMHH. C 7 Ta DmC — KOH-
ueHTpam;[ j-oi 336py}1HIOIO‘lOI pe‘lOBI/IHI/I BI,E[HOBIL[HO
B TIOBITPI Ta BOAi, IO € PE3yJIbTaTOM JisIbHOCTI
k-0oro TripHU4000yBHOTO KOMILIIEKCY.

PocnuHHMIBKA Tally3b CUTBCHKOTO TOCIOIAPCTBA
MOe OyTH OIUCcaHa MOJICILIIO:

> k,z, - max (7
3a YMOB -
z,2¢, VielZ, (8)
S sz < Sl ©)
ieZ
ZZ: ZJ: Ciz < ZJ; cre, (10)
1€4 JeJg JE€J6
Z Z Dv Z DMPC (11)

ieZ jedg Jjedg

Je k,— npuOyTOK 3 BUPOILEHOI | TOHHH i-01 KyJIbTypH,
¢; — KUIbKiCHa moTpeba B i-iif KynbTypi; s, — IUIOIIA
HEeoOXi/1Ha /17151 BUPOLYBAaHHS ONWHHUIII 7-01 KYJIBTYpH,
S, — MakchMallbHa TLIOMIA, IO BIABOOUTHCS IIiJ
nocis, C; ta D} — 06’emu BUKHUAY j-0i 336pyJ1H}o-
10401 pC‘IOBI/IHI/I B MOBITPsI Ta BOIY IIPY BHPOILILYBaHH1
OJIMHUL MacH i-0i KyIbTypH.

Monens QyHKIIOHYBaHHS TBAPHUHHHUIIBKOTO CEK-
TOpAa:

Zplv — max , (12)
ieV

e p, — IpuOyTOK BiJ] BUPOLIYBAaHHS OJUHULI MacH
i-OTO BUY TBAapHH 32 YMOB:

d<v, VieV, (13)
st <8 (14)
ieV
DIED IS (15)

ieZ, jev
ne d, — KinbKicHa moTpeda B i-OMy BUJI TBapyH;
s, — TI0IIA HeoOXi/Ha JUIs OJMHUII MacH i-0T0 BUIY
TBapuH, S, —MaKCHMAaJbHA IJIOIIA, IO BUILISIETHCS

max
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ITi/l TBAPUHHUIIBKUHN CEKTOD, 7, — 00’ €M KyJIBTyp HEOO-
X1IHUX AJIS1 BUPOLIYBaHHSI TOHHH TBapUHH i-TO BULY,
Z. — MHOKUHA KOPMOBHX KYJBTYP.

BukopucroBytoun [1], BUBHAUUTH iHTErpanbHUI
MOKA3HUK Jerpajalii eKoJIOTi4YHOTO CTaHy TEePUTOPii
periony:

1 r r

H, -K
Z arln I—T

r=1

+c¢, w. > min, (16)

ne H', K" — mokasHuKH HaKTHYHOTO Ta KPUTHYHOTO
CTaHIB 7-0r0 pecypcy NPUPOTHOTo cepenoBuIa (iioro
BUKOPHCTaHHA), ,, ¢, — Koe(ilieHTH HOPMYBaIbHOL
¢yHKUil, g — BIANOBiAHI BaroBi KoegillieHTH, IO
00yMOBIICH] BiTHOCHOIO NIEPEBArol0 i BCTAHOBJICHOIO
BaKJIMBICTIO A5 3a0e3MeueH sl cTadlnbHOCTI (hyHK-
LiOHYBaHHS KOMIIOHEHTIB MPUPOIHOIO CepeloBHIIA

!
B IIUIOMY, Zwr =1, ;e ¢t — KUIbKICTh KOMIIOHEHT Cepe-
r=1
nosuia. Koediwientu a,, ¢,, w, BU3Ha4ar0Th €KCIIEPTH.
Hlkomy st perioHy Bin 3a0pyAHEHHsS IPYHTY
3aIUIIeMO Y BUTIISLIT
D (4, +y) +1,(z,+v))Sk, > min, (17)
zeN
e t,i= 1,2 — yacTka MaTepiaiy, o Wue y BiIxomu
Ipu mepepoOIti, §' — MHTOMa IIKoAa Bix 3a0pym-
HeHHA | TOHHM IPYHTY (TPH./T.), k, — KOoedillieHT LiH-
HOCTI 3eMeITLHUX pecypciB [2].

Exonoro-exkoHOMi4Hy €(QeKTHBHICTb pErioHalb-
HOTO IPUPOAOKOPUCTYBAHHS OLIHIMO TaK:

Zpixi + Zkizi _Zmi'xi _Zn[yi
ieV ieZ ieX ieY

— max, (18)
E +EK

Je E, — NOTOYHI BUTpPAaTu HAa OXOPOHY, BIHOBJICHHS
Ta eKCIUTyaTallil0 MPUPOAHUX pecypciB; K — Hop-
MaTUBHAN KOe]iIieHT e(eKTUBHOCTI MPHUPOI0O0XO-
POHHUX 3aTpar; £, — KOPOTKOTEPMIHOBI BUTpaTu Ha
OXOPOHY Ta BiTHOBIEHHS MPHUPOAHOTO CEPEIOBHINA
(pecypciB).

BpaxoBytoun BUIIEBHKIIaICHE, MOJIENb SKOJIOT1d-
HOT O€3MEeKN PEeTiOHY 3alMIIETHCS TaK: ONTUMI3yBaTH
kputepii (1), (2), (4), (5), (7), (12), (16)—(18) 3a ymoB
(3), (6), (8)—(11), (13)—(15).

BucHoBku i3 3a3HaueHux mnpoOiaem i mep-
CNMEKTHUBY MOAAJBIINX JOCHIIKEHb Y MOAAHOMY
HanpsiMi. Y poOOTi NPOBEIEHO OILIHKY €KOJIOTiu-
HOT Oe3MeKH periony Ta mobyaoBaHO MaTeMaTUUHY
Moeb fioro GhyHKITioHyBaHHA. EKonoTiuHa OmiHKa
30cepekeHa Ha aHali3i MOXKJIMBOTO BIUIMBY Iljia-
HOBaHOI JiSTLHOCTI Ha HaBKOJHIITHE CEPEIOBHIIE
Ta BHKOPHCTAaHHI PE3yNbTaTiB [bOTO aHANi3y IS
3ano0iranHs a0bo MoM’ IKIIeHHS €KOJOT1YHNX 30HT-
KiB.

Hapami pouinsHO moOyayBaTH alnrOpUTM BHPi-
IIIEHHS 3aIpPOIIOHOBAHOI MOJIENI Ta 3amporpaMyBaTu
fioro.
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Abstract. The purpose of the article is to analyze the latest research and publications on environmental quality
management; identifying previously unresolved issues and long-term forecasting challenges. Research methodology.
Mathematical modeling is a powerful tool for studying the interaction of human society and the natural environment
within a single economic and ecological system.

Results. For the convenience of perception of the material, the concepts of environmental safety, environmental
assessment were introduced and a system of criteria for such assessment was developed. The article clarifies the
understanding of the concepts of “air pollution”, “specialization of industrial enterprises”, “specialization of
agriculture”. on the use (pollution) of natural and extracted resources. In particular, the activity of the region on
the use of the following resources: air, water and energy was assessed. Restrictions on the use of natural resources
are presented in the region as a whole. The model takes into account the integrated indicator of degradation of the
region and environmental damage of the region from soil pollution. Within the framework of the problem statement
and the constructed model the ecological and economic efficiency of regional nature management is estimated. The
constructed model is a model of the multicriteria optimization problem with a system of linear constraints. In the
simplest case, it can be solved by reducing the criteria to dimensionless values using the method of constraints.

Practical significance of research results. The constructed model can be used to model more complex, for
example, ecological, economic and social systems, or applied to the needs of practice.

Key words: Multicriteria task, ecological safety, ecological assessment, regional level, optimization model.

94



Haykosuii gicHuk [Monmasceko20 yHigepcumemy eKOHOMIKU | mopeaigni Bunyck 1, 2022

AKICTb NPOAYKLIT
FOTEJIbHO-PECTOPAHHOIO rocrnoaAPCTBA

VIIK 664.696.9
DOI https://doi.org/10.37734/2518-7171-2022-1-16

TEXHOJIOI'TYHI ACIIEKTHU POBINUPEHHA ACOPTUMEHTY
TYPEONBKHUX COJOAO0MIB IJIAXOM BUKOPUCTAHHA
PEI'OHAJIBHOI CUPOBUHHU

T. B. CEMKO, kauauaar TeXHIYHUX HAYK, JIOICHT;

0. A. IBAHIIEBA, crapumii Buknagayd
(BiHHUIBKHUI TOPTOBENBLHO-€KOHOMIYHUH 1HCTUTYT
Jep:kaBHOTO TOPrOBENbHO-EKOHOMIYHOTO YHIBEPCHUTETY)

Anomauisn. Cb0200Hi NONYISAPHICME CXIOHUX CONO00UIB € 04e8UOHOI0 ma De33anepeytolo, Wo CMmeoproe nio-
IPYHMSL 0151 OOCTIONCEHHS IX 3 MeMOI0 HAOAHHA HeOOXIOHUX OJI CRONCUBAYA PYHKYIOHATIbHUX gracmusocmell. Mema
0aH020 00CHiONCeHHs — YOOCKOHANIEHHS peyenmypy mypeybKux Cor000Wie ma ananiz mexHono2iyno2o npoyecy
1020 8U20MOBNEHHS HA NPUKNIAOT NeuUsa «uiekepnapey. Y cmammi po3ensaHymo KOpOmKuil iCIopuiHUuLl eKCKypc
U000 BUHUKHEHHSL | NOWUPEHHS CXIOHUX CON000WI8, iX acopmumenm ma Kiacugixayiro, ocobaueocmi peyenmypu
ma mexHon02li KIacuuHo20 mypeybKo2o uiekepnape, npeocmasieHo peyenmypy YOOCKOHAIEHO020 8upody ma npo-
AHANI308AHO MEXHONO2IUHUI npoyec 11020 gucomosnents. ObIpynmosano OoyinbHiCMmb 88e0eHH 00 peyenmypu
uiepbemy 8UWIHEB020 COKY, HA20NOWEHO HA 11020 QYHKYIOHANbHUX énacmugocmsx. Pospooneno mexnonoziuny cxe-
My npu2omyeants ulekepnape suutneso2o. Ha niocmasi docniooicenns xapuosoi yinnocmi po3pobnenozo eupoby ma
NOPIGHANHA 1T 3 KIACUYHUM UieKepnape 3p00NIeH0 UCHOBKU CIMOCOBHO 0COOIUBOCMEL 1020 COJICUBAHHSL NPOCHO30-
BAHUM CHOJICUBAYEM, SHUICEHHA cobieapmocmi npodyKyii, a omoice, 00 3pOCMANHA ii KOHKYPEHMOCHPOMONCHOCHI
30 pAxXyHOK 3aMiHU MU20ANI0 HA SPeybKUli 2OpPIX, a TUMOHHO20 COKY Y CKaoi wepbemy Ha euHesuUl CiK.

Knrouosi cnosa: ¢pynxyionanvhi énacmusocmi, peyenmypa, mexHoao2is, cxXioni cono0owi, uekepnape, uuiHe-

8UlL CIK, 20piXU, Xapuo8a YiHHICMb.

IHocranoBka npod/eMu B 3arajibHOMY BHIJISII.
CXimHi comoaomIi ChOToHI € HaJ3BHYATHO TOITYJISp-
HUMU y BChOMY CBITi 3aBJISIKH CBOill HEITOBTOPHOCTI,
apoMarTulli, BUITYKaHOCTi, HATypaIbHOCTI Ta KOPHC-
HOCTi. Pozymiroun 3aTpeOyBaHICTh CXiTHUX KOHIH-
TEPCHKUX BUPOOiB, Oarato BUpOOHNKIB HAMAraroThCs
OTPUMAaTH MaKCHMyM IpUOYTKY, BHUKOPHUCTOBYIOUH
HaWpi3HOMAHITHIINI IITY4YHI apOMaTH3aTOPH, PO3ITY-
IIyBadi, cTadiii3aropu Ta iHII J00aBKU. A 1ie, 3BH-
YaifHO, He POOHTH COJIOAOIII KOpUCHIMMHU [1].

Tomy croronHi BUHUKA€E MpoOiIeMa, SIKHM YHHOM
MO)KHa 30€perTd TNPHUPOIHI BIACTUBOCTI CXiIHUX,
30KpeMa TYPeLbKHX, COJIOAOIIIB, HE BTPAYarOyd Ha
SIKOCTI, TMIABUINUTH iX PEHTAOENBHICTh Ta KOHKY-
PEHTOCIIPOMOXKHICTh, 301BIINTH aCOPTUMEHT, (Qop-
MYIOUH KOMIUIEKC (DYHKIIOHAJIbHUX BIACTHBOCTEH.
CropoOy BupileHHS 1i€i mpoOiieMH IMPeAcTaBICHO
y IIbOMY JOCJiKSHHI.

AHaJi3 oCTaHHIX JOcC/IigxkeHb i myOJikamii.
TexHONMOTIYHI acMEeKTH PO3LIMPEHHS AaCOPTUMEHTY
TYPEIBKUX COJNIOMOIIIB Ta HaJIaHHS iM (DyHKITIOHATb-
HUX BIIACTUBOCTEH IIISIXOM BUKOPUCTAHHS PETi0Hab-
HOI CHPOBHMHH € aKTyaJIbHOIO MPOOJIEMOT0, SIKii TpH-
CBSTYCHO TpAalli BITYU3HAHUX Ta 3apyOiKHUX BYCHUX:

© Cewmko T. B., Isanimiesa O. A., 2022

Hopoxosuu A.M., Obonkina B.I. (Hamionanshuii yHi-
BEPCHUTET Xap4yoBHX TexHouorii), JlaBpentbea JLIL.,
loprasosa K.I. (OHAXT), Topmieaxko JLB.,
Tonctux B.YO., ABetucsu K.B., Makapoga O.,
Canina L.JI., Cnamesa A.B. Ta in. Ilpore, 3amu-
IIAFOTHCS HEBUPIIICHUMHU OKPEMi CTOPOHU IIi€l po0-
JIEMH 1 BHHUKAIOTh HOBI BUKIIMKY B yMOBaX MaHAeMii
KOpOHaBipycy Ta pocilichKoi arpecii B YkpaiHi.
®opmyBaHHA UiIeil crarri. Mertoro mocii-
JOKEHHSI € YIOCKOHAJCHHSl PELeNTypPH TYPEUbKHUX
COJIOZIOLIIB Ta aHaji3 TEXHOJIOTIYHOTO MpoIecy Horo
BUTOTOBJICHHSI Ha NPHUKJIAAl MEYMBa «UICKEpIape»,
OOTpYHTYBaHHS JIOIUIBHOCTI BBEICHHS J0 HOTO
peLenTypy BHIIHEBOIO COKY, IOPIBHSHHS Xap4yoBOi
LIHHOCTI KJIACHYHOTO BUPOOY 3 pO3pOOICHUM.
Bukiaan ocHOBHOro Marepiajy I0CTiXKeHHs.
CxizHi conomoi — KOHAUTEPCHKi BUPOOH, MOLIMPEH]
B KpaiHax bmuspkoro ta Cepeanvoro Cxomy, oco0-
nuBo B Ipani, Adranicrani, Typeuunni, 3akaBka33i Ta
CepenHili A3ii. Ix HamuyeThest Onm3bko 170 BUiB.
Cxigai  comomomii moTpammiad B €Bporry
B XVII-XVII ctomitti. [TomupeHHro cXiqHUX COO-
noutiBe B Pocilicekiit immepii cnpusiio ix mpommc-
JIOBE BUPOOHUIITBO, pO3MOYare B MEPILUiil MOJIOBUHI
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XX cromitrs. Ilepmi Bimomi odiniiiHi 30ipHHKH
peuentyp Buitnuu B 1937-1939 pokax. OcHOBHUMU
LEHTpaMH BUPOOHUITBA OOPOLITHAHUX CX1THUX COJIO-
nouriB Oynu 3akaBKas3bKi pecmyOmiku AsepOaiimkan
ta Bipmenis [2].

Couofonii TypKH JIFOONISTE 1 MEAPO JOJA0Th JI0
HUX TOPiXH, IyKPOBUH CHPOII, MeJl, HaciHHs. [peBHi
Tpamulii BUPOOHUITBA TPATUIINHUX JCCEPTIB
MEPEIatoThCsl 3 TIOKOJIHHS B TOKOJIHHSA. BumbimicTs
TYpEIbKUX JIACONIB Jy>KE COJIOJKI, CHUTHI 1 KaJlo-
piitni. [Ipu upoMy BimipBatucs Big HUX OyBa€ HEMOXK-
JINBO — HACTIJIbKK BOHU cMauHi [10].

Bci Typenbki qecepTd MOKHA YMOBHO PO3JIUIATH
Ha TpU TIpynu: OOPOIIHSHI JIACOIi, MPUTOTOBJICHI
3 pi3HUX BHUIIB TicTa — JAPLKIKOBOTO, JIMCTOBOTO,
MICOYHOTO; M’SKi COJIONOINI, 3pO0JicHI Ha OCHOBI
(PYKTOBHX Ta LYKPOBHX CHUPOIIB 3 TOpiXamu; Kapa-
MeJb 1 IIyKEPKH — TPUIIBbSDK, KO3WHAKU. BBakaeThes,
IO TaKe PO3MAiTTs AecepTiB 3’ sBuiocs B TypeduunHi
Yyepe3 BEIUKY KiJIbKICTh (PYKTIB, SKi HEMOXKIHBO
Oyno noBro 30epiraru. ToMy 3 HUX HaBUMIIHCS TOTY-
BaTH YCUISKI JKEMH, BAPEHHS, MacTWIY 1 T. 1. [3]

OnHUM 13 HAWCMAYHIIINX TYpPEIbKUX CMaKOJIHKIB
€ IIEeKeprape — MUTNAICBE TNEYMBO, SKE IMPUKpaIa-
IOTh UMMM SIpaMU TOPIXiB Ta INEAPO MOJIHUBAIOTH
pinkuMm mepOeToM abo MeIOM, TOMY HOro Iie Ha3u-
BalOTh «MOKpPUM» TIEUMBOM. PerenTiB MpUrOTYBaHHS
LBOTO JECepTy € OyXke Oararo, mo3ask IIeKeprape
y pi3HHX perioHax TypedurHM BiIpi3HIETHCS HAa CMaK
[9]. KnacuuHoro pernentyporo 0ayeHO BHUKOPHUCTAHHS
0OpOIITHA TMIIIEHUYHOTO, MAaHHOI KPYIH, BEPIIKOBOTO
MacJia, po3IyIIyBaya, IlyKpOBOi IyIPH, SEIb, MUTIAJTh-
HOTO TOpixa JJIst JeKOpy Ta JIMMOHHOTO HIepOeTy, 10
CKJIAJTAETHCS 3 IYKPY, BOIAM Ta TUMOHHOTO COKY [4].

HesBakaroun Ha  BUCOKOKAJIOPIMHUH  CKiIaJ
OCHOBHHUX IHTPEII€HTIB, Ha OATHKIBILMHI [IEYUBO BBa-
JKAETHCS HieTHYHUM [8].

3 METOI0 pO3MIMPEHHS ACOPTUMEHTY CXiJIHUX
COJIOJIONIIB, IO BUTOTOBIISIIOTBCS Y 3aKiIajax pecTo-
PaHHOTO TOCTIONAPCTBA, HAJAHHS IM (QYHKIIOHATbHUX
BJIACTUBOCTEH Ta ajamnTallii 10 NoTped BITYM3HIHOTO
CTIOXKMBa4ya MPOMNOHYEMO YIOCKOHAIUTH PELENTypy
KIJIACHYHOTO IIEKepIape IUIIXOM 3aMiHA MUTAAIO Ha
IpelbKUNA TOPiX, a JMMOHHHM CIK y CKJIaji mepoeTy
3aMiHUTH Ha BUIIHEBHUH CiK, IO y pe3ylbTaTi Npu-
3BeJIe IO 3HW)KEHHS COOIBapTOCTI MPOMYKIIi, a OTKe,
JI0 3pOCTaHHs 11 KOHKYPEHTOCIIPOMOXKHOCTI [9].

BunineBuii cik y HOpiBHSIHHI 3 TUIMOHHUM € Perio-
HAJBHOIO CUPOBHUHOIO, IO JIJIsl YKPaiHCHKOTO CIIOXKH-
Baya € TCHETHYHO CHPUNHATIUBUM Ta 3PO3YMIIHM.
[IpoaykT BHUTOTOBNISIOTH 3 CTHIVIMX ILIOAIB BHIIHI
3BHUYAHHOI METOIOM BIPKHMY, 1 HOTO BIAPI3HSIOTH
TEPIIKUMA, KUCIIO-COMIOAKUN CMaK (B 3aJIS)KHOCTI BiJl
00paHoro copTy) 1 TeMHO-4epBOHUI KoJip. Kopucth
BHUIITHEBOTO COKY JUIsSl OPraHi3My JIIOJVMHHM BHU3Ha4a-
€TBCS Oro XiMIYHUM CKIaaoM [5].

V cBixkiil BU4aBIi 0e3 100aBOK MICTATHCS:

— ackopOiHOBa KUCIIOTA;
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— KaJjii, KanbIiii i 3a/1i30;

— BiTaMinu A i P;

— ToKO(epoIT;

— (pormieBa KHUCIIOTA;

— sitaminu B1, B2 1 B6;

— aHTHOKCHJIAHTH;

— OpraHivHi KHCJIOTH;

— Migp i pocdop;

— MyOWJIbHI PEUOBUHH;

— KJIITKOBHMHA;

— (epmeHTH.

CBiXHH CIK HE BXUBAIOTh Y BEJTHKUX KUTBKOCTSX,
OCKIJIbKM BiH Ha/a€ TMOIPa3HIOIYy Iil0 HA CIIM30BI
TPAaBHOTO TPAaKTy. Alle B Maiaux o0OcArax MpPOTyKT
0JaroTBOPHO BIUIMBAE HA CTaH OpTaHi3My. BumineBuit
CIK JI0TIOMarae mpH MirpeHi.

Enepretnuna wiHHiCTh (pemry 3 BHIIHI HeBe-
muka — B 100 mu mpoaykty mictutbes 50 kamopii.
BoxuBaru BumHeBHi (hpeln MOXKHA IPH Pi3HUX 3aXBO-
PIOBAHHSX 1 JIJIsI 3arajibHOT TPODITaKTHKH.

IIpu rpamMoTHOMY 3aCTOCYBaHHI KOPUCHHH Harmiit
3allOBHIOE Opak BiTaMiHIB B OpraHi3Mi i MepenIkoa-
Ka€ PO3BUTKY aHEMii MOKpaIIy€e MaM’sTh 1 KOHIICH-
TpaIiio yBaru; BUPiBHIOE apTepiasIbHUI THUCK 1 3MIII-
HIOE CYJWMHH; TMOKpAIy€e MCUXOJOTIYHUN CTaH TMpH
cTpecax i momomarae mpu O0€3COHHI; yCyBa€ CyIOMHU
B KIHI[IBKaxX; CIpHSA€ CIATIOBAHHIO XXHUPY 3a paxy-
HOK TIPUCKOPEHHS METabOIIuHUX IPOIECiB; 3HIMAE
3aMajieHHs TpU 3aXBOPIOBAHHAX CEYOBOTO MixXypa
1 HIPOK; BUBOAUTH 3aiiBl PiAMHU, TOKCHHH 1 IJIAKH;
MIPUCKOPIOE BIATIK KOBYi; OKpAITy€e poOOTy IITyHKA
1 KAIITKOBY TIEPUCTAIBTHKY [5].

[TpuiimMaTy BUIIHEBUH CIK MOXKHA JUTSI T ATPHUMKH
TOHyCy M’si3iB. Hamiii mMae iMyHOMOmymiowo9i Bia-
CTHUBOCTI 1 MABHUINYE CTIMKICTH TIEpe] BipycaMu Ta
1HOeKIiIME.

Kopuctp BumueBoro ¢pemry ansi >KiHOK MOJS-
ra€ B TOMY, IO MPOAYKT ONarOTBOPHO BIUIMBAE Ha
KpPOBOOOIT 1 TIEPEIIKOIKA€E TIOSB1 3aCTOIB B OpraHax
Majoro taza. CBUKHUI CiK BUIIHI MOKpAITy€e HACTPii
1 ToroMarae To30yTHCS BiJl IPaTiBINBOCTI. Y Mallux
KUTBKOCTSX (hperr peKOMEHIOBAHHH 10 B)KHBaHHS Ha
JIi€TI — BiH CIIpHUs€e CXyTHECHHIO. Hariif GraroTBopHO
BiIOMBAETRLCS HA CTaHI BOJIOCCS 1 IMIKIpH, TOMIOMAarae
JTOBITIC 30epiraTl MOJOMICTh 1 TEPEIIKOKAE pPaH-
HBOMY CTapiHHIO [6].

Harypanpauii BUIIHEBHI ¢pemr B mepios BHHO-
UIyBaHHS JUTUHU JyKe KOpuCHUM. B mepiry yepry,
BiH J0TIOMara€ yHUKHYTH aBiTaMIHO3y 1 CIIpHSIE
HOPMAJIbHOMY PO3BHUTKY IIOAA. Y Hamoi MIiCTHTHCA
Oararo QoieBoi KUCIOTH, HEOOXimHOI I hopMy-
BaHHS HEPBOBOI CHCTEMH HEMOBJISATH 1 BHYTpIII-
HiX opraHiB. CBixull (perm mgomomarae MaiOyTHBOT
MaTepi TO30yTHCS TOKCHKO3Y, IEpPEIIKOIKAE PO3-
BHUTKY HaOpskiB. [Ipn 1ihoMy BXXKMBaHHSI HAIIOI0 HEOO-
XiTHO y3roauTH 3 Jikapem. [Ipu BariTHOCTI y XKiHOK
YacTO PO3BUBAIOTHCS aJlepTivHi peakIlii Ha 3BUYHI
mpoaykTH. KpiM Toro, BXKMBATH BUIIHEBHH CiK CIIif
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B TMOMIpHHX KiJIbKOCTAX, 1HAKIIE BiH BUKIMYE TIEUIIO
Ta OUTh B IIUTYHKY 1 MIPHU3BEE A0 aiapei.

BurineBuii cik 01aroTBOpHO BIUIMBAE Ha PEIpo-
IOYKTUBHY CHCTEMY Yy YOJIOBIKIB 1 Ma€ BIAaCTHUBOCTI
HaTypaJbHOrO adpomusiaky. Hamili 3wmilHIOE CynuHU
1 MOKpaIlye KpoBOOOIr 3a paxyHOK LbOTO 3HHKYETHCS
HMOBIPHICTh PO3BHUTKY iH(ApKTIB 1 IHCYJBTIB, 0 SKHX
0COOJIMBO CXHJIBHI JI0 IPESJICTABHUKIB CHIIBHOI CTaTi [6].

VY ckiai COKy BHUIIHI MICTATBCS aHTOILIaHH, IO
CTHUMYNIOIOTh  BUpOOJNIeHHs iHcynmiHy. [lpuiimaTtu
Hamiid 1pu aiabeTi KOPUCHO AJS MOJNINIIEeHHS (yHK-
i} MiILTYHKOBOT 3aJ103U 1 JIsl IPUCKOPSHHS OOMIHY
peuoBuH. [loMipHe BKHMBaHHS BHIIHEBOTO (pemry
MEPEIKOKAE KOMBAHHIO PiBHSI TIIIOKO3H 1 TOTIOMa-
ra€ yHUKHYTH YCKJIaAHEHb 3axBoproBaHHs. [Ipu nia-
OeTi MUTH HaTypalbHU Cik moTpiOHO Oe3 mykpy. s
MIOJIITIIICHHST CMaKy 1 3HVDKEHHS KUCJIOTHOCTI JI03BO-
JIETHCS TIIBKU PO3BOIUTH (DPEIil BOJIOKO.

Bumnesnii ¢pem mae BUpakeHI MpoTHU3anaibHi
BJIACTHBOCTI 1 JIO TOTO X MICTHTh KaJibLii i pocdop.
BkuBaty HOro KOPUCHO NpH apTpUTi, peBMaTu3Mi Ta
iHIMX cyroboBux Hemyrax. Harmiii mokparye cTan
KICTKOBOI 1 CIIOJIyYHOI TKaHWUHH, a KPiM TOTO, mepe-
HIKOKA€E BiIKIIaAeHHIO coleit [5].

Bce Buiie BukianeHe MiATBEPIKYE MOXKIUBICTh
Ha/JaHHS (QYHKIIOHATBFHUX BIACTHBOCTEH Typellb-
KHM KOHAMTEPCHKUM BHpOOaM, 30KpeMa Iekeprape,
LUISIXOM BUKOPHCTaHHS CBIXKOTO BHUIIHEBOTO COKY
P MiHIMaJIBHIH TEIUIOBIH 00poOIIi Horo.

TexHOJOTiI0 MPUTOTYBaHHS 3AJIMIIEHO B OCHOB-
HOMY aHAJIOTIYHOI0 KJIACHYHIH, OCKUTBKM BBa)KAEMO
3a JIoliIbHE 30eperTd OCHOBHI XapaKTepHi BIaCTHBO-
CTi IIeKepnape, He 3MEHIIYBaTH HOTO BII3HABAHOCTI
Ta OYiKyBaHb MOTEHIIITHUX CIIO)KHBAYiB.

Penentypy ynockonanenoro Bupo0y «Lllexepmnape
BHUIIIHEBE» TPEICTABICHO Y Ta0mui 1.

OcCo0IMBOCTI TEXHOIOTIYHOTO MPOIIECY BHIOTOB-
JICHHS LIeKepIiape BUIIHEBOTO MOJISTaloTh Y HACTYII-
HOMY.

B nieprry uepry Bapsthb mepOet. Y COTEHHUK BIIU-
BalOTh BOAY 1 JOAAIOTH IyKop. JOBOASTH cupom 10

KHITIHHSA 1 KU’ a1ath 10 xB. JlonaroTh BULTHEBUIA CIK
1 IPOBApPIOIOTH 11IE 5 XB.

Totytote Ticto. [IpocirorTh OOPOIITHO, 3MIITYIOTH
3 MaHHOIO KPYIIOIO, ITyKPOBOIO IyJpPOIO0 Ta PO3IYIy-
BaueM. [1o 1eHTpy poONATh 3arIMOICHHS Ta BIMBAOTh
PO3TOILIEHE BEpUIKOBE Macio. Po3MilyoTh 60ponIHo
3 MACJIOM 3a JIOTIOMOTOIO JIOXKKH, a TIOTIM MepeTHPatOTh
PYKaMH JI0 OTPUMAHHS KPYTKH. J[0fatoTh SIS 1 3HOBY
111 pa3 IHTCHCUBHO BUMIIIYIOTh.

Ha movarky 3amilryBaHHS TiCTO IOCHUTh JIUITIKE, aJie
B Mipy HOT0 BUMIIIyBaHHS CTa€ €NAaCTUYHUM, OJHO-
pimHuM. BopomrHo y mporieci 3aMinryBaHHsT HE TiJ-
CUNar0Th. BHACHIIOK HACHYCHHS TOBITPSAM Ta Haly-
XaHHS KJICWKOBUHU TiCTO HaOyBa€ MPYXKHOI TIIaaKol
KOHCHUCTeHIIIT. BapTo 3ayBakuTH, 110 J0 TiCTa MOXKHA
JIoJIaTH TIOAPIOHEHI BOJIOCHKI TOPiXH a00 MUTIAb. Ix
MOYKHA BUKOPHCTATH TaKOX I JCKOPY.

3 Ticra popMyrOTh KyabkH Macoro 30 I, mpUTHCKa-
I0Th U KpaIoro TporikaHHs. Buknamarors 3aro-
TOBKH Ha JIMCT, 3MalieHui oiiero. [1o eHTpy BTHUCKa-
I0Th YETBEPTUHY BOJIOCHKOTO TOpiXa.

Bumnikarots B mekapcbkiii madi, momnepeaHbo posi-
rpitiit go 180 °C mpotsirom 25-30 XB 10 KoJIepyBaHHS
noBepxHi. [oToBe NIeunBo BUiMaroTh 3 madu i raps-
YUM 3aJIMBAIOTH IMOJIOBUHOIO MIepOeTy Mo BCIH TUTOMII
nucTa. 3amumaroTh Ha 20 XBWJIMH IO TIOBHOTO IPO-
COYYBaHHS CHPOIIOM JJIsl 3armo0iraHHs CyXOCTi Bce-
penuni BupoOy. [llepOer noBuHEH yBiOpaTHCs Maike
MOBHICTIO, a TIEYNBO MOBHHHE CTATH BAXKUM 1 JTyXKe
BosoruM. TpHBajicTh MPOCOYYBaHHA — HE MEHIIE
2 rox. Ilicnmst OXONIOMKEHHS IIeKepIiape IMOJIMBAIOTH
mepOeToM, 110 3aTHUITHBCS.

IlomaBaru Typenpke meKkeprape MOXKHa 3 XOJIOIHAM
a00 rapssYrM HECOJIOAKUM YaeM abo 3 MOJIOKOM [7].

Bumoru no sikocti. [leunBo kpymioi dopmu, Ha
TIOBEPXHI JOMYCKAIOTHCSl HEBEJMKI TPIIMHH, MpUTa-
MaHHI JaHOMY BHIy TiCTa, KOJIip 30JI0TUCTHH, Oe3 mia-
TOpSIHB, 3BEPXy MOBHHEH OyTH JIETKHIA OJHCK Bif HIep-
Oety. Korcucrentist M’sika, He IUTBHA, CMaK COJIOIKUI
3 MPUCMAaKOM BHIIIHI, 3ar1axX ropixa Ta BUIIHI. XapuoBa
[IHHICTh BUPOOY IpEICTaBIIeHa y TabmuIl 2.

Tabmus 1

Peuentypa Bupo0y «lllekepnape BunHese»

InrpenienTu | Maca HeTO, T | Bumorn no axocri, ICTY
s Ticta
BopomHo nieHnyHe 250 JACTY 46.004-99
Kpyma manna 45 JCTY 1055:2006
Bepmkose macio 125 JACTY 4399:2005
PosmyrryBad (HaTpiil JBOXBYTIIECKHCIIHIA) 5 I'OCT 2156-76
Lykposa myzapa 60 JCTY 4623-2006
Sins 80 JACTY 5028:2008
Topixu rpenpki 50 JCTY 8900:2019
Jis BumHEeBOTO MepoeTy:
Iyxop 300 ACTY 4623-2006
Bona 500 JACTY 7525:2014
BuinneBnii cik 50 JCTY 7159:2010
Buxin 10mrmo 50
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Ta0mug 2
XapuoBa niHHicTH po3podJenoro Bupody «Illlekepnape BuiHeBe»
Ha3ga cupoBunn BnTpaT.a na l Binku, r Kupn, r Byraesoam, r Kanopiiticrs,
Nnopuiio, r KKAaJI
BopoiHo nuiennyxe 250 25 3 173 835
Kpymna manHa 45 5 0 31 148
BepmkoBe macio 125 1 103 0 935
Iykposa myzapa 60 0 0 60 227
S 80 10 10 1 126
Topixu rpenpki 50 8 31 9 350
Lyxop 300 0 0 300 1137
Bumnesuii cik 50 1 0 5 24
Bceroro 50 147 579 3782
bopowHo MaHHa Kpyna Po3nywysau Llykposa nyapa
A 4 v v
MpocitoBaHHA > 3amic
PosTtonneHe macno > amic H Aiua

l [opixu l

y

MoapibHeHHn IHTeHcHBHE
BUMILLYyBaHHA

dopmyBaHHA

A 4

BunikaHHA
25-30 x8.
180°

A4
3anMBaHHA BULIHEBUM
wepbetom 30 x8.

OxonoarKeHHsn

v

[leKopyBaHHS, NOPLiOHYBaHHSA

Yait abo monoKo MNopaBaHHA

Puc. 1. Texnosnoriuna cxema BUTOTOBJICHHSI KOHAUTePchKoro Bupody «lllexkepnape BuIIHeBe»
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[NopiBHIOIOYHM Xap4OBY LIHHICTH YA0CKOHAIEHOTO
nIeKeprape 3 KJIaCHYHUM, MOKHA 3pOOMTH BUCHOBOK,
mo KajopiiHicTs oaniel mopuii (10 mwT) po3pobie-
HOTO Ha 35 KKaJ 30ibIIuIacs NOPIBHIHO 3 KJIACHY-
HUM, TpoTe, BUpiO HaOyB HOBUX (DYHKIIOHAIBHUX
BJIACTHUBOCTEH 32 PaXyHOK MPUCYTHOCTI BUIIHEBOTO
COKY Ta BOJIOCHKOTO TOpixa.

TexHoNOTiYHY CXeMy BHIOTOBIICHHS BHpPOOY
«Ilexeprape BUIIHEBE) TPEACTABICHO HA PUCYHKY 1.

BucHoBkH i3 3a3HaueHMX mnpodaem i mep-
CINEeKTHBHU MOJAJBIINX JOCTIANKEHDb Y MOAAHOMY
Hanpsami. OTxe, Ha ChOTOAHINIHIN JACHL B YMOBax
noripuieHHsl 370poB’s Hauii Ha QoHi aediuuTy

BaYXJIMBUX HYTPIEHTIB HEOOX1THO MPUIIIATH yBary
PO3MIMPEHHIO ACOPTUMEHTY MOIMYNISAPHOI MPOIYK-
uii MANPUEMCTB PECTOPAHHOTO TOCHOJAPCTBa,
[0 BOJIOJIE€ (PYHKIIOHAJILHUMH BIACTUBOCTIMHU.
Takumu BHUpoOaMH CHOTOIHI € CXiHI COJIOMOILI.
BuxopuctaHHs perioHaqbHOI CUPOBHUHU Yy pellen-
Typi ILekepnape, sSKe € MpPEeACTaBHUKOM aBTEH-
TUYHOI TypeubKoi KOHAWTEpii, mpusBene 00 3HU-
JKeHHS co0iBapTOCTi MPOAYKILii MNpH BHCOKIH
AKOCTI Ta HA0YTUX HOBUX KOPHCHHX BJIACTUBOCTSIX,
a OT¥Xe, A0 3pOCTaHHs I KOHKYPEHTOCIPOMOXKHO-
CTi Ta MiJBUINECHHS PEHTA0CIBHOCTI MiAMPUEMCTRA
B I[LJIOMY.
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T. Semko, PhD, Associate Professor; O. Ivanishcheva, Senior Lecturer (Vinnytsia Institute of Trade and
Economics of State University of Trade and Economics). Technological aspects of expansion of assortment of
turkish sweetnesses are by the use of regional raw material.

Abstract. Today, the popularity of oriental sweets is obvious and undeniable, which creates a basis for their
study in order to provide the necessary functional properties for the consumer. The purpose of this study is to
improve the recipe of Turkish sweets and analysis of the technological process of its production on the example of
cookies "shekerpare". In the article short historical digression is considered in relation to an origin and distribution
of east sweetnesses, their assortment and classification, features of compounding and technology of classic Turkish
shekerpare, compounding of the improved good is presented and the technological process of his making is analysed.
Expediency of introduction is reasonable to compounding of sherbet of cherry juice, it is marked his functional
properties. The flowsheet of preparation of wiexepnape is worked out cherry. On the basis of research of food value
of the worked out good and comparison of her with classic shekerpare drawn conclusion in relation to the features
of his consumption by the forecast consumer, decline of unit cost, and thus, to the increase of her competitiveness
due to substituting to the almond by the Greek nut, and lemon-juice in composition a sherbet on cherry juice. Cherry
Jjuice in comparing to lemon is regional raw material, that for the Ukrainian consumer is genetically receptive
and clear. A product is made from the ripe garden-stuffs of cherry ordinary the method of quetching, and he is
distinguished by tart, sweet-and-sour taste (depending on a select sort) and crimson color. The benefit of cherry
Juice for the organism of man is determined him by chemical composition. All higher the stated confirms possibility
of grant of functional properties to the Turkish pastry wares, in particular shekerpare, by using of fresh cherry
Juice for minimum thermal treatment him. Comparing the food value of improved shekerpare it is possible to draw
conclusion to classic, that calorie content of one portion worked out on 35 kkal increased comparatively with
classic, however, good purchased new functional properties due to the presence of cherry juice and walachian nut.

Key words: functional properties, compounding, technology, east sweetnesses, shekerpare, cherry juice, nuts,
food value.
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