ITOJITABChKU YVHIBEPCUTET EKOHOMIKHU I TOPT'IBJII

HAYKOBHUM BICHUK

IHHOJITABCBKOI'O YHIBEPCUTETY
EKOHOMIKUA I TOPI'IBJII

Cepist «TexHIYHI HAYKW»

Bumnyck 2, 2026

Bupgasanunii gim
«['erpBETHKAY
2026



YJEHU PEJAKIIMAHOI KOJIETTi:

Tkauenko Agina CepriiBHa, TOKTOp TEXHIYHHMX HayK, JOICHT, mpodecop Kadeapu TOBapO3HABCTBA, OIOTEXHOJIOTII,
eKCIIePTU3M Ta MHUTHOI CHpaBH, IUpekTop HaBuambHO-HAyKOBOTO I1HCTHUTYTY IeHHOi OCBiTH, IlonTaBchbKuil yHIBEpCHTET
€KOHOMIKH 1 TOpriBii, YKkpaiHa (TOJ0BHHIA peaaKTop)

AnTiomko JImutpo IleTpoBH4, KaHIMIAT TEXHIYHMX HAyK, JIOLEHT, JOLEHT Kadeopu TOBAapO3HABCTBA 1 (apmarlii,
JlepkaBHUI TOPTOBEIBHO-CKOHOMIYHUIT yHIBEPCHUTET, YKpaiHa

JleBuenko FOuist BikTopiBHa, KaHAnAAT TEXHIYHUX HAyK, JOLIEHT, JOLUEHT Kapeapyu MeXaHiqHOT Ta eNeKTPUYHOT 1HXKeHepil,
ITonraBcbkuil nepskaBHUil arpapHuil yHiBepcuTeT, YKpaiHa

TropikoBa Inna CraniciaBiBHa, TOKTOp TEXHIYHUX Hayk, mpodecop, [TonTaBchbkuii YHIBEPCUTET CKOHOMIKH 1 TOPTiBIIi,
VYkpaina

Xomny I'anuna IanaciBHa, 10KTOp TEXHIYHUX Hayk, npodecop, mpodecop kadeapu TEXHONOrH XapuoBUX BUPOOHULITB
1 peCTOpPaHHOr0 rocnoaapcTsa, [10ATaBChKUi YHIBEPCUTET €KOHOMIKH 1 TOPTiBii, YKpaiHa

IlleBuenko AHacracis OuekcaHApiBHA, JOKTOP TEXHIYHUX HAYK, IOLICHT Kadelpyu TEXHOJOTIT XJ1I00NeKapChKHUX 1 KOH/IU-
TepcbkUX BUpoOiB, HarioHanbHuUil yHIBEpCUTET XapuoBUX TEXHONIOTiH, Ykpaina

Awnne I'piddin, noxrop dinocodii, acouirioBanuii npodecop, Yuisepcurer Jlimepuka, [pnanmis

JxoBana PagynoBuu, PhD, npodecop, HaykoBuii criiBpoOiTHUK, [TopTeMyTChK1iA yHIBepcuTeT, Bennka bpuranis

Kpycip I'uinna BeeBosiogiBHa, TOKTOp TEXHIUHUX HayK, Ipodecop, HayKOBUH CHiBPOOITHUK, YHIBEPCUTET MPUKIATHUX
Hayk 1 mucteurs IliBaiuno-3axiguoi IlIselinapii, [lIBeiinapis

Peecrpauis cy0'exra y chepi apykoBanux menia: Pimenns HanionanbHoi pagu YkpaiHu 3 muTaHb TesneOaueHHs
i pagiomoBieHHst Ne 1555 Bin 09.05.2024 poky. [nentudikarop meaia: R30-04059.

Cy0’ekT y cepi npykoBaHuX Mejia — [lonTaBChbKHiA YHIBEPCUTET EKOHOMIKH 1 TOPTiBII
(Byn. banka IBana, Oyn. 3, M. [Tonrasa, 36003, can@puet.edu.ua, Tein. (0532) 50-91-70; (0532) 50-02-22).

IepiomuuHicTh — 3 pa3u Ha piK.

3aTBEepPKEHO BIAMOBIIHO 10 PillICHHS BUEHOT pagu
ITonTaBcbKOro YHIBEpCUTETY €KOHOMIKH 1 TOPTiBIi
(8ix 21.10.2026 poky npoTtokoin Ne 2)

Hayxosuii Bicnuk ITonTaBchKoro yHiBepcuteTy ekoHOMIkHM 1 Toprisii. Cepist « TexHIUHI HayKu»
BKJIIOUEHO JI0 IIEePEiKy HayKOBUX (DaXOBUX BUJaHb YKpaiHU B rayy3i TEXHIYHUX HaykK (kareropis «b»)
Ha mijgcraBi Hakazy MOH VYkpaiau Ne 928 Bin 11 yepBust 2026 poky (nomatok 10)

Kanacrep: [Ipomuciiosi i OymiBesbHI TEXHOJOT I, JTOTICTHKA, TPAHCHIOPT.
Cneunianbnocti: G2 TexHOOrI 3aXUCTy HAaBKOJIMIIHBOTO cepenoBuia; G13 Xap4yoBi TEXHOIOT T,

G15 TexHOMOTI1 JIETKOi MPOMHUCIIOBOCTI. .

30ipHUK BKIIOUCHHH 10 MDKHAPOJIHUX HAYKOMETPUYHUX 0a3 JTaHUX:
Index Copernicus, Google Scholar

EnexrponHa cropinka BUAaHHA: Www.puet.poltava.ua/index.php/technical
DOI: 10.37734/2518-7171-2026-2

Crarti y BUIaHHI [IEpEBipeHi Ha HAsIBHICTB IJIariaty 3a JOMOMOTO
nporpaMHoro 3a0e3neuenHs StrikePlagiarism.com Bix nosibebkoi kommanii Plagiat.pl.

© IlonTaBChKMIA YHIBEPCUTET €KOHOMIKH 1 TOprieii, 2026
ISSN 2518-7171 (print) © Odopmunennst «Bunasananii nim «IenbBeTrKay, 2026



Haykosuii gicHuk [Tonmasceko20 yHigepcumemy eKOHOMIKU | mopaigni Bunyck 2, 2026

3MICT

IHHOBALUIWHI TEXHONOTII XAPYOBUX BUPOBHULTB
1O. O. bo6ouiko
TEXHOJIOTTYHUUM ITIOTEHIIAJI PIWI TA I[TOPIBHSIJIBHUX COPTO3PA3KIB BUHOI'PAJTY
HA OCHOBI KOMIIJIEKCHOTI OIIIHKU ®I3UKO-XIMIUYHUX
TA CTPYKTYPHO-MEXAHIUYHUX XAPAKTEPUCTUK ... 7
H. B. I'osiem60BchKa, JI. B. Banb-Ilpunaunko, I. M. baab, P. B. Kononenko, JI. M. Tunienko
HOCHIOKEHHA CEHCOPHUX XAPAKTEPUCTUK AT XKYPABJIMHA
METOAOM ITPODUIIO DIIEUMBOPY ... e 15
J. C. JleoninoB
TEXHOJIOI'TYHUM [TOTEHLIAJI COPTY BUHOI'PAJIY CYXOJIMMAHCBHKUM BIJINM B
YMOBAX KJIIMATUYHUX 3MIH: CTPYKTYPHO-AHAJITUYHUM OIJIS]]

[ KOHIETIIS AJATITUBHOIL BIHIDIKATLIL ..., 22
10. A. Manyk, JI. B. Ilemyk, I'. O. OctpoBcbka, A. M. I'epenuyk
YAOCKOHAJIEHHA TEXHOJIOT'TI BUCOKOBIJIKOBUX PUBHO-POCIIMHHUX TTACT........... 33

0. M. Octpuk, C. L. Oaiiinuk

CYYACHUM PO3BUTOK BUPOBHUIITBA VKPATHCHKUX TPAJULIIMHUX
CIIABOAJIKOTOJIBHUX HATIOIB.........oooiiiiiiiiioe oo 43
A. JI. Canasedic, C. M. I1aBnoBcbknuii, C. JI. KonecHiueHko

BUKOPUCTAHHS XITO3AHA SIK BIOJIOTTYHO AKTUBHOI JOFABKHU

TP BUPOBHUILTBI IHHOBALIMHUX KYJITIHAPHUX XKEJIE. ... 52
T. 0. CyTkoBH4

BUKOPHUCTAHHS I'IIIOBAPUYHUX YMOB I1P1 IIOIEPEIHIN OBPOBLII M’SICA CTPAYCA...59
JI. M. Teseskenko, A. A. Jlyouna

CBITOBI TPEHJIU TA BITUM3HIHNI JOCBIJI 3ACTOCYBAHHS POCJINHHUX

[ TBAPUHHUX J[P)KEPEJI BJIKA Y ®OPMYBAHHI BIMChKOBUX PAI[IOHIB:

OITIAL JIITEPAT Y PHL ..o e 64
G. P. Khomych, A. B. Borodai, I. S. Tyurikova, V. L. Ishchenko, L. Elanidze
USE OF BLACK ELDERBERRY AND WHEY IN BEVERAGE TECHNOLOGY.......................... 72

HOBI PECYPCO-TA EHEPTO3BEPITAIOYI TEXHONOTII
XAPYOBUX BUPOBHULTB I TOPTIBJI

€. O. Kanincbkuii, I'. A. boiiko, JI. O. JleBueHKO
ABTOMATU30OBAHE BUSHAYEHHS MOP®OMETPUYHNX ITOKA3HHWKIB
JJYBOBOJIOKHUCTOI CUPOBHHU 3A MIKPO3OBPAXKEHHAMM 3PI3IB............................. 81

TEXHOJNOTNYHE OBJIAOHAHHA XAPYOBUX BUPOBHULITB
FO. I'. 3mieBcbkmid, A. I. Mapumnin, P. C. CeaTHenko, /[. B. 'apmam, O. B. bopTHiuyk
[IOPIBHSJILHUI AHAJII3 PEXXUMIB BE3IIEPEPBHOI'O TA [IEPEPUBYACTOI'O
PO3BABJIEHHS M1 J] YAC JJIAGUIBTPALIIMHOTO OUUIIEHH S
BYPAKOBOI'O EKCTPAKTY CAXAPOI3M.......ooiiiiiiiiiiii e 87

IHHOBALIWUHI MPOLECU XAPYOBUX BUPOBHULTB
K. B. Kocrenska, O. II. I'epacumuyk, P. C. I'pumyxk, /. A. Koaicank
CEHCOPHI XAPAKTEPUCTUKU BE3I'TIIOTEHOBUX MAKAPOHHUNX BMPOBIB
[PV BUKOPUCTAHHI IIOIEPEJIHHO KJIEUCTEPM30BAHOI'O
AMAPAHTOBOI'O BOPOIIHA. ...t e 94



Haykosuii gicHuk [Tonmasceko20 yHigepcumemy eKOHOMIKU | mopaigni ISSN 2518-7171 (print)

TEOPIA TA MPAKTUKA TOBAPO3HABCTBA

XAPYOBUX NMPOOYKTIB
A. V. Antonenko, A. O. Gorkun, O. B. Lyubenok, D. O. Vysokos, F. M. Talanchuk
FOOD SAFETY CONTROL AND QUALITY MANAGEMENT

IN THE PROCESS OF UKRAINE'S EUROPEAN INTEGRATION...............oooooiiiiiii

0. M. I'onuap, 51. C. BaBpucesu4, B. A. Kostonii
MNOPIBHAJIbBHUN AHAJII3 BIOJIOTTYHOI IIHHOCTI AJIBTEPHATHUBHUX JIP)KEPEJI

[NPOTEIHY POCJIMHHOI'O TA MIKPOBIOJIOTTYHOT' O ITOXOJOKEHHS. ...

A. C. Tkauenko, Sl. b. ITupir, B. C. Tkauenko )
VITPABJIIHHA BE3ITEYHICTIO AJIKOI'OJIbBHUX HATIOIB

YV ITPOLECI MUTHOI'O ODOPMIIEHHS. ...

JI. B. ®goxa, H. B. I'uiTiii, 3. I1. Paunncska .
EKCIIEPTU3A AKOCTI TA ®YHKIIOHAJIBHUX BJIACTUBOCTEUW ITPOBIOTUYHNX

KE®IPIB HA ITPUKJIAI MPOAYKIIT YKPAIHCbKUX BUPOBHUKIB................coooooee.

AKICTb NPOAYKUII
FTOTEJIbHO-PECTOPAHHOIO rOCNOAAPCTBA
N. I. Cherevychna

TECHNOLOGICAL APPROACHES TO THE STABILIZATION OF EMULSION-BASED

ALCOHOLIC BEVERAGES IN MODERN MIXOLOGY ..........ooviiiiiiiiiiiiiiiiiiiiiiien

.....108

I § v



Haykosuii gicHuk [Tonmasceko20 yHigepcumemy eKOHOMIKU | mopaigni Bunyck 2, 2026

CONTENTS

INNOVATIVE FOOD TECHNOLOGIES
Yu. Boboshko

TECHNOLOGICAL POTENTIAL OF PIWI AND COMPARATIVE GRAPE GENOTYPES

BASED ON A COMPREHENSIVE ASSESSMENT OF PHYSICOCHEMICAL

AND STRUCTURAL-MECHANICAL CHARACTERISTICS. ... 7
N. Holembovska, L. Bal-Prylipko, I. M. Bal, R. Kononenko, L. Tyshchenko

STUDY OF SENSORY CHARACTERISTICS OF CRANBERRIES

USING THE FLAVOR PROFILE METHOD..........oooii e 15
D. Leonidov

TECHNOLOGICAL POTENTIAL OF THE SUKHOLYMANSKYTI BILYI GRAPE VARIETY
UNDER CLIMATE CHANGE: A STRUCTURED ANALYTICAL REVIEW

AND AN ADAPTIVE VINIFICATION CONCEPT. ... 22
Yu. Matsuk, L. Peshuk, H. Ostrovska, A. Heredchuk

IMPROVEMENTS IN THE TECHNOLOGY OF HIGH-PROTEIN FISH-AND-PLANT PASTES.. 33
0. Ostryk, S. Oliinyk

MODERN DEVELOPMENT OF THE PRODUCTION OF UKRAINIAN TRADITIONAL

LOW-ALCOHOLIC BEVERAGES. ... 43
A. Salavelis, S. Pavlovskyi, S. Kolesnichenko
INNOVATIVE DIETARY JELLY WITH BIOSORBENT. ... 52

T. Sutkovych

EFFECT OF HYPOBARIC CONDITIONS DURING THE PRELIMINARY PROCESSING

OF OSTRICH MEAT ON ITS FUNCTIONAL AND TECHNOLOGICAL PROPERTIES................. 59
L. Telezhenko, A. Dubyna

WORLD TRENDS AND DOMESTIC EXPERIENCE IN THE USE OF PLANT AND ANIMAL
PROTEIN SOURCES IN THE FORMATION OF MILITARY RATIONS: A LITERATURE REVIEW........ 64
G. Khomych, A. Borodaii, S. Tyurikova, V. Ishchenko, L. Elanidze

USE OF BLACK ELDERBERRY AND WHEY IN BEVERAGE TECHNOLOGY.......................... 72

NEW RESOURCE-AND ENERGY-SAVING FOOD

AND TRADE TECHNOLOGIES
Ye. Kalinsky, H. Boiko, D. Levchenko
AUTOMATED DETERMINATION OF MORPHOMETRIC INDICATORS
OF BAST FIBER RAW MATERIALS FROM CROSS-SECTION MICROIMAGES........................ 81

FOOD PROCESSING EQUIPMENT
Yu. Zmiievskyi, A. Marynin, R. Sviatnenko, D. Harmash, O. Bortnichuk
COMPARATIVE ANALYSIS OF CONTINUOUS AND DISCONTINUOUS DILUTION MODES
IN THE DIAFILTRATION PURIFICATION OF SUCROSE-CONTAINING BEET EXTRACT....... 87

INNOVATION PROCESSES OF FOOD PRODUCTION
K. Kostetska, O. Herasymchuk, R. Hryshchuk, D. Kolisnyk
SENSORY CHARACTERISTICS OF GLUTEN-FREE PASTA USING PRE-GELATINIZED
AMARANTH FLOUR .. e 94

THEORY AND PRACTICE OF FOOD SCIENCE
A. Antonenko, A. Gorkun, O. Lyubenok, D. Vysokos, F. Talanchuk
FOOD SAFETY CONTROL AND QUALITY MANAGEMENT
IN THE PROCESS OF UKRAINE'S EUROPEAN INTEGRATION............oooiiiiii 929
Yu. Honchar, Ya. Vavrysevych, V. Kolodii
COMPARATIVE ANALYSIS OF THE BIOLOGICAL VALUE OF ALTERNATIVE PLANT-
AND MICROBIOLOGICAL-BASED PROTEIN SOURCES..........ccooiiii e 108



Haykosuii gicHuk [Tonmasceko20 yHigepcumemy eKOHOMIKU | mopaigni ISSN 2518-7171 (print)

A. Tkachenko, Ya. Pyrih, V. Tkachenko

SAFETY MANAGEMENT OF ALCOHOLIC BEVERAGES DURING CUSTOMS CLEARANCE.....117
L. Floka, N. Hnitii, Z. Rachynska

EXPERTISE OF THE QUALITY AND FUNCTIONAL PROPERTIES OF PROBIOTIC KEFIRS
USING THE EXAMPLE OF PRODUCTS OF UKRAINIAN MANUFACTURERS........................ 124

QUALITY OF HOSPITALITY PRODUCTS
N. I. Cherevychna
TECHNOLOGICAL APPROACHES TO THE STABILIZATION
OF EMULSION-BASED ALCOHOLIC BEVERAGES IN MODERN MIXOLOGY..........cccvvvvnnn 130



Haykosuii gicHuk [Tonmasceko20 yHigepcumemy eKOHOMIKU | mopaigni Bunyck 2, 2026

IHHOBALIMHI TEXHONOr T XAPY4OBUX BUPOBHULTB

YIK 663.2:634.8:551.583
DOI https://doi.org/10.37734/2518-7171-2026-2-1

CrarTs HOMMPIOETHCS HA yMOBAX
ninensii Binkpuroro goctyny (CC BY 4.0)

TEXHOJOTTYHUA MOTEHIIAJ PIWI
TA HOPIBHAJIBHUX COPTO3PA3KIB BUHOTI'PALY
HA OCHOBI KOMIIIEKCHOI OIIIHKHY ®I3UKO-XIMIYHUX
TA CTPYKTYPHO-MEXAHIYHUX XAPAKTEPUCTHUK

0. O. BOBOUIKO, acnipanTtka
ORCID ID: 0009-0005-0854-3282
(Onecbkuii HaLliOHANBHUI TEXHOJIOTTYHUM YHIBEPCUTET)

Anomauia. Mema oocniosxcenns. Bemanogumu mexnonoziunuii nomeHyian 00CcaiodHceHux Copmo3pasKie 6UHozpa-
0y HA OCHOBI KOMNJLEKCHO20 OYIHIOBAHHS (DI3UKO-XIMIYHUX NOKAZHUKIE MEXHOI02IUHOI CIMU2IOCmi ma CmpyKmypHo-
MEXAHIUHUX XAPAKMEPUCUK 2POHA U 200U, d MAKONAC GUHAYUMU napamempu, npuoamui 0jist ougepenyiayii nio-
X00i8 00 nepsunnoi nepepobru cuposunu. Memoouxa docniodcenns. Ilpoananizoeano 12 copmospaskie eunozpa-
0y. Macosy xonyenmpayito yyKpie eusHauanu pepaxmomempudno, mumposany KUCIOMHICMb — MUMpY8aHHAM
NaOH, pH — nomenyiomempuuno, yci 6U3HaueHHs 6UKOHY8AIU Y MPboX nogmoprocmsx. Oyinoeanu maxodic macy
epona, Kinoxicms 5120, macy 100 s2io i 100 nacinun, yacmxu epebenis, WKipKu, HACIHHIL Ma M SKOMI, HOKAZHUKOM
CKAAOAHHS | CIPYKMYPHUM NOKA3HUKOM. [00amKo8o po3paxoeano nomeHyiiHuil 6Micm cnupmy ma iHOeKc 3pi-
aocmi. /[ y3aeanvHeHHA pe3yibmamie GUKOPUCIAHO ONUCO8Y CIAmucmuxy, Koegiyicum rxopensayii Ilipcona ma
AHANT3 200BHUX KOMNOHEHM NICAA Z-CIMAHOApmMu3ayii 3MIHHUX, 6A2amoGUMIPHUL AHATI3 MPAKMOBAHO K PO36I0Y-
sanbHUll 3 021180y HA 00cse eubipku. Pesynomamu. Macosa konyenmpayis yykpie y 00ciiosxcenitl uOipyi 3minio-
sanacs 6io 160 0o 250 2/om>, mumpoeana xuciomuicms — 6i0 6,8 do 11,6 2/om?, wacmka m sxomi — 6i0 53,09 0o
67,73%, wikipxu — 6i0 12,43 0o 29,30%. Hatieuwyy yykpucmicms i Haibinbuiuii cmpyKmypHuti NOKA3HUK 6CIanos-
1eHo 015 3on00ens 12.09 — 250 2/0m* i 6,22 8i0nogioHo, Haueuuy mumposany KUCIOMHICIb, NOKASHUK CKIA0AHHS
ma wacmky m’axkomi — oas Coginvon Pumoc: 11,6 2/0m3, 5,45 i 67,73% 6ionogiono. Kopensiyis misx macoio epona
i yykpucmicmio 6 medcax nHaasHoi eubipku cmanosuna r = 0,67; nepuii 08i 20108Hi Komnonenmu nosactiosanu 66,0%
cymaproi eapiabenvhocmi. Hayxosa HO8U3HA NoAA2AE Y KOMIIEKCHOMY 3iCMABIeHH] NOKA3HUKIE (Pi3uK0O-XIMIuHOT
CMUSIOCMI 3 MEXAHIYHOW CIMPYKMYPOI0 SPOHA OJi MEXHON02IUHOI dughepenyiayii 00CaioNceHux copmospasxie. Bu-
cHosku. Tloeonanms Qi3uKo-XiMiuHuX i CmpyKmMypHO-MeXaHiuHUX XapaKkmepucmuxk 0ae 3mMo2y nogHiule xapaxkmepu-
3y8amu MexXHON02TYHUL NOMEHYIAN BUHO2PAOY, HIJNC BUKOPUCIAHHSA OKPEMUX NOKA3HUKIE cmu2iocmi. Bcmanoesneni
BIOMIHHOCII 34 CNIBBIOHOUIEHHAM COKO80I ma meepooi (az 00IpyHmMosyroms HeoOXiOHicmb Jugpepenyitiosanoco
6UOOPY pedicuMie OpobIenHs, NPecy8ants ma KOHMAKny cycaa 3 meepoumu vacmunamu 1200u. Ompumani pe3yno-
mamu € 0CHOB010 0Jisl NOOALULOL NEPEBIPKU 3anPONOHOBAH020 NIOX00Y 8 OA2aMOPIUHUX OOCAIONHCEHHSX | KOHMPO-
bOBAHUX MIKPOBIHIDIKAYISX.

Knrwuosi cnosa: PIWI, sunoepad, mexuonocivnuil nomenyian, Qizuxko-xXiMiuni NOKA3HUKU, CIPYKIMYPHO-Mexa-
HIYHI XaPAKMepUuCmuKy, MexXaniyHuil cKiao, mexHoI02iuHa OYiHKA.

IHocTranoBka nmpobiaemu. CydacHe BHHOTpajap-
CTBO (DyHKIIIOHYE B YMOBaX MOCHJICHHS KIIMaTHYHOT
MIHJIUBOCTI, 1[0 NPOSBIISIETHCS 3MILICHHSIM (heHoI0-
riuHux (a3, TPUCKOPEHHSM HAKOMHWYEHHS IYKpiB,
HEpPIBHOMIPHICTIO OMNajiB, 3POCTaHHSAM TPUBAJIOCTI
MOCYLUIMBUX TEPIONiB Ta YaCTOTH TEMIIEPAaTyPHUX
exkcTpemyMmiB. Jlias BHHOpPOOCTBA MPHUHLHUIIOBUM
HACJIIIKOM € MOJKJIMBE PO3XO/DKEHHS MK TEXHOJIO-
ri4HOI0, ()CHOJBHOIO Ta ApPOMATUYHOIO CTHUIIICTIO:
JOCSATHEHHS BUCOKOT LIYKPHUCTOCTI HE 3aBKIH CYIPO-
BO/DKYETBHCSI ONTUMAIbHUM KHUCIOTHHM 1 CTPYKTYp-
HUM Mpodinem BUHOrpagy [2].

3a TakuMX YMOB ajanTalisi BHHOTIPaJHO-BHUHO-
poOHOTO BHUPOOHHUITBA HE MOXKE 3BOJUTHUCS JIUILE
70 KOPUT'YBaHHSI CTpPOKiB 30MpanHA. HeoOximHummu

© 10. O. bobomiko, 2026

CTalOTh Meperisii COPTOBOrO MOpTQens, JIOKaJbHa
OLIHKA TEHOTHIIB, 3HIWKEHHS (ITOCAHITAPHOIO
HaBaHTaXKEHHS Ta (OPMYBAHHS TEXHOJIOTIYHUX
pimieHb, AKi BpaxoBYIOTh (DaKTHYHI BIACTHBOCTI
cupoBuHU. OAHUM i3 TEPCHNCKTUBHUX HAMpsMiB
€ Bukopuctanus coprtiB PIWI, cenekuionoBanux
Ha MIiJBUIICHY CTIHKICTh O OCHOBHUX TPHUOKOBHX
3aXBOpPIOBaHb [3].

Arponomivna criiikicte PIWI-coptiB mae 0e3-
NocepeHe 3HAUCHHS Ul CTaJIOT0 BUHOTPaJapCTBa,
OCKIJIbKM TOTCHI[IHHO JI03BOJISIE€ 3MEHIIHMTU KiJib-
KicThb (QYHIIOUIHUX 00pOOOK, BUTPATH MAaJILHOTO Ta
OB’ s13aH1 3 HUMHU €KOJIOTIYHI HaBaHTakeHHs. [Ipore
TEXHOJIOTIYHA I[IHHICTh TAaKUX COPTIB BU3HAYAETHCS
He Juine cridkictio. J[ist BUHOpOOCTBa HEOOXiTHO
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BCTaHOBUTH, SIK KOHKPETHUI COPT HAKOTIMYYE IIyKPH,
30epirae KHCIOTHICTb, opMmye pH Ta Ky dgacTky
IpOHAa CTaHOBJSATH M’SKOTh, IIKIpKa, HACIHHSA 1
rpebeni [4].

MexaHiYHUN CKJIaJlI BUHOTPAy € BRXIJIMBUM, alie
4acTO HEJOOIIHEHUM OJIOKOM TEXHOJIOTIYHOI iH(Op-
Mariii. Bix cmiBBijgHOIIEHHS COKOBOI Ta TBepaoi (a3
3aJICKUTh TOTCHIIHHUI BUXiJ CyClia, IHTCHCUBHICTh
eKCTpakiil ()eHONBPHUX Ta IHIIUX KOMIIOHEHTIB, YyT-
JIMBICTH JI0 PEKUMY IMPECYBaHHS 1 TPHUBAJIOCTI KOH-
TaKTy cycia 3 TBEpAMMH dYacTUHamu siromu. OTxe,
MO€THAHHS TOKA3HHUKIB CTUIIIOCTI 3 MOP(OIOTTYHUMH
XapaKTePUCTHKAMH MOYXKE 3a0€311eYUTH O1TbII 00T PyH-
TOBaHy OLIHKY TEXHOJIOTTYHOTO MOTeHLiany [6].

Hnst ykpaiHChKOTO BHHOpPOOCTBa mpoOiemMa Mae
MPaKTHYHE 3HAYCHHS Yepe3 HEOOX1IHICTh OJTHOUACHO
MiJIBUIIIYBATA KIIMAaTUYHY CTIHKICTh, pecypcoedek-
TUBHICTh Ta SIKICTh MPOAYKHii. Y IOMY KOHTEKCTI
PIWI Ta iHnn mnepcrneKkTUBHI TEHOTHUIH JIOLIIBLHO
PO3MIsIaTH HE SIK ONHOPIIHY TPyIy, a K Habip cop-
TiB 13 pI3HUMH TEXHOJOTTYHUMH mpodinsamu. Came
TOMY aKTyaJbHHM € (popMyBaHHs OaraToKpuTepialb-
HOTO TIIXO/Y, IKUW JI03BOJISE OB’ sI3aTH aHAJIITUYHI
XapaKTePUCTHUKH BHHOTPAY 3 MOMIJIMBUMH pillleH-
HSIMH TIEPBUHHOTO BUHOPOOCTBA.

AHaji3 ocTaHHiX JocC/igxKeHb i myOJikamiii.
MixHapoqHa HaykoBa JiTepaTypa OCTaHHIX POKiB
JIEMOHCTpYe niepexij Bijg ominku PIWI nepeBaxHo sik
arpoOHOMIYHOTO IHCTPYMEHTA JI0 KOMIIJICKCHOTO aHa-
mi3y ix enonoriunoi npunarnocti. Pedneault i Provost
y3arajibHWIU MepeBaru Ta 00MEKEHHS IPUOOCTIMKIX
COPTIB Ul OPraHiYHOTO BHHOIPAJapcTBa Ta HAro-
JIOCHUJIH, 1[0 PE3UCTEHTHICTh MOBUHHA OI[IHIOBATHUCS
pa3oM i3 sikicTio BuHOTpany i BuHa [3]. Teissedre
M0Ka3aB 3Ha4YHy PI3HOMAHITHICTh XIMIYHOTO CKJIaIy
BUHOTPAJly Ta BHH 13 PE3UCTEHTHUX COPTIB [4].

Omsiam ceneKuiiHuX mporpaM €BpoIy 3acBiquy-
I0Th, 110 cydacHuil po3Butok PIWI cipsimoBanuii Ha
[OETHAHHSI TOJIITeHHOT CTIHKOCTI, CTabLIBHOT BpO-
JKAMHOCTI Ta NPUHAHATHOI a00 BHUCOKOI SIKOCTI BHUHA
[5]. e npuHIMIIOBO BiIpi3HsIE Cy4acHY KOHIICTIIIIIO
PIWI Bim paHHBOTO BUKOPHUCTaHHS MDKBHIOBUX
riOpuIiB, KOJIM CTIHKICTh HEPIJIKO CYIPOBOKYBaA-
nacs HeOa)KaHUMH CEHCOPHUMH O3HAKaMH.

Hnst copry Solaris y TiBHIYHMX yMOBax BcCTa-
HOBJICHO 3[IaTHICTh HAKOMMYYBaTH 3HAYHY KUIBKICTb
LYKpiB 1 (OpMyBaTH BHUPAa3HUH apOMaTUYHUI MPO-
¢binb. BomHoyac moka3aHO BHCOKY YyTJIMBICTh CEH-
COPHOTO pPe3yybTary A0 nepeadepMeHTaIliiHUX OTle-
pauiii i pexxumy cynbditanii [7]. Lle miarepmxkye,
IO MMOTEHIIIaJ COPTY Peai3yeThes JIHIIE 33 TEXHOJIO-
rii, a7anToOBaHOI 10 KOHKPETHOTO CKJIaJy CHPOBHHH.

Jis Muscaris JOCIHIPKEHO MOJICKYJISIPHE ITijI-
IPYHTS XapaKTEepHOTO apOMaTHYHOTO  MPOdiIo
Ta BH3HAYCHO CIIOJNYKH, TOB’SI3aHI 3 BHUPAKCHUMH
(bpyxToBO-NivieBUMH BinTiHKamu [8]. OTke, OIiHKA
COPTY JIUIIIE 32 IyKPUCTICTIO Ta KUCIOTHICTIO € HEJI0-
CTaTHBOIO: OJTHAKOBI 0a30Bi TOKa3HUKH MOXYTh

8

BIJIIIOBIIaTH Pi3HUM apOMaTHYHUM i TEXHOJIOTTUHUM
CIICHAPISIM.

JocipkeHHst eHOTBHOTO CKIary rpuOOCTIMKIX
copriB, BupolieHux y Himeuuwuni Ta Iramii, Takox
JIEMOHCTPYIOTh 3HAYHY T€HOTHIIOBY JH(epeHItialio
[9]. ns mpakTHKW Iie BaXKJIUBO TOMY, IO OljIbIa
yacTKa MIKIpKKM a00 HACIHHS TMOTCHIIWHO 3MiHIOE
TUIOIy Ta 1HTEHCHBHICTh KOHTaKTy Cycia 3 JDKe-
penamu (EHOJNBHUX PEYOBHH, & OTKE — BUMOTH JIO
NoAPIOHEHHS, TIPECYBaHHS Ta Mallepallii.

KiimMatngai mOoChiKeHHS BUHOTPAIy HTOBOISATH
TICHUH 3B 30K TEMIIEPaTypHOTO PEXUMY, BOI03a-
Oe3neueHHst 1 TepyapHHX (DaKTOPIB 31 MIBHUIKICTIO
JTO3piBaHHA, KHUCIOTHICTIO Ta skicTio BuHa [10].
Tomy pe3ynbTaTtd, OTpUMaHI JJIsl OTHOTO PETiOHY, HE
MOBHHHI MEXaHIYHO TepeHOCHTHCS Ha iHmmH. Jlus
PIWI 1ne ocoOnuBO akTyaJbHO, OCKUIBKHA COPTOBI
nepeBaru MOXKYTh MPOSIBIISITUCS TTO-Pi3ZHOMY 3aJI€KHO
BiJI KJTIMaTy Ta CTPOKY 30MpaHHSI.

VYV mitepaTypi MOCTaTHHO IIMPOKO TPEIACTABIICHI
OKpeMi JIOCIHi/DKeHHST  (I3UKO-XIMIYHOTO ~ CKIIaJy,
apoMaTU4YHOro Mpo(diaro, (EHOIBHUX PEYOBHH Ta
arpoHOMIYHOI cTifikocTi. BomHodac MmeHme yBaru
MIPUJIICHO IHTeTpaii MOKa3HUKIB CTUTIIOCTI 3 MeXa-
HIYHOIO Oy/IOBOIO TPOHA B MEXKaxX OHOTO TEXHOJIO-
riuoro anroputMmy. Came Il HEBHpillIeHa YaCTHHA
Mpo0OIeMu BU3HAYAE CIIPSIMOBAHICTH MPECTABIECHOTO
JTOCITIKEHHSI.

o Bubipku BrimroueHo PIWI, inmi mepcrekTuBHI
CTIHKI TEHOTHITH Ta TOPIBHSUIBHI COpPTO3pa3ku Vitis
vinifera. Tomy B poOOTi TepMiH «TOCITKEH] COPTO3-
pa3km» 3aCTOCOBAHO /IO BCi€i BHOIPKH, a BUCHOBKHU
mono PIWI dopmymoroTees 3 ypaxyBaHHSAM IMOPiB-
HSUTBHOTO JTU3AHY JTOCIIIKCHHSI.

IlocTanoBka 3aBaaHHsi. MeTor0 JOCIiIKEHHS
Oyn0 3AICHUTH KOMIUIEKCHY TEXHOJIOTIYHY OIIHKY
12 copto3pa3kiB BHHOTpaay 3a (i3HKO-XiMIYHUMHU
Ta MEXaHIYHUMU TTOKa3HUKAMH, BU3HAYUTH OCHOBHI
JoKeperia X BapiaOelbHOCTI Ta OOTpyHTyBaTH mude-
peHITifioBaHI HAMPSMHU TEXHOJOTIYHOTO BUKOPHU-
CTaHHS.

i nocsarHeHHst MeTH nependayanocst cucteMa-
TH3YBaTH BUXITHI TOKa3HWKH; PO3PaxyBaTH IOTCH-
MIHHAA BMICT CIUPTY Ta IHAEKC 3piIOCTi; 3icTa-
BUTH CTPYKTYpPYy TPOHAa 3 TOKa3HHUKaMH CTHIJIOCTI;
BUKOHATH OITMCOBY, KOPEJSILiiHY Ta OaraToOBUMIpHY
CTaTUCTUYHY OIIHKY; BH3HAUUTH TEXHOJOTIYHO
KOHTpacTHI npodinmi Ta cdopmynioBaTH NpaKTHYHI
PEKOMEHTAITiT 1110/10 MMOJAJIBIIOT BaJIiIarii.

PoOoua rinores3a mossirajia B TOMY, IO IHTErpoO-
BaHE BUKOPHCTaHHS (PI3MKO-XIMIYHHMX 1 MEXaHIYHUX
napameTpiB JO3BOJISIE TOYHIIIE JAU(EPEHIIIOBATH
TEXHOJOTIYHHI TOTEHLial BUHOTPAJHOI CHPOBHHH,
HIX IHTEpIIpeTallis JIMIIE 33 [YKPUCTICTIO Ta TUTPO-
BaHOIO KUCJIOTHICTIO.

Bukiax ocHOBHOTO Marepiady AOC/iTKEeHHSs.
O0’ekTr Ta mpeaMeT aociimKeHHsA. OO0’€KTOM
JocimipkeHHst  Oymu 12 copTo3paskiB  BHHOIPAY:
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3ononens 12.09, 3omomens 20.10, Ilarpis, Comsipic
(cepenne 3Hauennst), Comsipic (Kutomup), Myckapic,
ﬁoxaHiTep, loepuans, [lesin, CoBiHboH Putoc,
Kepnep i I'enioc. [Tpeamerom mpociimpkenns Oymu (izu-
KO-XIMiUHI MOKa3HWKH BHHOTPAJHOIO Cyclia Ta Mexa-
HiYHI XapaKTEePUCTUKK TPOHA W SITOIH, 10 BU3HAYAIOTh
MOTEHLIHY TEXHOJIOTIUHY NPHIATHICTH CHPOBUHHU.
MeTtoau 10c/iIKeHb, 0012 JHAHHS Ta OpraHisa-
misl gocimkeHb. ExcriepuMeHTabHI JIOCIIHKEHHS
BUKOHYBaJIH Ha 0a3i 1abopatopii kadeapu TeXHOTOT 1l
BHHA Ta CEHCOPHOTo aHaiizy OJechbKoro HalioHalb-
HOTO TEXHOJIOT14HOTo yHiBepcuteTy. st Bcix mocii-
JDKEHHX COPTO3Pa3KiB 3aCTOCOBYBAJHM €IMHY CXEMY
MiATOTOBKHU Ta aHaji3y npoO. MacoBy KOHLIEHTpAIIiIO
LYKpiB Y BUHOTPAJHOMY CyCJIi BU3HAYaIIM pepakTo-
METPUYHUM METO/IOM 32 AOIIOMOTOI0 J1Jab0paTopHOro
pedpaktomerpa. BusHaueHHs BUKOHYBaJM Bimo-
BigHO 10 Metony OIV-MA-AS2-02 (Evaluation of
sugar by refractometry) [1]. TurpoBaHy KHUCIIOTHICTh
BH3HAYQJIM KUCIOTHO-OCHOBHUM THUTPYBaHHSIM DPO3-
yrHoM NaOH; pe3ynbsratu BUpaxaiun y I/am° y nepe-
paxyHKy Ha BUHHY KHCJIOTY. BUusHaueHHs1 IpoOBOIMITN
BimnoBiHO 10 OIV-MA-AS313-01 (Total acidity),
o nepeadadae TUTPYBaHHS CTaHIAPTHUM JIYKHUM
PO3UMHOM JI0 BCTAHOBJICHOT KiHIIEBOT TOuku [1].
AKTHBHY KHCJIOTHICTh (pH) Bu3Hauanm noreHmioMe-
TPUYHUM METOJOM 3a JONOMOTOI0 J1abopaTopHOro
pH-MeTpa, nonepenHbo BigKaaiOpoBaHOTO CTaHAAPT-
HUMH Oy(epHUMH PO3UMHAMU; BU3HAUYCHHS BUKOHY-
Baiu BianosiaHo 10 OIV-MA-AS313-15 (pH) [1].
CTpyKTypHO-MEXaHIYHUH  aHalli3  BUHOTpaIy
BKJIFOYaB BU3HAYCHHS MacH TIpOHA, KIIBKOCTI ST,
macu 100 srig i 100 HaciHKMH, a TAaKOXK MAaCOBHX Yac-
TOK TpeOeHiB, IIKIpKH, HACIHHA Ta M’iKoTi. Macy
BU3HAYQJIM TPaBIMETPUYHUM METOJOM i3 BUKOPHC-
TaHHSIM JIAOOPATOPHHUX EJISKTPOHHUX Bar, KUIbKICTh
ST — TpSAMUM TigpaxyHKoM. [liciast MexaHiqyHOro
pO3aiIeHHs TPOOH Ha CTPYKTYPHI CKIIaJIOBI X 4acTKy
PO3paxoByBaJIM Yy BiJICOTKAX BiJ 3arajbHOi MacH Bijl-
noBigHOT mpoOu. [TokasHUK CKJIajaHHS BU3HAYAIN
SIK BIJHOIICHHS MacH M’SIKOTI JI0 MacH IIKIPKH,

CTPYKTYpHHI TIOKa3HUK — SIK BIJHOLICHHS MAacH
M’SIKOTI JI0 MacHt TBEPJIOT0 CKeJieTa rpoHa. Yci (pi3uko-
XIMIYHI Ta CTPYKTYpPHO-MeXaHIuHi BU3HAYE€HHSI BUKO-
HYBaJH y TPHOX IMOBTOPHOCTSIX; JJISI TONAIBLIOTO
aHaJi3y BUKOPUCTOBYBAJIM CepelHi 3HAYCHHSI.

[MotenuilHwMiA 00’ €MHHUN BMICT €THIIOBOTO CIIUPTY
pO3paxoByBaM SIK BiJHONICHHS MAacOBOi KOHIICH-
Tpauii MykpiB a0 koedimienta 16,83; iHmekc 3pi-
JIOCTI — SK BIJHONICHHS MacOBOI KOHIICHTpAIIii
IYKPIB JI0 THTPOBAHOI KHUCIOTHOCTi. CTaTHCTHUHY
00pOoOKy pe3yNbTariB 3IIHCHIOBAIN 13 3aCTOCYBaH-
HaM Microsoft Excel Ta mporpamHoro cepenoBwuiia
Python. [nst mocmipkeHUX TOKAa3HUKIB PO3PAXOBY-
BaJIM CEPEIHI, MiHIMaJIbHI Ta MAKCUMAJIbHI 3HAYCHHSI.
JliHiiiHi B3a€MO3B’S3KH OIIHIOBAJIXA 3a KOCQIilli€H-
toM Kopessii [lipcona. [jis BUSIBICHHS OCHOBHHX
HanpsiMiB  BapiabeNbHOCTI 3aCTOCOBYBal M aHai3
rosioBHUX KoMmroHeHT (PCA) micist z-ctannmaprusa-
1ii BOCBbMH 3MIHHUX: MacOBOi KOHIIEHTPAIIi I[yKpIiB,
TUTPOBaHOI KUCJIOTHOCTI, pH, Macu rpoHa, KiIbKOCTi
sirif, macu 100 srij, MOKa3HUKA CKIIalaHHs Ta CTPYK-
TYPHOTO TIOKa3HUKA. 3 OISy HAa 0OMEKeHHH 00csT
BUOIPKHU pe3yJIbTaTu KopessiiiiHoro anamnizy ta PCA
IHTEPIPETYBAIH K PO3BiLyBalibHI 0e3 iH)EepeHTHOTO
MePEHECCHHS Ha TeHEepalIbHY CYKYITHICTb.

CraTHCTHYHA OLIHKA OJlePsKaHUX pPe3yJbTaTiB

CepenHs MacoBa KOHIIEHTpAIS IyKpiB y BUOIpII
cranoBmia 206,33 r/nm? 3a gianazony 160-250 r/om3.
CepenHs THUTpOBaHAa KHCIOTHICTh JIOPIBHIOBaJa
8,82 r/nm® 3a giamazony 6,8—11,6 r/am°, a cepenHe
pH — 2,92. OTxe, HaBiTh y MeXax OJHOTO HAaOOPY
copTo3pa3kiB c(HOPMOBAHO MIUPOKUN CIEKTP CITiB-
BiJTHOIIIEHb ITYKPUCTOCTI ¥ KHUCIOTHOCTI, SIKi TIOTpe-
OyIOTh PI3HUX TEXHOJOTIYHUX PIllICHb.

HaiiBumy — mykpucTicTh  BCTaHOBJIGHO IS
3ononens 12.09 — 250 r/nm3, Consipic (3akaprartsi) —
242 r/am® 1 Bomomens 20.10 — 235 v/am3. st nux
3pa3KiB PO3paxOBaHWN MOTCHIIIHHUN BMICT CIUPTY
craHoBuB BignoBigHo 14,85; 14,38 1 13,96% 00.
Haitnmwxkay mykpucticts MaB emoc — 160 r/nm?, o
BIZIITOBIIa€ TIOTEHITIHHOMY BMicTy ciupTy 9,51% 00.

Tabnung 1

Di3uK0-XiMiuHI MOKAZHUKHU JOCTi/IKEHNX COPTO3Pa3KiB Ta PO3PaxyHKOBI iHgeKcH

Copr Ilykpu, r/am? Knc:::lﬂ(;:::{:/nw pH ICII(:;;]:’H‘% }:;%" Inpexc 3pinocri
3omonens 12.09 250 8.80 3.15 14.85 28.41
3onoxens 20.10 235 9.00 2.95 13.96 26.11
[Marpis 196 6.80 2.73 11.65 28.82
Comnsipic (3akapmartsi) 242 9.00 3.11 14.38 26.89
Comnspic (XKuromup) 218 9.50 3.00 12.95 22.95
Myckapic 199 8.20 2.90 11.82 24.27
ﬁoxaHiTep 190 9.90 3.10 11.29 19.19
I'6epHann 195 7.90 2.80 11.59 24.68
JeBin 190 8.20 2.90 11.29 23.17
CogiHboH Putoc 186 11.60 2.70 11.05 16.03
Kepnep 215 9.00 2.86 12.77 23.89
Temioc 160 7.90 2.90 9.51 20.25
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HaiiBuiy tutpoBaHy KuCIOTHICTH MaB COBIHBOH
Putoc — 11,6 r/mM?, mam floxaHiTep - 99 r/nm3
i Comsipic (Kuromup) — 9,5 r/am?®. Takuit KucioT-
HUH 3arnac Moke OyTH TEXHOJIOT1YHO IIHHUM Y Teri
poKH abo Ui CTHIIIB, OPI€EHTOBAHMUX HAa BHPaKCHY
CBIXKICTh, OJIHaK NOTpedye OLiHKK pa3oM i3 pH, apo-
MaTHYHOIO 3PLIICTIO Ta CEHCOPHUM MPOdiIeM.

Innexc 3pinocri Oy HaiBumuMm mist [latpis Ta
3omomens 12.09, Tomi SK HUKYI 3HAYCHHS BCTAHOB-
neno s Moxawnitep i Coinbon Puroc. Lleii mokas-
HUK 3pYYHUH A7l TIOPIiBHSIHHS, NMPOTE€ HE 3aMiHIOE
OKpeMOi OLIIHKU KUCIOTHOTO cKkinany, pH Ta ¢penomnb-
Hoi cturiocTi. Came TOMY HOro BUKOPHUCTAHO JIMIIE
SIK CKJIQJIOBY IHTETPOBAHOTO POdIITIO.

Cepennst maca rpona cranoBuia 194,93 1, oqnak
niara3oH OyB 3HauHMM — Bix 119,44 r s CoBiHBOH
Puroc no 390,70 r mis 3onoaens 12.09. Po3mip
IpOHA caM 1o co01 He BU3HAYA€E AKICTh, alle Pa3oM i3
KUTBKICTIO Ta Maco¥o STij] Binoopaskae Mopdonoriuny
OpraHi3aiif0 CHPOBHHU 1 CIIBBIJHOLICHHS ILUIOMI
MOBEPXHI AT/ 10 1X 00’ €My.

HatiBunry macy 100 srig maB JleBin — 225,64 T,
nmani 3omoaenb 20.10 — 218,21 11 3omoaens 12.09 —
183,88 1. HaiiHmkul 3HaYeHHS BCTAHOBJIEHO IS

loepnans — 70,93 r Ta ﬁoxaHiTep - 7923 r
JpiOHirra siroja 3a 1HIIUX OJHAKOBUX YMOB O3Ha4ae
BiZTHOCHO OLIBIIY TUIOULY IIKIPKH Ha OJUHHUITIO MacCH,
[0 MOXKE ITOCHJIFOBATH 3HAYCHHS PEKUMY KOHTAKTY
cycia 3 TBepIUMU TKaHHHAMHU.

[loka3uuk ckiagaHHs OyB MaKCUMaJbHUM JIJIS
Coginbon Putoc — 5,45 1 Kepnep — 4,32, 110 BiInoBi-
JIa€ BUCOKOMY CITIBBIJTHOIIICHHIO M’SIKOTI JIO IIKIPKH.
CTpyKTYypHUIl TOKa3HHK OyB MaKCHMAaJIbHUM IS
3onoaens 12.09 — 6,22, Bucokum nist Kepuep — 4,67,
3omoaens 20.10 — 4,27 1 Jlein — 4,11. Haitamkue
3HAYeHHs BCTaHOBJICHO 11 ['i0epHans — 1,90.

YacTtka M’sikoTi KonmBazacs Bix 53,09 no 67,73%,
mkipku — Bijg 12,43 no 29,30%, nacinus — Bin 9,58 10
20,1%, rpebeniB — Bix 3,05 10 6,65%. Takuii po3ku
MIATBEPKYE, 110 MEXaHIUHUHN CKIIaJ] HE € JAPYropsiji-
HOIO XapaKTEepUCTHKOI, a (opMye OKpeMuil BHMip
TEXHOJIOTIYHOT IPUIATHOCTI.

HaiiBumny wactky M’sikoti MaB CoBiHBOH Putoc —
67,73%, nani Kepuep — 63,45% 1 JleBin — 61,33%.
HaiiBumny yacTky mikipku BctaHoBieHo st [larpist —
29,30%, Comnsipic (OKutomup) —27,77% 1 I'ibeprans —
27,75%. Otxe, nepia rpyna MOTSHIINHO XapaKTe-
PHU3Y€ETHCS OLIBIIO YaCTKOK COKOBOI (pa3u, TOI SIK

Tabmur 2
MexaHiuni noka3HuKU 0y10BM IPOHA TA SITOAH
Copt Maca rpona, r | frig, mt. | Maca 100 sarig, r Ma.c a 100 Hoxazmmi | Crpysrypumii
HACIHMH, I' CKJIaJaHHA NMOKAa3HUK

3omonens 12.09 390.70 206 183.88 20.75 2.34 6.22
3omonens 20.10 189.50 84 218.21 22.20 2.98 4.27
Marpis 258.60 168 147.80 36.43 1.87 3.58
Comstpic (3akapnartsi) 225.60 185 114.70 30.23 2.45 3.50
Comsipic (XKuromup) 202.96 160 122.02 19.06 2.12 3.37
Myckapic 199.30 199 94.52 32.93 2.32 3.14
ﬁOXﬁHiTep 164.20 195 79.23 26.52 2.58 2.95
['iGepHann 122.94 164 70.93 20.90 1.91 1.90
JleBin 191.96 81 225.64 36.97 3.16 4.11
CoBinsoH Putoc 119.44 105 106.19 12.02 5.45 3.97
Kepnep 149.80 156 92.37 34.26 4.32 4.67
I'enioc 124.14 85 139.73 36.44 2.98 2.89

Tabmumsa 3

Crpykrypa rpona, % Bix macu

Copt I'peGeni, % kipka, % Hacinns, % M’sikoThb, %
3ononens 12.09 3.05 25.31 12.43 59.22
3onozens 20.10 3.27 19.25 20.15 57.33
[arpis 3.98 29.30 11.83 54.88
Comnspic (3axapmartsi) 5.94 23.07 14.47 56.52
Comstpic (XKutomup) 3.80 27.77 9.58 58.85
Myckapic 5.62 23.70 15.70 54.98
Woxanitep 591 22.26 14.37 57.46
l'i6epnann 5.38 27.75 13.77 53.09
JleBin 4.79 19.43 14.45 61.33
CoginboH Putoc 6.65 12.43 13.19 67.73
Kepuep 3.81 14.67 18.07 63.45
Teioc 4.33 19.15 19.37 57.15
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Jpyra motpelye peTeNbHIMIOro KOHTPOJIIO Toxpio-
HEHHS, Malepallii Ta mpecyBaHHs.

AHauti3 onep:kaHux pesyabrari. Kopensuiitnuit
aHaJIi3 BUSBHB JIOJATHUH 3B’sI30K MIXK MacoOl0 rpoHa
Ta IyKPUCTiCTIO Ha piBHI I = 0.67. Y Mexax HasB-
Horo Habopy OinbLII TpOHA YaCTillle MOEAHYBAIUCS
3 BUIIOI MAacoBOIO KOHIEHTpaui€ro mykpiB. [Ipote
Yyepe3 HEBEJIMKY KiNbKICTh arperoBaHUX CHocTepe-
KEHb LEH pe3ynbTaT He PO3MISIAEThCS SIK MPUYHH-
HUI a00 yHiBepcalbHUH; BIH BU3HAUa€ HANPsM LIS
MepeBipKyu Ha OaraTopivHOMY Marepiali.

3a pesynpraramu PCA mepima rojoBHa KOMIIO-
Henta nosicatoBana 40.3%, npyra — 25.7% aucnep-
cii, pazom — 66.0%. OTxe, ABOBUMIpHA MPOEKIIis

100

30epirae ONMM3BKO JBOX TPETHH BapiadeIbHOCTI
BUXIJTHOTO BOCBMHIIApaMETPUYHOTrO mpocTopy. Lle
JIOCTaTHLO JUIsSl PO3BIAYBaJIbHOI Bi3yaslizailii, ajie He
JUTSL OCTATOYHOT Kiacudikamii copris.

PosramryBanHst cOpTo3pasKiB y MpOCTOPi TOJOBHHX
KOMITOHEHT TIiITBEPIIIIO, 10 1X JrdepeHInaltis Gpopmy-
€ThCSI OJTHOYACHO MMOKA3HUKAMH CTUITIOCTI Ta MOP(OJIOTTi.
3ononeHb 12.09 BiOKpeMITFOBABCS TIOEHAHHIM BUCOKOT
IYKPHCTOCTI, BEJIMKOT MaCH TPOHa 1 BHCOKOTO CTPYKTYp-
Horo nokasauka. CoBiHbOH PHTOC, HaBMaKu, Xapakrepu-
3yBaBCsl BUCOKOIO KHCJIOTHICTIO, BHCOKMM TOKAQ3HUKOM
CKJIaJIaHHsI Ta HaOUTBILIOI0 YaCTKOIO M SIKOTI.

TexHosoriuyHa inTepnperanisi coproBux npodi-
aiB. 3omnonens 12.09. [oeananus 250 r/am® nykpis,

80 1

60 7

% Big Mmacw rpoHa

) |-
O | Fpeberi | E5A Wkipke i Haciwa | [ M'sxoTh

Puc. 1. CTpykTypa rpoHa AocIia:KeHHX copTo3pa3kiB, % Big Macu rpona

OCoEiHM:H Putoc (@pymylunxa)
2 ) Jononers 20.10
o .
oﬂeuin
1 A oKepHep o&ononenb 12,09
ES
™~
[Ta]
S o
G ol'eniu(
& oconap:c ()Kurunupémmpi( (cepensie)
o
_1 -
Oﬂo amgﬁa.wln
()Mycaap-c
-2 1
ribepuans
T T T T T T T
-3 -2 -1 0 1 2 3 4
PC1 (40.3 %)

Puc. 2. Po3noain copro3pa3kiB y mpocTopi 1BOX roJ1I0BHUX KOMIIOHEHT
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kuciotHocti 8,8 r/am® ta pH 3,15 dopmye naii-
OLTBII KOHICHTPOBAaHMK 32 I[YKPHCTICTIO MpOoQiib
y BuOipui. Po3paxoBanuii moTeHIIMHUI CIUPT CTaHO-
Buth 14,85% 006. Bognouac vactka mikipku 25,31%
€ BITHOCHO BHCOKOIO, TOMY MpH Iepepodui 0inoi
CHUPOBHHH JIOIJILHO YHUKATH HaJIMIpHOTO MeXaHiy-
HOTO pyHHYBaHHS TKaHWH 1 TPUBAJIOT0 HEKOHTPOJIBHO-
BaHOTO KOHTAKTYy cyciia 31 WIKIPKOIO.

3ononenn 20.10. Ilykpucricte 235 r/am® noen-
HyeTbCss 3 kucnotHictio 9,0 r/mv® Ta pH 2,95.
[opiBusiHo 3 Bapiantom 12.09 wmeit 3pa3zok Mae
MEHIIly Macy IpoHa, ajie Oibiry mMacy 100 srif i Haii-
BuIly B Habopi yacTky HaciHus 20,15%. Taka cTpyk-
Typa MiJCHJIIOE 3HAYEHHsI JIeIKaTHOTO MpecyBaHHS,
OCKIJIbKM 1HTEHCHBHE pYyHHYBaHHS HACIHHS MOXe
301bIIIyBaTH HeOaXKaHy SKCTPAKIIIIO.

[arpis. Jns [arpis BcranoBieHo 196 r/am? mykpis
1 HallHWKYy TUTPOBAaHY KHCJIOTHICTH y BHOIpIi —
6,8 r/nm®. BomHoyac 4acTka WIKIPKH € MaKCUMallb-
Hoto — 29,30%. lle moegHaHHS AEMOHCTPYE, YOMY
OJIHOTO MOKa3HUKA KUCIOTHOCTI HEJOCTATHLO: CUPO-
BHHA 3 M’SIKIIIUM KUCJIOTHHM TPOQiieM MOXE OJIHO-
YacHO MaTH 3HAYHY YaCTKy TBEPJMX TKAaHWH i BHMa-
raTi KOHTPOJILOBAHOTO PEKUMY TPECYBAHHS.

Cousipic. Cepenniii npodine Solaris xapakrepusy-
BaBcs 242 1/nm® 1ykpiB 1 9,0 r/aM® KHCIOTHOCTI, TOJI
siK 3pa3ok i3 YKuromupa maB 218 r/am® i 9,5 1/nm?
BimoBiiHO. KoOHTpacT JBOX BapiaHTIB UIIOCTPYE
3HauUEHHS YMOB BUPOIIYBaHHS JUIs pealti3alii copTro-
BOTO TIOTeHIIay. Mi>KHApOIHI oCIipKeHHs Solaris
TaKOXK TOKa3ylOTh BHCOKY 3aJIe)KHICTh CEHCOPHOTO
pe3yNbTaTy Bij TEXHOJIOTIT mepepoOku [7].

Myckapic. Myckapic MaB 199 r1/aM® wmykpis,
8,2 r/mm® kucotHocTi Ta 54,98% M’ skoTi. 3a 6a3oBUMM
napamerpamy npoQisib € TOMipHUM, OJTHAK MI>KHAPO/IHI
JIaHl CBIMYaTh MO crietu(iuHui apOMaTHYHUN TTOTEH-
miasn copty [8]. OCKUIbKH JIETKI CHONYKH B Iii poOOTI
HE BU3HAUYAJIHCS, QPOMAaTUYHUI HAIPSIM PO3IIISIAETHCS
SIK TIM0TE3a JIIsl TIOJIAJIBINOI MIKpOBiHi(iKallii, a HE K
BIIACHUM €KCIIEPUMEHTAIIbHUI BUCHOBOK.

ﬁoxaHiTep. ﬁoxaHiTep MOEJIHYBAB  BIJJHOCHO
HEBUCOKY LYKpUCTicTh 190 r/aM® 3 BHCOKOIO KHC-
notHicTio 9,9 r/am®. Takwit npodins mMoxe OyTH
KOPUCHHUM JUISl CBDKHX CTHJIIB 200 SK KOMITOHEHT
KyMa)XyBaHHS B YMOBaX, KOJH iHIII COPTH IIBUIKO
BTpayaroTh KHUCIOTHICTh. HeBenmka maca 100 srix
JIOJIATKOBO  MMIJIKPECIIIOE  HEOOXIHICTh  KOHTPOJIIO
KOHTaKTy cycJia 31 HIKipKOIO.

I'oepHab. I'oepuans XapaKTepu3yBaBCsl
195 r/am® 1ykpiB, KHCIOTHICTIO 7,9 T/nM°, HaliMeH-
mroro Macoro 100 srig— 70,93 rTa omHuM 13 HAMBUAIINX
3HaueHb YacTKW IIKipku — 27,75%. CrpykrypHUii
nokasHuk 1,90 OyB HaHMUKYUM y BUOIpII, 110 BKa-
3y€ Ha BiJTHOCHO OUIBIINH BHECOK TBEPJOTO CKeJleTa
i MoTpedy B M’SIKOMY PEXHMI TIEpepOOKH.

Jegin. Jlesin maB 190 r/nm® nykpis, 8,2 r/am* kuc-
JIOTHOCTI, HalOibITy Macy 100 srin—225,64T1BUCOKY
gacTky M’ sikoTi—61,33%. CrpykrypHuiinokasank4, 11
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CBIIYUTH TPO CHPUSTIMBE CITIBBIJHOIICHHS COKO-
BO1 Ta TBepaoi ¢a3. s npakTuku 1e pooUTh COpPT
[IKaBUM JJIsl TEXHOJIOT1H, OPIEHTOBAHUX HAa BUCOKUI
BUXIJ[ cyclia 32 00MEKEHOT eKCTPaKIIii.

CoginboH Puroc. Lleit 3pa3ok MaB HalBHIIYy KHC-
sotHicTh — 11,6 1/nm3, HaviHmxkue pH — 2,70, Haii-
BUIIMHA TMOKA3HUK CKIagaHHs — 5,45 1 HaHOUIbIINY
qacTKy M’sikoTi — 67,73%. Takuit mpodinb noeanye
BHPaKEHUH KHUCIOTHHUH pe3epB i3 MOTEHLIHHO BUCO-
KOIO COKOBIJjIauero. Y TeIUIMX yMOBax I1e MOXe OyTH
BKJIMBOIO aJaNTAIIIHOIO TIEPEeBaroo, sika moTpedye
MEPEBIPKU y BHHI.

Kepnep. Kepnuep mas 215 r/nm® niykpis, 9,0 r/am?
KHCIOTHOCTI, 63,45% M’SKOTI Ta CTPYKTypHHH
mokasHuk 4,67. Y po0OoTi HOro JOUMITEHO BHKO-
PHUCTOBYBaTH SIK IMOPIBHSUILHUI COPTO3pa30K, a He
aBTOMATHYHO BiMHOCUTH A0 cydacHux PIWI. Taxwuit
pedepeHT 103BOJISIE OLIHIOBATH, HACKIIBKH MOP(O-
JIOTiYHI TepeBard AOCTKYBaHUX CTIMKHX (opm
BIJIPI3HSIFOTHCS BiJ] TEXHOJOTIYHO TPUAATHOTO Vitis
vinifera-mpodisro.

I'emioc. I'emioc MaB HaWHWXYY ITyKPHUCTICTh —
160 r/am® mpu kuciaotHocti 7,9 r/mm® 1 pH 2,90.
Po3paxoBanmii MOTEHLIWHWI  CIIUPT  CTAaHOBUB
9,51% 06. Tomy HOTO TEXHOJIOT19HA OI[IHKA 0COOIUBO
3aJIeKHUTh BiJl LITHOBOTO CTHIIO, CTPOKY 30MpaHHS
i (axTnyHOi (eHONMBHOT Ta apoMaTHYHOI 3PiIOCTI.
Mopdomnoriuao 3pa3ok xapakrepusyBaBcs 57,15%
M’ skoTi Ta 19,15% mkipku.

HaykoBa HOBH3HA 0/Iep:KaHUX AaBTOPOM pe3yJib-
TaTiB. HaykoBa HOBH3HA TOJISITA€ Y KOMILICKCHOMY
3iCTaBlIeHH] MOKa3HUKIB (DI3MKO-XIMIYHOI CTHIJIOCTI
3 MEXaHIYHOI0 CTPYKTYPOIO IPOHA Ta STOJH JUIS TeX-
HOJIOT1UHOT mudepeHItiallii ToCIiKEHUX COpTo3pas-
KiB BUHOTpAy.

BucHoBKkHM i3 3a3HaYeHUX MpoodJeM i mepcmek-
THBH MOJATBIINX JOCTIZKEHb

1. Cucremaruzaitisi (i3UKO-XIMIYHUX 1 CTPYKTYp-
HO-MEXaHIYHUX ITOKAa3HHUKIB BUSBHWJIA ICTOTHY Bapi-
a0eNbHICTh 12 AOCHiHKEHNX COpPTO3pa3KiB: MacoBa
KOHIEHTpaliss MyKpiB crtanoBuiaa 160-250 r/om?,
TUTpPOBaHa KUCIOTHICTH — 6,8—11,6 r/nMm°, yacTka
M’sikoTi — 53,09—67,73%, mkipku — 12,43-29,30%.

2. Po3paxyHKOBI TMOKa3HUKH MiATBEPAWIN KOH-
TPACTHICTh TEXHOJOTIYHHX MNPOQiNiB: HAHBHUILY
IMYKPUCTICTh 1 CTPYKTYPHHH TIOKa3HHUK BCTaHOB-
neHo st 3omonenb 12.09 (250 r/am® 1 6,22), Tomi
sk CoBiHbOH PuTOC XapaxTepu3yBaBcs HaHBHUILOIO
TUTPOBAHOK KUCIOTHICTIO (11,6 T/1M?), MOKa3HUKOM
ckiaianns (5,45) ta yactkoro M’ sikoTi (67,73%).

3. 3icTaBieHHS CTPYKTYypH T'POHA 3 TOKA3HUKAMHU
CTHIVIOCTI TIOKa3ajo0, 110 COPTO3pa3Ku 3 OMU3BbKUMHU
3HAQUEHHSMHU IYKPUCTOCTI W KHCIOTHOCTI MOXYTb
ICTOTHO BIJIPI3HSITUCS 32 CITIBBIJHOIICHHSM M’SIKOTI,
HIKIPKY Ta HACIHHS; TOMY MEXaH14H1 XapaKTePUCTHKH
JOLTBHO BPAaXOBYBaTH I1iJ] 4ac BUOOPY PEKUMIB APO-
OJIeHHS1, IPECYBaHHS Ta KOHTAKTY CyCla 3 TBEPIUMHU
YaCTUHAMHU SITOJIH.
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4. Kopensuiiinuii ananiz i PCA miarBepaunu 5. Honanpma mepeBipka BCTAaHOBIEHUX 3aKO-
0araro()akTOpHICTh TEXHOJOTiYHOI AudepeHIianii: HOMIpHOCTEH Mae BKIO4aTH OararopiuHi Oioio-
y MeKax HasgBHOI BMOIPKM KOpEJSIisi MK Macol TidHI MOBTOPHOCTI, KOHTPOJBbOBAaHI MiKpOBiHi(]i-
IpOHa 1 LlyKpHUCTicTIO cTanoBuaa r = 0,67, amepuri ABl  Kalii Ta BH3HAueHHs (EHONBbHUX, APOMATHUYHHUX
TOJIOBHI KOMIIOHEHTH MOsicHIOBaNM 66,0% cyMapHOi 1 CEHCOPHUX IOKa3HHKIB, IO JacTh 3MOTY OLli-
BapiabenbHOCTI. Uepes oOcsr BUOIPKHU 1l pe3ylbTaTH  HHUTH BIATBOPIOBAHICTH BUSBIECHUX TEXHOJOTTUHHUX
CJIIJT PO3IVISIIATH SIK PO3BIAYyBajIbHI. BIIMIHHOCTEM.
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Yu. Boboshko, PhD student (Odesa National University of Technology). Technological potential of PIWI
and comparative grape genotypes based on a comprehensive assessment of physicochemical and structural-
mechanical characteristics

Abstract. Purpose. To determine the technological potential of the studied grape genotypes through an integrated
assessment of physicochemical maturity indices and structural-mechanical characteristics of clusters and berries,
and to identify parameters suitable for differentiating primary processing approaches. Methods. Twelve grape
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genotypes were analysed. Sugar concentration was determined refractometrically, titratable acidity by NaOH
titration, and pH potentiometrically; all determinations were performed in triplicate. The study also evaluated
cluster mass, berry number, mass of 100 berries and 100 seeds, proportions of stems, skins, seeds and pulp, pulp-
to-skin ratio, and structural index. Potential alcohol and a sugar-to-acidity maturity index were additionally
calculated. Descriptive statistics, Pearson correlation analysis and principal component analysis after
z-standardisation were used to summarise the data; owing to the sample size, the multivariate analysis was
interpreted as exploratory. Results. Sugar concentration ranged from 160 to 250 g/dm’, titratable acidity from 6.8 to
11.6 g/dm?, pulp proportion from 53.09 to 67.73%, and skin proportion from 12.43 to 29.30%. Zoloden 12.09 showed
the highest sugar concentration and structural index, 250 g/dm? and 6.22, respectively. Sauvignon Rytos showed
the highest titratable acidity, pulp-to-skin ratio and pulp proportion: 11.6 g/dm?®, 5.45 and 67.73%, respectively.
Within the available dataset, the correlation between cluster mass and sugar concentration was v = (.67, while the
first two principal components explained 66.0% of total variability. The scientific novelty consists in the integrated
comparison of physicochemical maturity indices with cluster mechanical structure for technological differentiation
of the studied grape genotypes. Conclusions. Combining physicochemical and structural-mechanical characteristics
provides a more comprehensive assessment of grape technological potential than using individual maturity indices
alone. The observed differences in the balance between juice and solid fractions support a differentiated choice of
crushing, pressing and juice-to-solids contact regimes. The results provide a basis for subsequent validation of the
proposed approach in multi-year studies and controlled microvinifications.

Keywords: PIWI, grapes, technological potential, physicochemical parameters, structural-mechanical
characteristics, mechanical composition, technological assessment.
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Anomauis. B oaniti cmammi 6ynu pozensinymi sioou scypasiunu (Vaccinium oxycoccos L.) ax yinna sieiona cu-
POBUHA, KA XAPAKMEPUSYEMBCI BUCOKUM EMICIIOM OIOT0SIUHO AKMUBSHUX PEYOBUH, OPLAHIYHUX KUCTOM, BIMAMIHIE
ma aHMUOKCUOaHmMi6. 3a60AKU GUPANICEHUM CMAKOBUM BIACMUBOCAM | (DYHKYIOHANbHIL YIHHOCMI 60HA WUPOKO
BUKOPUCTIOBYEMBCS Y BUPOOHUYMBT XAPUO8UX NPOoOyKkmig. Boonouac 0OHUM i3 8axdCIUBUX Kpumepiie OYiHIOBAHHSA
AKoCMI NPOOYKYIL € ii CeHCOPHT Xapakmepucmuku, wo 0e3nocepeonbo 8NIUEA0My HA CHOMCUSYI nepesazit ma KOH-
KYPEHMOCNPOMOICHICb.

Mema 0ocnioxceHHsa noseana y npoeederti NOPIBHANbHOL CEHCOPHOT OYIHKU CYULEHUX A2I0 HCYPABTUHU PI3SHUX
BUPOOHUKIG 13 BUKOPUCTNAHHAM 0ECKPUNMOPHO-NPODINbHO20 aHANi3y 01 6CMAHOBIEHHS 0coOnUsocmell opmysan-
Hs ix ¢hretisopy ma eusHauenHs 3paska 3 HAUOIIbUL 2APMOHIUHUMU OP2AHOLENMUYHUMU BLACTIUBOCTSIMUL.

O6'exmom docaiodncents 6y mpu 3pasKu CyueHux 1210 JHcypasiunu pizHux supoonuxie. Cencopue oyiH8aH-
HSL NPOBOOUNU Memodom npoginto ¢gaetigopy 3eiono 3 JJCTY ISO 6564:2005 3a yuacmwo Oezycmayiiinoi Komicii,
WO CKNA0anacs 3 Homupvox Keanigikoeanux excnepmis. Inmencusnicms 08anaoysamu 0ecKpunmopie 308HiUHb020
8ULTISIOY, APOMAMY, CMAKY Ma KOHCUCMEHYIT 8U3HAYAIU 30 N'SIMUOANBHOIO WKANO0IO 3 NOOANbUIUM CIMAMUCTIUYHUM
ONpayroBaAHHAM Pe3yibmamie.

Bemanoeneno, wo 6ci 0ocniodicyeani 3pasku 6ionogioanu HOpMamueHUM UMOSAM 34 OP2AHONENMUYHUMU 1O~
KasHukamu. Haikpawi noxasHuky npooemMoHCcmpysas 3pa3ox 3, AKULl Xapakxmepuzyeascs MAKCUMALbHOW Gi0Nno-
BIOHICMIO eMANIORY 3a YINICHICMIO, 0OHOPIOHICINIO, HACUYEHICIIO, SACIOHUM APOMAIMOM i KUCTY8AMUM CMAKOM, U0
CBI0UUMB NPO 1020 BUCOKI CRONCUBYT 8IACMUBOCIT MA NEPCNEKIMUBHICTG GUKOPUCTAHNS AK CUPOBUHU OISl 8UPOD-

HUYmMea QyHKYIOHANbHUX XAPUOBUX NPOOYKMIE.

Knrouosi cnosa: Vaccinium oxycoccos L., cywieni s1200u, ceHcopHuil ananis, npogine ¢hneiisopy, oeckpunmop-
HUL QHAE3, OP2AHOIENMUYHA OYIHKA, YHKYIOHANbHI Xapyuo8i npoOyKmi.

IHocTanoBka mpo0sieMu B 3araTbHOMY BHIVISIITI.
Bukopucranas HeTpaaAULiHOT pOCIMHHOI CHPOBHHH,
SIK )KypaBJIMHA Ta BHECEHHSI IX B pELICNITYPY, JO3BOJISIE
30araTuTH pauioH OiOJOTiYHO AKTUBHHMHU PEYOBU-
HaMH, OTPUMATH BUCOKOSIKICHI BUPOOU 3 XOPOILUMH
OPTaHOJCNTHYHUMHU NOKAa3HUKaMHM, a TaKOX PO3ILIH-
PUTH acOPTUMEHT BXke icHyroumnx crpas [1, 2]. Sromu
KYpPaBJIMHHU, MalIOTh HEBUCOKY BapTiCTh, MOIIUPEHHS
B PErioHi, PsICHE IUIOJIOHONICHHS, a, OTXE, TOTOBI
CTPaBH BHUXOISATH OUIBII JENICBUMU B TOPIBHSHHI
3 aHAJIOTIYHUMH TpaguLidiHUMU cTpaBamu. CTpaBu
MOXYTh PEKOMEHIYBaTHCSi B T'POMaICbKOMY Xap-
YyBaHHI SIK JIKyBaJIbHO-PO(DiTaKTH4HI, 30aradeHi
BiTaMiHaMH, MEKTUHAMHU 1 MiHEpaJIbHUMH PEYOBU-
Hamu [3].

Haii0inpme 3acTocyBaHHS >KypaBiWHA 3HaMIIA
y BUPOOHMLITBI NAIITETiB, MOPO3UBA, CUPOIIIB, KHCE-
JIiB, JKEMIB, COKiB, MOPCIB, BUH 1 B JIIKEPO-TOPLITYaHOT

MPOMHUCIIOBOCTI, @ TaKOXX KOHAUTEPCHKOTO BHUPOOY
JUTSL IPUTOTYBAHHSI COYCIiB 1 COMOAKUX cTpas [4].

BignoBigHo m0 cydacHoi kiacugikalii >kypas-
JMHA BigHEceHAa A0  ciMmeilicTBa  OpyCHHYHHX
(Vacciniaceae S.F. Gray), BUIIJICHOTO 3 CIMEWCTBa
BepecoBuX (Ericaceae), pony xxypasnuna (Oxycoccus
Hill.), Buninenoro 3 pomxy wopuuni (Vaccinium). Ii
NPEACTABISIOTh YOTHPH BHIHM: JKypaBIMHA BeEIU-
xormigHa (O. macrocarpus), 49OTHPHOXIETIOCTKOBA
(O. quadripetalus Gilib.), abo 6onotHa (O. palustris),
npiouomniana (O. microcarpus Turz. Ex Rupr.)
iriranrceka (O. gigas Hagerup). Bci Bonu npeacras-
JSIOTH COOOI0 BIYHO3ENICHI YarapHUKU 3 JIOBTUMH
OPSIMOCTOSTYMMH 200 MPUMIAHATAMH  KOPOTKUMH
nmaroHamu [5].

Pin sxypaBnuHa noxoauts 3 [1iBHIYHOT AMEpUKH.
3pa3ku  KypaBiaMHH OOJIOTHOI, a00 YOTHUPHOX-
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TMEJIIOCTKOBOI, OyJIN 3HAi/IeH] B MIBICHHUX palioHaX
Awnrmii.

Bararo BuiiB OpyCHHUYHHX € BUXIJISIMUA Bi4HO3e-
JICHUX TEOPETHYHHMX JiciB. OfHAK HAsSBHICTD B CyJac-
Hill ¢uopi @DiMINMiHCBKUX OCTPOBIB UYUCICHHUX
OJM3LKOCIIOPIIHEHUX BIYHO3CJICHUX Vaccinium nae
migcTaBy Uil YKJIaJICHHs, IO XapakTepHi OOJOTHI
1 TYH/IPOBI LIEHO3M [TOYAJIH CKJIQIaTHCS e B KPS Is-
HOMY TIepiOfi.

XKypasnuna 6onotaa (Oxycoccus palustris Pers.)
Bignocutbes no cimeiicta Ericaceae Juss [6]. e —
HEBEJIMKUI BEreTaTHBHO-PYXJIMBUN YarapHHK 3 Bid-
HO3EJICHUMHU IIKiPIHUMH JTHCTSIMH.

KBiTKM poXeBO-4epBOHi, B TPOHONOAIOHHUX CYII-
BITTAX MO ABi-uoTHMpH KBiTKM. [Lmig — sroga Tem-
HO-4epBOHA, KyiIsicToi abo emincoinHoi dopmu
miameTpoM 10 12 MM, COKOBUTA, KHUCJIA MICTHTh
B cepeanbomMy 30 Mr/% ackopOiHOBOI KUCJIOTH, SIKi
MOXYTb 30epiraTucs B CBKOMY BUDNISIIII JI0 JCKiTb-
KoX MicsiiB. JKypaBnuHa 3ycTpidaeTbes B €BPOTECH-
CbKill 4YacTHMHM YKpaiHu, cepelnHiil 1 aTmaHTH4HIH
€Bpomi, B TipchbKHX oOnacTsx miBHIYHOTO Kwurtaro
i Snowii, [liBHiuHIN AMepuri [S].

KypaBnmuHa € omHMM 3 HaWOUIBII MEPCIIEKTHBHUX
BUJIIB ATiJ, TaK K il MOXKHA TIPOMHCIIOBO 3arOTOBIIFO-
BaTH 1 peasti3oByBaTH MPOTATOM TPUBAJIOTO Niepiony [4].

XKypaBnuHa € TNEPCHEKTHBHOK  POCIHMHHOO
CHPOBHHOIO JUIsSi BUPOOHUIITBA Xap4OBUX MPOIYKTiB
(YHKI[IOHATBHOTO MPU3HAYCHHS 3aBISIKH BUCOKOMY
BMiCTy 010JIOTIYHO aKTHBHUX PEYOBHH, BITaMiHiB,

praﬂquHx KHCJIOT, TIEKTUHOBUX PEUOBHH i MiHEpa-

niB. Ii BuKOpHCTaHHS cripusie TMOKPAILIEHHIO OPraHo-
JIENITUYHUX BJIACTUBOCTEH MPOMAYKIi, IMiIBUIIECHHIO
XapyoBoi Ta OI0NOTiYHOI HIHHOCTI, a TaKoX pO3-
mupeHHio acoptuMenty [7]. llupoke mommpenHs,
JOCTYIHICTh, MOXJIMBICTH TPUBAJIOTO 30epiraHHs
Ta PI3HOMAHITHICTh HAIPSIMIB NEpepOOKU pPOOISATH
KYpaBJIMHY EKOHOMIYHO JIOLIJILHOIO Ta TMepCreK-
TUBHOIO CHPOBHMHOIO JUISI XapuoBOi MPOMHUCIIOBOCTI
i 3aKJ1aJIiB pECTOPAHHOTO TOCITIOIAPCTBA.

AHajii3 ocTaHHiIX JocCJigxKeHb i myOJikamiii.
CyuacHi HayKOBI JOCJIIDKEHHSI CB1T4aTh PO 3HAYHUH
THTEpeC J10 JKypaBIUHH SK JpKepelia IPUPOJHHUX 0io-
JIOT1YHO aKTHBHUX CIHOJNYK 1 (DYHKI[IOHAJILHOTO Xap-
4yoBoro iHrpenieHra. OCHOBHa yBara TPUALTSETHCS
BUBYCHHIO il XIMIYHOTO CKJaxy, aHTHOKCHUIAHTHOI
aKTHBHOCTi, aHTHOAKTepiaIbHUX  BIACTUBOCTEH,
a TaKOXK MOXKJIMBOCTECH BHKOPHCTAHHS Yy BUPOOHU-
UTBI QyHKIIOHATBHUX XapuOBUX MPOIYKTIB.

OCHOBHHMH CHEPIreTUYHUMH PEUOBUHAMH SITiJT
XKypaBiuHU € ByreBoau (32,6%). Ilopsa 3 Bymie-
BOJAMHM CHEPreTHYHY MLIHHICTD STiJ BH3HAYAIOThH
1 opraniuHi KUCJIOTH, Ha 1X yacTKy mpumnazaae 23,0%.
Haii0inpm mpeacTaBleHUMH € HEJNeTKI KHCIOTH:
JUMOHHA, s0JlyyHa, InaBieBa, OypmrtuHoBa. Jleski
OpraHiuHi KHCJIOTH HaBiThb B HEBEJIMKUX KOHILICH-
TpalisiX HaJalTh SrofaM CIHEIU(IYHI BIACTUBO-
cti. Hampuknan, OeH3oifHa KHCIOTa B JKypaBiUHI,

16

BOJIOIIOYH 6aKTepI/IHI/II[HI/IMI/I BJIACTUBOCTSIMH, TIepe-
HIKOJKAE TICYBaHHIO 1 36p0a>1<yBaHH}0 Taxosx xypa-
JIMHA MICTHTh OKCOTIIyTapoBY, XiHHY 1 TPUTEPIIEHOBI
KHCJIOTH — YPCYJIOBa, ojieaHosoBa [8].

Kpim HeneTKux B MI010BO-STiAHIA CHPOBUHI Mic-
TATHCS JIETIOY1 OpraHiuHi KUCIOTH B HE3HAUHUX KiJlb-
KOCTSIX: OLITOBa, MypalllHa, KapoHOBa Ta iH. [lana
rpyna KHUCIOT BiAINOBIAE 3a apoMaT CBIKHX SITij
i wionis [9].

XapakTepu3yroud XapyoBy IIHHICTb, OCOOJIUBY
yBary CIig 3BepHYTH yBary Ha AyOWJIbHI pPEYOBUHHU.
Ha ix wactky moBomutbes 1,8%. ¥V cymieHux sromax
JKYPaBIMHHA BEJIMKUI BMICT KIITKOBHMHH — 18,5 T /
100 1, a Takox nekTuHOBUX peuouH —4,8 T/ 100 T [8].

BcranoBiieHo, 110 3arajibHUi BMicT 0i0()1aBOHO-
imiB B BHCYLICHHX SITOfIaX JKypaBIUHH TEPEBHUIILYE
(B cepemaboMy) 1000BY IoTpeOy B 109,3 pa3zy. Cepen
¢raBOHOIAIB HAWOINBIIY YACTKy CKIaJalOTh: aHTO-
mianu (3680 mr / 100 r); ¢naBononu (2386 mr /
100 r); karexiau (1940 mr / 100 1) i nelikoaHTOIIaHN
(613 mr/ 100 1) [8].

Bwmict -kapoTrHy B BUCYLIEHHX SITOAX JKYPABIHHH
6onotHoi cranoBUTH — 3,87 mMr/ 100 . Bmict Bitaminy K
JIOCUTBH BUCOKMI 1 cTaHOBHTE — 4,83 mr/ 100 .

3arayibHUI BMIiCT MiHepalbHUX pedoBHH — 3,0%.
3 MAakpOCJIEeMEHTIB CIIiJ] 3a3HAYUTH BUCOKHHA BMICT
kauito — 776 mr / 100 r. Ha yacTky kasbiiito, Gpocdopy,
3aji3a, HaTpio 1 MarHio goBomuthest (Mr / 100 T):
98,3, 78,5, 10,2, 81,4 1 56,1 BignoiaHo [9].

MiHepaibHi PEYOBHUHH, IO BXOASTH JIO CKJIAIy
JKYPaBJIMHU BUKOHYIOTh BOXKJIMB1 O10J0T1UH1 (byHKui'i
Harpiit 6epe y4acTb B Perysimii i po3nozun1 plILI/IHI/I
B Oprasi3Mi, MOCHJIIOE HaOyXaHHsS OiJKIiB 1 IiJIBH-
arye TiapoQiNpHICTh TKaHWH, BIUIMBAE Ha 30yIJIHU-
BiCTh M'I30BUX 1 HEpBOBUX TKaHUH. Kaiii HeoOXij-
HUH 17151 HOPpMaJbHOI AisTIBHOCTI M'sI3iB, TakoXkK Oepe
y4acTb B 0OMiHi ByIJIeBO/IiB, O1IKIB 1 skupiB. Kanbiii
PEryJI0€ BHYTPIIIHBOKIITHHHUN OCMOTHYHUIN THCK,
rpa€e BOXIMBY pOJb B MPOBEJCHHI 1 epeadi HepBo-
BUX IMIyJbCIB 1 (YHKIIOHYBaHHI EHIOKPUHHUX
3a103 [10]. Coni MarHilo axkTHBI3yIOTH (EpMEHTH,
0 OepyTh y4acTh B XIMIYHUX MEPETBOPEHHSX CIIO-
nyk docdopy. 3anmizo HeoOXiHE JUIsi HOPMAILHOTO
KPOBOTBOPEHHS 1 TKAHUHHOTO JUXaHHSI, BXOAHUTH JI0
CKJIaJy TeMOTNIO0iHY epUTPOLHMTIB, MiOIIO0IHY M's-
3iB, (hepMEHTIB, siKi OEpyTh y4acTh B IEpPCHECEHHI
€JICKTPOHIB MO AUXAJHHOMY JIAHIIOTY 1 OKHCITIOBAIIb-
HO-BIJTHOBHHX TIporiecax [5].

Hkipa, M'SIKOTh 1 HACIHHSI MICTSTh OAHI U Ti X
€JIIEMEHTH, ajie B PI3HUX KiJIBKOCTAX. M'sKoTh OinHa
MiHEpaJIbHUMH €JIEMEHTaMH, BCI BOHH CKOHIICHTPO-
BaHI TOJOBHMM YMHOM B HACiHHI, 38 BHHSTKOM Cpi-
Oua, sIKe TiepeBa)kae B MIKIPII.

KypaBnuHa Tak camo Oarara BiTaMiHaMH: acKOp-
O1HOBOIO KUCIIOTOIO, TiaMiHOM puOO¢IIaBiHOM, TUPH-
JIOKCUHOM, (hOJIAIITHOM 1 Hial[HHOM.

Biramin C € TepMonabiibHUX BiTAMiHOM, BiH JIETKO
PYHHYETBCS TIPU HATrpiBaHHI, J1ii KHCHIO MOBITPSI, ajie
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He JUBJISIYMCH Ha 1€ HOTO BMICT B BUCYIICHUX SITO/IaX
craHoBuTh 276,9 mr / 100 1, mo 3a6e3neuye 1000By
notpedy B HboMy Ha 395,6% [11].

Bmict BiTaminiB B, i1 B, BiHOCHO HEBHCOKY
1 B CyIIICHUX SITO/IaX BOHO CTAHOBUTH (B CEPEIHBOMY ):
B,-0,29mr/100T; B,—0,22 Mr/ 100 r [12].

VY Hiif MICTHTBCS BUCOKA, B MOPIBHSHHI 3 IHIIUMHU
srofamMu 1 GpyKTaMu, KiJIbKiCTh OPraHiYHUX KHCIIOT
Ha 100 rpam mpoaykrty: numonHa (1,1 r), masneBa
(0,02 r), a6myqna (1,0 r), xianna (1,0 ) i GeHzoitna
(0,03 r). XinHa KUCIIOTa, B OpraHi3Mi JIOAUHU Tepe-
XOIUThH B OCH30IHY, sIKa B CBOIO YEpry Ma€ aHTHCEII-
TU4HY 1 QyHrinuaHy aio [13, 14].

OCHOBHMMH apOMarOyTBOPIOIOUMMH CIIOJTYKaMH
€ OcH3a/1esIbTi/l, OCH3WIOBH, apaXiHIIOBHH, IIETHIIO-
BHU 1 oJ1eTHOBUH criuptH [5].

[1e omHi€IO CKIIAA0BOIO CYXUX PEYOBUH CUPOBUHH
€ ToJlicaxapuad, IO BXOAATH A0 CKIIAAY KITITHH-
HUX CTiHOK IUIOAIB 1 AT1J 1 POPMYIOTH iX CTPYKTYDY,
a TakoX 0OYMOBIIIOIOTH JKOPCTKICTB 1 MIITHICTh pOC-
JMHHUX KJIITHH. Y CKIIaJi ToJicaXxapuiiB MPUCYTHI
MIEKTUHOBI PEUOBHHHM, TEMILEIIONO3H, IENII03a i,
B HEBEJIMKHUX KIJIBKOCTSIX, KpoXmas [8, 15].

XKypaBnuHa XapakTepu3yeTbcs BHCOKOIO Xapyo-
BOIO Ta OiOJOTIYHOIO IIHHICTIO 3aBASKH 3HAYHOMY
BMICTY OpraHiyHHX KHCIIOT, Xap4OBHX BOJIOKOH, MEK-
TUHOBUX PEUOBHH, BiTaMiHiB, MiHEpaJIbHUX €JIEMEH-
TiB 1 monieHONbHUX cronykK. OcoOnMBe 3HAUCHHS
MaroTh OCH30iHa KHUCIIOTa, 110 3a0e3euye IpupoIHi
KOHCEPBYBaJIbHI BIIACTUBOCTI STiJl, @ TAKOX aHTOIIi-
aHW, KaTeXiHU 1 ()NIaBOHOIH, SIKI TIPOSIBIISIIOTH BUpPA-
JKEHY aHTHOKCHJIAHTHY aKTHUBHICTb. Bucokuii BMicT
Bitaminy C, Kamifo Ta 1HIIMX O10JOTIYHO aKTHMBHUX
KOMIIOHEHTIB 3YMOBJIO€ (DYHKIIOHAJIBHI BIaCTHBO-
CT1 YpaBJIHMHU Ta il MIO3UTHBHUH BILIMB HA OPraHi3M
JFOJIMHU. 3aB/SIKU TAKOMY XIMIYHOMY CKJIaJy )KypaB-
JIMHA € TIePCIEKTHBHOI CHUPOBHHOKO IS BUPOOHU-
0TBa (QYyHKIIIOHATBHUX Xap4OBUX MPOAYKTIB 13 Mij-
BUILIEHOIO Xap4YOBOIO Ta MPOQ1IaKTUYHOIO [IHHICTIO.

dopmyBaHHS HiJIeH cTaTTi. METOI0 0CITIHKSHHSI
€ BHM3HAQYCHHsSI Ta HayKoBe OOIPYHTYBaHHS CEHCOp-
HUX XapaKkTepUCTUK sria KypaBnuHu (Vaccinium
oxycoccos L.) 13 BHKOPHCTaHHSIM MeToAy Hpo(diito
(rneitBopy, a TAKOK BCTAHOBJICHHS OCHOBHUX JIECKPHUII-
TOpiB CMaKy, apoMary, TEKCTypH Ta 30BHIIIHBOTO
BUIJISATY 3 METORO OIIIHKH 1X CIIOKMBYHX BIIACTUBOCTEH
1 IEpCTIEKTHB BUKOPUCTAHHS Y BUPOOHHIITBI XapuOBUX
MPOAYKTIB (PYHKIIOHAILHOTO TIPH3HAYCHHS.

Buknaag ocHOBHOro marepiany JoCTiIKeHHS.
OO0’ekTOM JIOCIHI/KEHHsT OYyJIM SITOIM  KypaBIUHH
HACTYIMHUX BUPOOHHUKIB: 3pa3ok 1 — Euro Company,
ITamis, 3pazok 2 — TOB «BIH-I'PYIT KOMITAHI» ta
3pazok 3 — TOB «Arponpon Ctanaapr».

Binbip 3pa3kiB IpOBOIMIN BiAMOBIAHO 10 BUMOT
JCTY 8661:2016 i3 3acToCyBaHHSIM 3arajibHO-
NPUHHATHX METOAMYHUX TIAXOMIB 10 JOCHIIKCHHS
Xap4oBoi pocIMHHOT cupoBHHH [ 16]. J171s1 KoskHOT rap-
TiT mpoxyKii GopMyBalil CEPeHIO MPOOY IISIXOM

00'eTHaHHST KUTBKOX TOYKOBHX MpOO, BiNiOpaHHX i3
PI3HUX MICIlb YIAaKOBKH, 110 3a0e3IeuyBayio pernpe-
3€HTATHBHICTb JOCIIDKYBAaHOTO MaTepiay.

Hns  cTBOpeHHst mpodiniB  QrueiBopy 3acTo-
coano wmetox, Bukimagenwmii B JICTY ISO
6564:2005 «JlocmimkeHHs: ceHcopHe. MeTonomnorisl.
Metonu cTBOproBaHHs criekTpa dueiBopy» [17].

OpraHonenTu4He OLiHIOBAHHS POBOJIMIIA JICTYC-
TalliiiHa KOMICIsl, IO CKJIaay SIKOT BXOIWIA YOTHPHU
KBaJiiKoBaHi ekcriepTH. JJocTiKeHHs! BHKOHYBAJIH
y CIeiajgbHO MiJArOTOBICHOMY MPUMIIICHHI 32 TEM-
nepatypu noiTpsa 18—22 °C ta 3a yMOB JOCTaTHHOTO
NPUPOIHOTO 200 MTYyYyHOro ocBiTieHHs. [1i gac ori-
HIOBaHHS aHATI3yBaIA HAWOIIBIN 3HAUYIII JJIS CIIO-
JKUBYOTO CHPUUHSTTS JECKPUNITOPH, K1 XapaKTepu-
3yIOTh OCHOBHI CEHCOPHI BJIIACTHBOCTI MPOAYKIIT Ta
bopMyIOTh y3arajabHeHUH podinb GreiBopy yMOB-
HOTO ETAJIOHHOTO 3pa3Ka.

JIs  ceHCOpHOTO OIIHIOBaHHS 3pa3KiB  STiA
KYpaBIMHHU JierycTaropaM Oylio 3amporOHOBAaHO
BU3HAYUTH IHTCHCUBHICTh TPUHAIISNTH JECKPUTITO-
piB, PO3TAIIOBaHWX BIATOBIAHO MO iX 3HAYYMIOCTI
TSt (hOPMYBaHHSI 3aralibHOTO CIIPUHHSTTS TIPOAYKTY.
Ha migcraBi oTpuMaHuX OIIHOK MIiCJISI CTATHCTHIHOT
00poOKH pe3yibraTiB Oyso moOymoBaHo Mpodijio-
rpamMu QIIEHBOpPY, IO BiTOOpPa)KarOTh OCOOIUBOCTI
CEHCOPHHX XapaKTePUCTHUK JOCIIKYBAHUX 3Pa3KiB.

Cratuctnyny  0OpoOKy — eKCIIepHMEHTaTbHHUX
JTAHNX BUKOHYBAJIM 13 3aCTOCYBaHHAM METOJIB Bapi-
aIlifHOl CTATUCTUKH 3a JOTIOMOTOIO IPOTPaMHOTO
3abesmnedenns Microsoft Excel. Koxxne Bu3HaueHnHs
mpoBOAWIIN y 3—5-KpaTHiii moBTopHOCTI. OTprMaHi
pe3yabTaTi HABEICHO Y BUTTISI CEPEIHBOTO apupMe-
TUYHOTO 3HAYCHHS Ta CTAaHJApPTHOI MOXHOKH cepel-
HpOTO (M+SEM). JloCTOBipHICTH BiAMIHHOCTEH MiX
JIOCITIDKYBAaHUMU ITOKa3HUKAMH OITiHIOBAJIH 32 t-KpH-
TepieM CThIOZICHTA, & CTATUCTHYHO 3HAYYIIMIMU BBa-
KaJIl pe3yabTaT MpH piBHI 3HagymocTi p < 0,05.

Opra"onenTHyHi BIaCTHBOCTI JOCTIHKYBAHNX 3pa3-
KiB OI[IHIOBAJIM 32 OCHOBHMMH CEHCOPHHUMH KPUTEpi-
SIMU: 30BHIIITHIM BUTJISIZIOM, KOJTHOPOM, KOHCHCTEHITI€IO,
cMmakoM 1 3armaxoM. IIpu oMy BpaxoByBasu (hopmy,
pO3MIp 1 HUTICHICTh TUIOAIB, BIJICYTHICTh MEXaHIYHUX
TMOIIKO/PKEHb Ta CTOPOHHIX JIOMILIOK, PiBHOMIPHICTB
3a0apBieHHS, MPYXHICTH a00 CTYMiHb BUCYLIyBaHHS,
IHTEHCHBHICTh COJIOJIKOTO M KHCJIOIO CMAKy, a TaKOXK
XapaKTepHUI apoMar 6e3 CTOPOHHIX 3araxis.

Pe3ynbrat 1ociipkeHb OpraHoJIeNTHYHMX MOKa3-
HUKIB SITiJ] KypaBIMHHU MIPEACTaBiIeH] B Taomui 1.

Pesynbrari  OpraHOJENTHYHOI OLIHKK — CBIJ4aTh,
110 BCl JIOCHIPKYBaHi 3pasKd CYIIEHOI JKypaBIIMHH
BI/INIOBIJIA}OTh HOPMATUBHUM BHMOTaM JI0 OpraHo-
JICITUYHKUX ~ TTOKA3HUKIB  TMPOJIYKIl JaHOTO  BHJIY.
3pa3ku  XapaKkTEepU3yHOThCS  TUIIOBUM  30BHIIIHIM
BUIVISZIOM, OIHOPIAHUM 3a0apBJCHHSAM BiJl TEMHO-
YEPBOHOTO /0 OOPIOBO-UYEpPBOHOTO, TIPUEMHUM KHC-
JIO-COJIOAKUM CMaKOM 13 XapaKTepHUM SITITHEM TpH-
CMaKkoM Ta CBDKHM SITIJHUM apoMaroM Oe3 CTOpPOHHIX
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3anaxiB. KoHCHCTEeHIIis SITi ] € eMacTHYHOIO, MPYKHOIO Ta
MOMIPHO M'SIKOIO, 0€3 HaZMIpPHOI TBEPIIOCTI i JIMIKOCTI,
10 CBIIMUTH TPO BUCOKY SIKICTh JIOCHIIKYBAHOI CHPO-
BUHU Ta il TPHUAATHICTH JUIsI MOJAIBIINX JIOCHIKEHb
1 BAKOPHCTAHHsI Y BAPOOHHULITBI XapYOBUX MPO/YKTIB.

Jiist ceHcopHOT OLIHKK OyB BUKOPHUCTaHUN METOJ
JECKPUNITOPHO-NIPO(IILHOTO aHallizy Ta BU3HAYCHO
Habip 3 12 geckpunropis (Tadm. 2).

3pa3ok 3 mpoIeMOHCTPYBaB HaHKpallly BiOBiI-
HICTb €TaJIOHY 3a TOKa3HUKAMH 30BHIITHHOTO BUTJISI LY.
Bin mOBHICTIO BIJINOBIJa€ €TAJIOHY 3a IITICHICTIO,
HACHYEHICTIO Ta OJHOPIAHICTIO, TOAI SIK 3pa3ku |
1 2 MaJu HWXK4il 3HAYCHHS IUTICHOCTI Ta OJIHOPITHO-
cTi. AHaJi3 apomMary Ta CMaKky IOKa3aB, 10 3pa3Ku 2
i 3 MamTh HaHOUIBII BUPAXKCHUN STIIHUN apoMar,
KM BiINoBigae eranoHy. KucmyBaricTh NOBHi-
CTIO BIJIMOBI/IaJia €TAJIOHY JIMIIE Y 3pa3Ky 3, TOJI SIK
3pa3ku | 1 2 XapakTepu3yBajucsi OUIbII COJIOIKYBa-
THUM CMaKOM 3a PaXyHOK Yy IXHbOMY BMICTi IIyKpY.

3a KOHCHCTEHIIIE€I0 3pa3oK 3 Ta 2 BiJ3HAYAIUCS
HalKpaliuMU TOKa3HUKaMHU TPYKHOCTI Ta enac-
TUYHOCTI, TOJI SIK 3pa30K | MaB HalMEHIIY Maxy-
YiCTb, 10 BITIOBIIAJIO €TAJIOHY.

[MopiBHsuIBHI MpOQiIOrpaMu iIHTEHCUBHOCTI CEH-
COPHHX IOKa3HHUKIB SITiJ JKypaBIMHM HaBeACHI Ha
pucyHky 1, 2 ta 3.

niticHuit

“:eTaloH

B3pasok |

TepIKyBaTHiH \'\'\,\,\\; nenraes

COJIOJIKYBaTHI

Puc. 1. Ilpoginorpama ¢uieiiBopy fAria :KypaBJIuHI
(3pa3ok 1)

AHani3yroun pHCYHOK |, cmocrepiraemo, 10
npodinorpama ¢eBopy STif KypaBIHHH 3pa3zka |
3arajoM HaOIIMKEHa J0 €TallOHY, OHAK Ma€ IeBHi

Tabmaumg 1
OpranosienTHYHi XapaKTEePUCTHUKHU ATI/T )KyPaBIUHI
El
 C— TOIH KyPaBJIHMHH
3pasok 1 | 3pa3zok 2 | 3pa3ok 3

30BHIIIHIN BUITIAL
Ta KOHCUCTEHILisS

Slroma TeMHO-4epBOHa, KyJsicToi abo emincoinHoi Gopmu giamerpom 110 12 MM, 63 BUIMMUX
BKJIIOUCHB Ta JIOMilIoK. KOHCHCTEHIIsI CyIIeHOT )KypaBINHN XapaKTepH3y€eThCs K IIOMIPHO M'sKa,
€JIaCTHYHA, IIPY’KHa, 3JIeTKa XKyBaJbHa, 0€3 HaJMIpHOT TBEPJOCTI Ta JINIKOCTI

Bizx cBiTiio 10 TeMHO-
YEPBOHOTO KOJIBbODPY,

PiBHOMIpHHMIi, HACHUEHUI TEMHO-

PiBHOMipHHIi, 6OprOBO-

Komnip AR : YEepBOHUIL, 0€3 CTOPOHHIX IUISM 1 YEpPBOHUIA, 3 XapaKTEpPHUM
OIHOPITHNUIT 32 BCi€TO .
O3HaK MOTEMHIHHS MIPUPOAHIM OITHCKOM
Macoio
3amax CBixuil Ta BUpa3Huii, KHCITyBaTO-SIT1AHUM, BIIACTUBHH JTaHOMY BH/IY ILIOIB
Ie XapakTepHUii, KUCTIO-COMOAKHIA, TApMOHIIHUH, 3 BUPAKESHIM CoKOBUTHH, KUCITHIT Ta
MaK

SIT1THAM [TPUCMAKOM, 0€3 CTOPOHHIX MPUCMAKIB i TiPKOTH

rapMOHIMHUI SITITHUN TpUCMaK

Tabmuws 2
CencopHa oninka siri rogxi merogom npoginio gueiisopy (n =5, p <0,05)
Jleckpumrop IHTeHCHBHICTH XapaKTEPUCTHK, 6aJ

ETtanon 3pa3zok 1 3pa3zok 2 3pa3ok 3
i(i?]li)g;c:;pncmxa 30BHIIIHBOTO BUIIISIY: 5.0 4,040.10 4,0£0,10 5.040.20
3MOPLIKYBATHI 4.5 3,0+0,01 3,0+0,01 4,0+0,02
HaCHYCHUN 5,0 5,04+0,01 5,0+0,01 5,040,02
OHOPITHUIN 5,0 4,5+0,10 4,5+0,10 5,0+0,10
})I(F?Eil;fﬁepncmxa apomary Ta CMaxy: 5.0 4,0£0,10 5,040.10 5.040.20
KHCITyBaTHI 5,0 2,0+0,01 2,0+0,01 5,0+0,02
COJIOKYBaTHI 4.5 5,0+0,02 5,0+0,01 2,0+0,01
TEPIIKYBaTHH 3,5 3,0+0,02 3,54+0,01 3,0+0,01
TipKyBaTHIA 1,0 1,0+0,01 1,0+0,01 1,0+0,01
z;}p]);izepncmm KOHCHCTCHIIIT: 5o 3.040,10 3.040,20 3.5:0,10
eJlacTU4Ha 5,0 4,0+0,10 4,5+0,20 4,5+0,10
MaKyya 4,0 4,0+0,02 4,5+0,02 4,5+0,02
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BIJIMIHHOCTI 32 OKPEMHMHU CEHCOPHHMH JICCKPHIITO-
pamu, 30KpemMa TaKUMH [TOKa3HUKAMHU, SIK I[1IICHICTb,
HACUYCHICTh, €JaCTUYHICTh, Ma3KiCTh Ta COJIOIKY-
BaTHIl CMaK, TOJI SIK OJHOPITHICTb, SATiTHUI apomar,
KHCITYBAaTICTh 1 MPYXHICTh BUPaXKEHI Jemo ciadIie
TTOPIBHSHO 3 €TaJIOHOM. 3MOPIIKYBATIiCTh 1 TipKyBa-
TICTh MPAKTHYHO HE MPOSIBISIOTHCS, 10 € MO3UTHB-
HOIO XapaKTEPUCTUKOIO SIKOCTI ST, a piBEHb TEPIIKY-
BaTOCTI BINIOBIIa€ CePEIHIN IHTEHCUBHOCTI.

HiTICHUN
5/ ~
— 3MOPIIKYBAaTHIl
‘e

D
3 .
/ ey HICHYCHUH

“.2eTalloH

NP

OJIHOPi THUIH
S3pasok 2

H,':‘—N-:..———‘

\ o\
ripkyBaruii \& ArijHui
/-

TEPHKyBaTHH KHUCITyBaTHI

COJOZIKYBaTHI

Puc. 2. IIpodinorpama duieiiBopy Aria :xypasjanHu
(3pa3ok 2)

[Ipodinorpama deriBopy sArigKypaBIrHN3pa3Ka 2
€ ONM3BKOIO IO €TaJOHHOIo 3pas3Kka 3a OiLIbLIICTIO
CEHCOpHHUX JecKpunTopiB. HaiiBumi ouinku otpu-
MaJId TIOKa3HUKH HAaCHYEHOCTI, SITIJHOTO apomary
Ta COJIOAKYBATOTO CMaKy, IO Il PUOHUX NMPOAYKTIB
€ HEAOIYCTUMHUM IO€THAHHAM. Taki MOKa3HUKH, 5K
€aCTHYHICTh 1 Ma3KiCTh, HaBITh JIEUIO TICPEBUIIY-
IOTh €TaJIOH, MPOTE LIIICHICTh, OJHOPIIHICTH, KHC-
JIYBATICTh Ta MPYKHICTh € JICHI0 HUKYUMH, TOJI 5K
3MOPIIKYBATICTb 1 TPKYBaTiCTh MPAKTUIHO HE MPOSIB-
JSFOTHCSI, 1110 CBITYUTH PO BUCOKY SIKICTH JOCILIKY-
BaHOTO 3pa3Ka. 3arajJoM CeHCOPHUHI podinak 3paska 2
€ TAPMOHIMHHUM 1 XapaKTepu3yeThCs JOOpPUMHU opra-

HOJICTITUYHUMUN BJIaCTUBOCTAMU, MaKCHUMaJbHO
HaOJIMKEHUMHU A0 €TaJIOHY.
LiTicHU#H
MaxKy4a, — * - 3MOPLIKYBAaTHi
€J1aCTHYHA ' X HaCHYEHHUH
I
"% ) -
Fan // \
H N A/ \
;’ b > \ “ . %.3€TaJoH
— OIHOPIHUI
/ / C3pasok 3
. , -
ripKyBaTuit ATiAHAH
TEPIKyBaTHIA = *“kuciyBaruit

COJIOIKYBaTHI

Puc. 3. IIpodinorpama ¢uieiiBopy Aria :xypaBJauHu
(3pa3ok 3)

Sk BUOHO 3 pHUCYHKa 3, MAHWH 3pa30K Xapak-
TEPU3YEThCS ~ BHUCOKHUM  CTYIIGHEM  BIITIOBIIHOCTI

STAIOHHOMY 3pa3Ky Ta 3a OKPEeMHUMH JCCKPUITOpaMH
HaBiTh Horo mepeBuinye. HaiiBumii OIHKE OTpH-
MaJii TIOKa3HWKHU IIUTICHOCTI, HACHYCHOCTI, OHOPII-
HOCTI, SATiHOTO apoMary Ta KHCIyBaroro CMaxy, IO
CBIIYMTh TIPO J00pEe BUPaKEHUH THTIOBUH CMaKo-
apoMaTtiHHi Npoditk KypasnuHu. [lokasHuku enac-
TUYHOCTI T4 MA3KOCTI TAKOXK 3ATUIIIAIOTHECSI HA BUCOKOMY
PiBHI, TOZII SIK COJIOZIKYBAaTHI CMAaK 1 TEPIIKYBaTiCTh BUpa-
KEeH1 Jero cralrire TIOpiBHSHO 3 €TajloHOM. B manomy
3pa3Ky HaHOLIbIe NPOSBICHA KUCIOTHICTH 32 PaXyHOK
BIJICYTHOCTI B 11 CKJIa/1i IyKpY, IO € TIO3UTHBHOIO XapaK-
TEPUCTHKOIO UISl IaHOTO 3paska. O3HaKH TipKyBaToCTi
MPaKTUYHO BIJICYTHI, a TIPY’KHICTb JICIIO TIOCTYIAEThCS
€TAJIOHHOMY 3HAYEHHIO. 3arajioM, 3pa3ok 3 IEMOHCTPYE
HAWOLTBIII TApMOHIHHMI 1 30anaHCOBaHUN CEHCOPHHN
npodiytb, MaKCUMAITbHO HAOMKEHWI 10 €TaOHY, IO
CBIAYUTB PO HOTO BUCOKI OPraHONENTHYHI BIaCTHBOCTI.

BucHoBKH i3 3a3HaueHUX NMPOGJIeM i mepcrneKTUBH
NOJAJIBIINX JOCHIKEHb Yy MOJAHO-MY HANPSAMI.
[IpoBeneHi AOCTIIHKEHHAS TO3BOIMIN KOMITICKCHO OITi-
HHUTH CEHCOPHI XapaKTEPUCTUKH CYIICHUX STiJl )KypaB-
JIMHU Pi3HAX BUPOOHWKIB i3 BUKOPUCTAHHSIM METOIY
npoditro duieiiBopy. BeTaHoBEHO, 10 BCI JTOCTIDKY-
BaHi 3pa3Kd Bi/MOBIAaIA BUMOTaM JI0 OPTaHOJETTHY-
HUX TIOKa3HHKIB, XapaKTEPU3yBaIUCS THIIOBUMH ISt
JIAHOTO BUJIY MPOMYKIIi 30BHIIIHIM BUIVIAAOM, IPHEM-
HUM SIT1IHAM apOMaToM, TApMOHIHHIM CMaKOM Ta 33710~
BUIBHUMH TIOKa3HMKaMH KOHCHCTeHIli. JlaHi mociti-
JUKEHHS JaJId 3MOTY J€TajJbHO OLIHUTH IHTEHCHBHICTb
OKPEMHX CEHCOPHUX XapaKTEPUCTHK 1 BUSBUTH BiIMiH-
HOCTI MK JTOCHI/PKyBaHUMH 3pa3KaMH.

B pesynbrari Oyiio BCTaHOBIICHO, IO HAWKpaIIMH
CCHCOPHHMH BIIACTUBOCTSIMH XapaKTEPU3yBaBCs 3pa30K
3 (TOB «Arponpon CtaHmapT»), SKHid MaB HAUOLTBITY
Bi/INOBITHICTH €TaJIOHHOMY NPOQIIIO 32 MOKa3HUKAMH
IUTICHOCTI, HACHYEHOCTI, OMHOPIMHOCTI, ST1AHOTO apo-
MaTy Ta KHCJIyBaTroro cMaky. Bucoka IHTEHCHBHICTbH
XapaKTePHOI KWCIOTHOCTI y TTOEAHAHHI 3 BiJICYTHICTIO
HaJIMIPHOT COJIOJIKOCTI CBITUUTH PO 30epeKeHHS MpH-
POIHUX OPraHOJECHNTUYHUX BJIACTUBOCTEH >KYPaBIMHH
Ta MIHIMAJIGHUH BIUIMB PEUCHITYPHUX KOMIIOHEHTIB Ha
ii cmakoBmit Tipodinb. 3pazku 1 Ta 2 TakoK MPOAEMOH-
CTPyBaJIll BHCOKI OPTaHOJICNITUYHI TIOKA3HUKH, OTHAK
BIIPI3HSIMCST OIBII BUPAKCHUM COJIOIKYBATUM CMa-
KOM 1 MEHITIOIO iHTEHCHUBHICTIO KUCITYBaTOCTI, 1110, IMO-
BIpPHO, 3yMOBJICHO OCOOJIMBOCTSIMU TEXHOJIOTT BUPOO-
HMLTBA Ta BUKOPUCTAHHAM JJOJATKOBUX I[YKpIiB.

[NepcrieKTHBHUM HAIPSIMOM MOAAJIBIINX JOCITHKCHb
€ BCTaHOBJICHHSI KOPEJSIIIHHMX 3B'S3KIB MK CEHCOp-
HUMH TIOKa3HUKaMH Ta (PI3UKO-XIMIYHUM CKJIAJIOM ST,
30KpeMa BMIiCTOM OpraHi9HHX KHCJIOT, MOHO- 1 Jucaxa-
pyIiB, MOMI(EHOIFHUX CHOMYK Ta aHTOIAHIB, & TAKOXK
OLHKA BIUTMBY Pi3HHUX CIIOCOOIB CYIIIHHS i yMOB 30epi-
raHHs Ha popMyBaHHS rpoditio dureiiBopy. [ IpaxTrammii
IHTEpeC CTaHOBUTH TAKOXK JOCIIIKECHHS MOKIMBOCTEH
BUKOPHUCTAHHS CYIIICHOI YKYPaBIMHA 5K (DYHKITIOHATb-
HOTO IHIPEAIEHTA 11T YaC CTBOPEHHS Xap4OBUX MPOIYK-
TiB 03/I0POBYOTO Ta (PYHKITIOHATBHOTO MPHU3HAYCHHS.
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N. Holembovska, Candidate of Technical Sciences, Associate Professor,; L. Bal-Prylipko, Doctor of Technical
Sciences, Professor; I. M. Bal, PhD Doctor of Philosophy,; R. Kononenko, PhD in Veterinary Sciences, Associate
Professor; L. Tyshchenko, Candidate of Technical Sciences, Associate Professor (National University of Life and
Environmental Sciences of Ukraine). Study of sensory characteristics of cranberries using the flavor profile method

Abstract. This article considers cranberries (Vaccinium oxycoccos L.) as a valuable berry raw material, which
is characterized by a high content of biologically active substances, organic acids, vitamins, and antioxidants. Due
to its pronounced taste properties and functional value, it is widely used in the production of food products. At the
same time, one of the important criteria for assessing product quality is its sensory characteristics, which directly
affect consumer preferences and competitiveness.

The purpose of the study was to conduct a comparative sensory evaluation of dried cranberries from different
manufacturers using descriptor-profile analysis to establish the features of their flavor formation and determine the
sample with the most harmonious organoleptic properties.

The study comprised three samples of dried cranberries from different manufacturers. Sensory evaluation was
carried out using the flavor profile method in accordance with DSTU ISO 6564:2005, with the participation of a
tasting commission comprising four qualified experts. The intensity of 12 descriptors of appearance, aroma, taste,
and consistency was assessed on a 5-point scale, followed by statistical analysis of the results.

1t was established that all the studied samples met the regulatory requirements for organoleptic indicators. The
best indicators were observed in sample 3, which exhibited maximum compliance with the standard for integrity,
uniformity, saturation, berry aroma, and sour taste, indicating its high consumer appeal and prospects for use as a
raw material for the production of functional food products.

Keywords: Vaccinium oxycoccos L., dried berries, sensory analysis, flavor profile, descriptive analysis,
organoleptic evaluation, functional foods.
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Anomauia. Mema docniodrcenns. Memow pobomu € cmpyKmypHoO-aHaNimuyHe y3a2albHeHHs HaAYKOBUX OaHUX
000 MEXHONIO02IUHO20 NOMEHYIALY YKPAIHCHKO20 MEXHIUHO020 copmy @urnocpady CyXonumancoKkul 6inuil 3a Kaiima-
MUYHOT MIHIUBOCI, BUSHAYEHHS PIBHA OOKA3080CMI OKPEMUX MEXHOIO02IUHUX NI0X00i6 ma hopmysanHs copmocne-
yughiunoi xonyenyii aoanmuenoi sinighikayii. Memoouka docnioxcenus. [ocepenvry d6azy cghopmosaro 3 50 nayxko-
8UX, PYHOAMEHMATLHUX | HOPMATNUBHO-MEMOOUUHUX OXCcepel, 8KI0UeHUX 0o bionioepagii cmammi. 3acmocosano
CMPYKMYPOBAHUL KOHMEHM-AHAI3 13 PO3NOOLIOM NYOAIKAYIU 3 CIMOMA MeMAMU4YHUMU OIOKAMU Mma mpvoma pie-
HAMU 00KA3080CMi: NpsAMi OaHi uo0o Cyxonumancorozo 0i1020; MEXAHICMUYHO peNle8anmui OaHi, OMPUMAaHi OISl
inwux copmis Vitis vinifera L.; mexnonoziuni nioxoou, nepcnekmugHi 01 copmocneyupiynoi eKCnepuUMeHmanbHol
nepesipku. Pezynomamu. BCWILZHO@JZ@HO, wo npami copmocneyugiuni docniodcenna cmanosname 4 i3 50 Ooacepen
(8,0%), mooi ax naubinbwii memamuyni O10KU NOG s13ani 3 Kiimamom, genonozielo ma adanmayicio — 15 docepen
(30,0%) i 3 mikpobionociero, azomuum cmamycom ma non-Saccharomyces — 11 oxcepen (22,0%). Ipamumu dociui-
O0HCEHHAMU NIOMBEPOANCEHO BHYMPIUHBOCOPMOBY KIOHO8Y MIHAUBICMb 3d 20CNO0APCHKUMU, (DI3UKO-XIMIYHUMU MA
CEHCOPHUMU XAPaKMePUCMUKAMU, d MAKOAC 3ANEICHICMb NOKAZHUKIG AKOCMI 8POICAl0 8i0 MeMNepamypHux i 60-
nozichux ymos. ITlokazano, wo 3a KiiMamudnoi MiHAUGOCH MEXHON02IUHY 3PINiCMb OOYIIbHO OYIHIOBAMU He Julie
34 YYKPUCMICMIO Ma MUmpoeanoro Kuciomuicmio, a i 3 ypaxyeauuam pH, cniggionowenns opeaniunux xuciom,
apomamuyunoi 3pinocmi ma azomuozo cmamycy cycia. Cpopmosaro icpapxiro 00kazoe8ocmi 015 X0100HOI mayepa-
yii, Kepy8anHsa OKUCHEHHAM, memnepamypu gepmenmayii, bionpomexyii ma 3acmocygsanus non-Saccharomyces.
Bucnoexu. 3anpononosarno copmocneuuqbitmy KOHYENnyito «KAIMAmuyHi YMO6U POKY — KJIOH — MEXHON02IYHA 3Pi-
JICMb — CKAA0 BUHOSPAOY — MEXHONO2IYHE PIUEHHS — CEHCOPHA AKICNbY, KA NepedoOUms 027140 Aimepamypu y cu-
cmemy nepegiplo6anux mexHONOIMHUX PilueHb. Busnaueno npiopumemu nooanvuux 0ocniodicenv: bazamopiunuii
Monimopune pH ma opeaniunux xuciom, nemxoeo npoginio, YAN, pesxcumie mayepayii, bionpomexyii, memnepa-
mypu hepmenmayii ma 6io102i4H020 NIOKUCTICHHSL.

Knrouosi cnosa: Cyxonumancokuil Oinuil, 6uH02pao, KIIMAmMuyHi 3MIiHU, MEeXHON02TUHA 3PITiCMb, CIMPYKMYPHULL
aaniz nimepamypu, KUCIOMHICMb, A0ANMUBHA GIHIPIKAYIAL.

[ocranoBka mnpodaemu. Kiimatnyna MiHIud-
BiCTh 3MIHIOE CaMy JIOTiKY BH3HAYE€HHS TEXHOJOT14-
HoO{ 3pinocTi BUHOrpady. Jones Ta CriBaBT. MOKa3aly,
IO KIIIMAaTHYHAN CHTHAJ 31aTHUI 3MIHIOBAaTH YMOBH
(hopmyBaHHs siKOCTI BHHOTpaay i BuHA [5]. Duchéne
i Schneider mis Enp3acy 3adikcyBanu 3MillleHHS
(enosoriunnx (a3 BUHOTPaLy B yMOBaX MOTEIUIIHHS
[6]. Webb Ta cmiBaBT. MpOXEMOHCTPYBalId MOTEH-
uiiiHe 3MmimeHHst heHoNorii BUHOTpa1y 3a MaOyTHIX
KJIIMaTHYHUX creHapiiB [7]. Sadras i Petrie moB’s-
3anu panHio 3pinicte Chardonnay, Shiraz i Cabernet
Sauvignon Hacammepen i3 paHHIM MOYaTKOM CE30H-
HOTO PO3BHTKY, a HE JIUILIE 3 MPUCKOPEHHSIM CaMOro
JIOCTUTaHHS [§].

Jnst TexHonorii 011X BUH KPUTHYHHUM € Te, IO
LYKpPOHAKOMMYEHHS, KUCIIOTHUHM OanmaHc 1 apoma-
THUYHA 3PiTiCTh MOXYTh 3MIHIOBaTUCS HE CHHXPOHHO.
Plantevin Ta cnmiBaBT. BCTAaHOBWJIM 3HA4YHI T'€HOTHU-
MOB1 BiJIMIHHOCTI 3a KUCJIOTHICTIO Ta pH srig, mo
00MEKYy€ MOKIIMBICTD IEPEHOCUTH KUTBKICHI TOPOTH
onHoro copty Ha inmwuii [10]. Pons Ta cmiBaBT. oka-
3anu 0araTo(akTOpHICTh KIIMAaTHYHOTO BIUTUBY Ha
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apoMaTH4Hi CIOJIyKH Ta iX mpekypcopu [25]. OTxe,
TEXHOJIOTIYHA 3PUIICTh Ma€ OLIHIOBATUCS K Oararo-
KOMIIOHEHTHHH CTaH CUPOBWHH, a HE SIK JOCSTHEHHS
OJTHOTO HOPMAaTHBHOTO IMOKa3HHKA.

Jis Ykpainu 0coOauBOro 3HaueHHs HaOyBarOTh
copTH BiTUM3HsHOI cenekilii. KoBanboBa Ta CIiBaBT.
oxapakrepusyBaiu CyXoJIMMaHChKUH OlLmmi 1 Horo
KJIOHA B yMoOBax MiBaHsa OechKoi 00JacTi Ta MoKa-
3aJM CyTTEBY BHYTPILIHBOCOPTOBY MiHJMBIcThH [1].
[Moganbiie AOCHIHKEHHS BHHOMATEpialiB ypoxkaiB
2022-2024 pp. miaTBEpAMIO BiAMIHHOCTI KIJIOHIB 32
($i3uKO-XIMIYHUMH W OPraHOJICNTHYHUMH TTOKa3HH-
kamu [2]. JIseHko Ta CIiBaBT. BCTAHOBHIIN 3B’ SI30K
MOKa3HUKIB SIKOCTI BPOXKar0 3 MOTOAHUMH YMOBaMH
[3]. JIsmenko i CobopoBa paHilie MojeoBaiu Gop-
MYBaHHsI IIyKPHCTOCTi Ta THTPOBAaHOI KHCIOTHOCTI
TexHiuHUX copTiB [liBHiuHOTO [IpHuopHOMOp’S Mix
BIUIMBOM arpoMeTeopoJIOTi4HuX (akTopiB [4].

[IpoGnema mossirae B HEPIBHOMIPHOCTI JOKa30-
Boi Oasu. [ns CyxomMMaHCBKOTO O1IOTO iCHYIOTH
npsiMi ZlaHi [I0I0 KJIOHOBOi MIiHJIMBOCTI Ta 0a3o-
BUX IMOKAa3HUKIB SKOCTi, OIHAK OUIBIIICTh Cy4yacHUX
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TEXHOJOITYHUX MEXAHI3MIB JOCHIIIKEHO Ha IHIIUX
coprax. YUepe3 1€ ONMMCOBUN TEpETiK TOTSHIIITHO
KOPHCHUX NPUHOMIB MOXKE CTBOPIOBATH XHOHE
BpaXEHHS 11X COPTOCHENU(IYHOT  JIOBEIEHOCTI.
HeoOxinnum € He nuuie orisy JiTepaTypu, a CTpyK-
TYpHE pO3MEXKYBaHHS MpPSIMUX JOKa3iB, MexaHic-
TUYHO PEJICBAHTHUX JAHUX 1 TEXHOJOTIYHUX TiIOTE3.
AHai3 ocTaHHIX J0cC/igxkeHb i myOikamiii.
[psmuit coprocnenudiyauii 6IOK MpeacTaBICHUI
yotupMma podoramu. KoBaiboBa Ta ClliBaBT. BUALTUIN
nepcnekTuBHi KIoHH CyXOJMMaHCBKOTO OiJioro 3a
rocrnoJapcbkuMu xapakrepuctukamu [1]. B okpe-
MOMY JIOCJIIJDKEHHI Ti cami aBTOPH TMIOKa3aJu KIIOHOBI
BiIIMIHHOCTI 32 (Di3MKO-XIMIYHUMH Ta OPTaHOIETITHY-
HUMHU BJIACTUBOCTSMU BUHOMaTepianiB [2]. JIsiieHko
Ta CHIBABT. KUIBKICHO OLIIHWIXA 3B’S3KH MIX IIOTOJI-
HUMH TTOKa3HUKaMH 1 pOpMYBaHHSIM SIKOCTi BPOXKAro
[3]. JIsenko i CobopoBa 3anporoHyBalid arpoMeTe-
OPOJIOTTYHUH MTiIX1]T 0O MOICITFOBAHHS SIKOCTI TEXHIU-
Horo BuHOrpany B [liBaiunomy [IpruopHomop’i [4].
MixHapoaHui OJIOK KJITIMAaTHYHUX JOCIIPKEHb
3HAUHO MMpIIKHA. Rogiers Ta criBaBT. cucTeMaTH3Y-
BaJId BIUIMB KJIIMaTHYHUX 3MIH Ha JJOCTUTAHHS AT1] Ta
ajanraiiiini crparerii [9]. Mira de Ordufia y3araib-
HUB BIUIMB KJIIMaTHYHHUX 3MiH Ha SIKICTb 1 BUPOOHH-
LTBO BHHOTpay Ta BuHA [ 16]. Van Leeuwen i Darriet
PO3IISTHYIN B3aEMO3B’SI30K KJIIMary, BHHOTpaiapcTBa
Ta sikocti BuHa [17]. Van Leeuwen Ta criiBaBT. cucTe-
MaTH3yBaJIM aJanTalliiHi MOXKJIMBOCTI Ha PiBHI COp-
TUMEHTY, arpOTEXHIKU i yIIPaBIiHHS BUHOTPAHUKOM
[18]. Santos Ta criiBaBT. y3araJbHUIN PU3UKH U aJiar-
TaliiiHl OMIlii JUIs €BPONEHChKOr0 BUHOTPAIapCTBa
[19]. Gutiérrez-Gamboa Ta criBaBT. MpoaHaIi3yBaIn
Cy4acHi arpoTeXHIYHI CIIOCOOM IOM’SIKIIICHHS Hera-
THBHMX HACIJIKIB 1100a1pHOro noremiinas [20].
OxpeMuil HampsiM CTOCY€TbCS KHCIOTHOCTI Ta
BTOPUHHOTO MeTadosi3My. Sweetman Ta CITiBaBT.
JIeTajJbHO OTHCAIH PEryISIiio MeTaboi3My Manary
B sirojii BUHOIrpajy [22]. Etienne Ta cIiiBaBT. y3araiib-
HWJIM MEXaHI3MH HAKOTIMUYEHHSI i Jierpajarii opraxid-
HUX KUCNOT y miofax [23]. Rienth ta criBaBT. moka-
3aJd, 110 BTOPHHHI METa0OITH SITiJ] MOIYJIIOKOThCS
abioTHYHUMH (haKTOpaMU, IPUIOMY HANpsIM 1 BelH-
yrHa eeKTy 3a1exars BiJi MeTabomiTy Ta yMoB [21].
Jnst apoMaTW4HOT CKIIQJI0BOi BaXKIHMBI POOOTH
mono Mikpokiimary rpos. Ghiglieno Ta cmiBaBT.
BCTAHOBHJIM BIUITHB METEOPOJOTIYHHX YMOB, 3aTi-
HEHHS Ta BUJIAJICHHSI JINCTKIB Ha SIKICTh CycJia i HOpi-
3onpenoinu [12]. B iHmiit poGoTi aBTOpH Mmokazanu
3MiHU ckiany srig Chardonnay i Pinot noir 3a pisHux
pexuMiB ekcriosuitii [13]. Martin Ta criiBaBT. mpojie-
MOHCTPYBaJIM BILIMB MIKPOKIJIIMary rpOH Ha apoma-
THYHUN cKiaj Sauvignon blanc [15]. i pe3ynbratu
€ MEXaHICTUYHO PEJICBAaHTHUMH, alie HE € MPSMHUM
JIOKa30M ONTHUMAILHOTO PEXKHMY EKCIIO3UINT JIjIst
CyXOIMMMaHCBHKOTO 01J10TO.
TexHomoriuyHMiA OJIOK OXOIUTIOE CTPOK 30MpaHHS,
Marepailito, KUCEeHb, TeMIeparypy OpOmiHHS Ta

MikpobOionoriuHi crparerii. Allamy Ta criBaBT. oKa-
3aJd, 10 JaTa 30MpaHHs BIUTMBAE HA apOMaTHUYHUIMA
CKJiaJ BUHOrpaay i BuHa [24]. Alti-Palacios ta crmi-
BaBT. BCTAHOBUJIM COPTO3AJIEKHUIN BIUIMB XOJIOJIHOI
nependepMeHTaliiHoT Matiepallii Ha JeTKui npodiib
oinux BuH [26]. Filipe-Ribeiro Ta criBaBT. IpoIeMOH-
CTpPYBaJHM BaXIJIUBICTh KOHTPOJIIO KHCHIO JUIsI XpOMa-
TUYHHUX XapakTrepucTuk Oimux BuH [33]. Molina Ta
CIiBaBT. TOKA3aJIM BIUIMB TeMIieparypu (epMeHTarii
Ha CHHTE3 JPIKPKOBHX JIETKUX MeTa0omiTiB [45].

MikpoOionoTiyHNi HampsiM € OJHUM 13 Hail-
OiumpIr HacW4eHHX. Puyo Ta cCmiBaBT. IMpoaHali3y-
Baju OlonmpoTekTopHuil moteHuian Metschnikowia
pulcherrima ta 3anexHicTb eeKTy BiJl Tamy i yMOB
3actocyBaHHs [27]. Morata Ta CITiBaBT. y3arajlbHUIN
BHECOK non-Saccharomyces y QopMyBaHHsS CBi-
xocti BuHA [28]. Borren i Tian cuctemarusyBanm ix
poib y (hopMyBaHHI apOMaTHYHOI CKJIaJHOCTI [29].
Vicente Ta CITiBaBT. y3araJlbHWIA TEXHOJOTIYHY POJIb
Lachancea thermotolerans [30]. Christofi Ta cmiBaBT.
MOKa3aJH, 110 a30T, JOCTYITHUHN IS APIKIKIB, BIUIH-
Ba€ Ha KIHETHKY ()epMeHTaIlil, CKJIaJg 1 CCHCOpPHUU
xapakTep BuHa [32].

TakuMm dYHMHOM, JiTEpaTypHUH MacHUB MICTUTh
JocTarHbo iH(MopMalii /st GOpMyBaHHSI KOHIICTITY-
aNbHOT MOJIENI, aje HeAOCTaTHhO MPSIMUX COPTOCIIe-
nU(IYHUX TaHUX IS YHIBEPCATbHOI TEXHOJIOTI4HOT
iHCTpyKMii. Came 11e mpOoTHpivds BU3HAYAE HEOOXi-
HICTh CTPYKTYpPHO-aHATITUYHOTO ITiTXOTY.

Merta i 3aBIaHHA JocJaixKeHHda. MeToro cTarTi
€ Ha OCHOBI CTPYKTYPHO-aHAITHYHOTO y3arajibHEHHS
CydJacHUX HAayKOBUX IMyOITiKaIliif BCTAHOBUTH OCHOBHI
CKJIa/IOBI TEXHOJIOTIYHOTO TOTEHITialy COPTY BWHO-
rpamy CyxXomuMaHCHKHIA OITHIl B yMOBax KJIiMaTH4-
HUX 3MiH, BU3HAYUTH PIBEHBb JTOKA30BOCTI OKPEMHX
TEXHOJIOTIYHHX MiAX0/IB 1 chopMyBaTu COpTOCIIEIH-
(higHy KOHIIETIIiI0 aJanTHBHOI BiHi(ikamii.

Jiist JOCSTHEHHS METH ITOCTABJICHO TaKi 3aBIaHHS:
1) cucreMaTH3yBaTH KEpEIbHUN MacWB 3a TeMa-
TUYHUMH HampsiMaMu; 2) BIIOKpEMHTH TpsMi JaHi
1010 CyXOJIMMaHChKOTO OUJIOTr0 BiJi MOPIBHSJIBHUX
JIAHUX JJIs IHIIMX COPTiB; 3) BCTAHOBUTH KIIFOUOBI
KJIIMaTHYHO YyTJIHMBI CKJIaJOBI TEXHOJOTIYHOI 3pi-
JIOCTI; 4) KPUTUYHO OLIIHUTH JIOKA30BICTh mependep-
MEHTaliHHNX, pepMeHTaliiHIX 1 MIKpOO1OIOTiYHNX
IHCTPYMEHTIB; 5) BH3HAYUTH HAyKOBI NPOTaUHH;
6) copMyBaT KOHIENTYalbHY MOJCIb MPHUHSATTS
aJIaTUBHUX TEXHOJIOTIYHUX PIllICHb.

O0’exT, mpeaMet i MeToan nociimkennst. O0’ ekt
JIOCTIJDKCHHSI — TEXHOJOTIYHHMU IOTEHINAl COpPTY
BuHOrpany CyxoauMaHChKHid Oinnii y cuctemi BUpoo-
HUIITBA OLIUX CTOJIOBHX BHH 32 3MIHHHMX KJIIMaTUYHUX
ymoB. [lpeamer nociipkeHHs — omyOJikoBaHi JaHi
I0JI0 KJIOHOBOi MIHJIMBOCTI, TOTOJHOI YyTIMBOCTI,
TEXHOJIOTTYHOI 3PIJIOCTi, KHCIOTHOTO, apOMaTHYHOTO
Ta ()EHONBHOTO MOTEHIlially BUHOTPA/IY, a TAKOXK TeX-
HOJIOTTYHHX TPUHOMIB, 371aTHIUX MOAN(DIKYBAaTH CKJIa]l
1 CEHCOPHI BIaCTUBOCTI OUTMX BUH.
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Marepianom ciyryBaiu 50 mKepeln, BKIIOUCHHX
1o Gibmiorpadivnoro crmucky crarti: 42 KypHalbHi
HayKoBi TyOmikauii (OpHUriHaJdbHI JOCTIMKECHHS Ta
omsinu), 5 MoHorpadiii i pyHIaMeHTanbHUX (axo-
BUX BHJaHb, 2 HOPMaTUBHO-METOAMYHI JOKYMEHTH
OIV ta 1 cunrernunuii 3BiT IPCC. Jlns koxHOro
JDKepena BpYYHY KOIyBajM JOMIHAHTHUH NpenMmer
JOCTIKEHHS 32 HAa3BOIO, 00 €KTOM, 3MICTOM 1 THM
pe3yJIbTaToOM, SIKHH BUKOPUCTAHO B I1iHl cTarti. OnHe
JOKEPEJIO BIJHOCHIIH JIUIIIE JIO OJHOTO JIOMIHAHTHOTO
TEMaTUYHOTO OJIOKY, [0 BUKJIFOYAJIO MOABIMHUN M-
paxyHoOK; MOBHHUM po3noain ycix 50 mo3umiii HaBe-
JIeHo B Taom. 1.

CrpyKTypHUIi aHaJII3 BUKOHYBaBCs y /1Ba eranu. Ha
MepUIOMY eTari JKepelia po3MOoIiIeHO Ha CiIM TeMa-
TUYHUX OJIOKIB: mpsiMi jaHi Juist CyXOJMMaHCHKOTO
Oioro; kiiMar, (peHoJoTis Ta ajanTarlis; KUCIOT-
HICTh 1 TEXHOJIOTIUHA 3piNiCTh; apoMaTt, CKJIaj Srij
I MIKpOKJIIMaT; BiHi(ikallisi Ta KOHTPOJb MPOIIECY;
MIKpOOIOJIOTisl, a30T, JMOCTYIHHUH I JPIXKKIB
(YAN), i non-Saccharomyces; ¢pyHIaMeHTaIbHi IKe-
pena ta crangapti. Ha npyromy erami TBepIKeHHS,
IO CTOCYBAJIMCSI MOXKIIMBOTO TIEPEHECEHHS Pe3yJIbTa-
TiB Ha CyXOIMMaHChKUH OiNKH, OIIHIOBAJIH 3a TPH-
piBHEBOIO MIKaJo: | — psimi coprocnenudivni gaHi;
I — MexaHICTUYHO peJIeBaHTHI MOPIBHSIIBHI IaH1 JIJIst
Vitis vinifera L. Ta BUHOTpa10-BUHOPOOHUX CHCTEM
13 BIANOBIAHUM OlOXIMIYHMM a00 TEXHOJIOTTYHUM
MexaHizMoM; Il — TeXHOJIOTIUHI TIMOTe3H, MePCIeK-
TUBHICTH SIKUX 11 CyXOMMMaHCBHKOTO 01J10T0 oTpe-
Oye TpsIMOi eKCIIePUMEHTaIBHOT TEPEBIPKH.

3acTOCOBaHUM MiAXiM € CTPYKTYpOBAaHHM KOH-
TEHT-aHATI30M C(OPMOBAHOTO KOPIIYCY JIKEPEIL.
Horo 3aBnanusm OyJI0 HE OIIHIOBAaHHS [IUTOBAHOCTI
gy OibmiorpadiuHuX 3B’S3KiB, @ KUIBKICHO MPO30pe
BiZIOOpaKEHHSI TEMaTH4YHOI CTPYKTYpH came Ti€i
JI0Ka30BOi 0a3u, Ha sKii moOymoBaHo orsyj. Take
OOMEKEeHHSI HE J03BOJISIE TPAKTYyBaTH OTPHMAHHH
po3mofin sk 610J1iOMETPUYHY KapTy BChOTO HAayKoO-
BOTO T10J1s1, aJie pOOUTh NpoLeaAypy Kiacudikarii Bij-
TBOPIOBAHOIO B MeXaxX HaBegeHUX S50 mxeper.

Pe3ysiibTaTi  CTPYKTYPHO-aHAJITHYHOIO Yy3a-
rajibHeHHsI

1. TemaTu4Ha CTPYKTYpPAa AKepeJbHOT0 MACUBY

Posmonin 50 mxepen BUSBUB BUpPa)XeHY HeEpiB-
HOMIPHICTh JOCJIHUIBKOTO 1o, HalOinbrimii
OJIOK CTaHOBJSATH mpami 3 Kiimary, (eHoxorii Ta

amantanii — 15 mxepen (30,0%). Mikpobiomnorii,
a30THOMY cTaTycy Ta non-Saccharomyces NpuCBS-
yeno 11 mxepen (22,0%). dynaaMeHTanbHi mpaiii ta
CTaHAapTu cTaHoBIATH 7 Jxepen (14,0%), apomar,
ckiaj srig i Mikpokmimar — 6 (12,0%), npsmi nani
st CyxonmumaHncbkoro Oioro — 4 (8,0%), Binidika-
1isi Ta KOHTPOJb mpouecy — 4 (8,0%), KUCIOTHICTh
1 TexHonoriyHa 3pinictsb — 3 (6,0%). Cyma xareropiit
cranoBuTh 50 mxepen (100,0%), ockiibKkH MO/BIMHE
BiJTHECEHHS HE 3aCTOCOBYBAJIOCS.

KinbkicHUH pO3MOALT MOKA3y€e TOJIOBHY HAYKOBY
MPOrajiiHy: HpsiMi copTocrenupiuHi JTOCHIHKSHHS
CTaHOBIATH Juie 8,0% mKepeabHOro MacuBy. Tomy
HAyKOBO KOPEKTHA MOJIE/Ib MOBHUHHA YITKO BIILISATH
Te, 110 BKe JoBeeHo /st CyXOIUMaHChKOTO 011010,
BiJl TOTO, IO JHIIE OOIPYHTOBYE HampsM ManOyT-
HBOTO EKCTIEPUMEHTY.

2. KiioHoBa MiHJMBiCTh fIK mepumiuii piBeHb
aganranii

KoBaiboBa Ta cmiBaBT. Jocihigwid 13 KiIOHIB
CyxoiumaHcbkoro Oioro i Buaitwim 89162, 81123,
80121 Ta 41111 3a KOMIIJIEKCOM TOCHOJAPCHKUX
xapakTepuctuk [1]. Y HacTymHil poOOTI cepe BUHO-
MmarepiaiiB ypoxkaiB 2022-2024 pp. BHCOKI jeryc-
TalifHl OI[IHKK W OPHUIIHAJIBHICTh MPOMII0 MajH,
30kpema, kionn 81123, 54182, 89162 Ta 41111 [2].
[MopiBHSIHHS IIUX JBOX POOIT MOKAa3ye, MO arpodio-
JIOTiYHA TIepeBara i CeHCOpHa IepeBara He € MOBHI-
CTIO TOTOKHUMH KaTeropisiMu. OTke, KIIOH y CHCTEMI
aJanTUBHOT BiHI(IKAIT CIJIiJ pO3IVISIATH HE JIMIIE SK
(daxTop ypoxKaiHOCTI, a K JKepeno BapiadebHOCTI
CKJIa/ly CHPOBHHHU Ta MaiOyTHHOTO CTHJIIO BUHA.

Ileii BHUCHOBOK € TPSIMHM COpPTOCTCIH(DIYHUM
pE3yIBTaTOM 1 Ma€ HAWBHIMUN PIBEHb TOKA30BOCTI
B MeXax ommiay. BomHouac HasBHI myOmikamii He
JTO3BOJISTIOTH PAaHKYBaTH KJIOHH 3a CTabimpHICTIO pH,
BUHHOI Ta S0Jy4YHOT KUCIIOT a0 33 IHCTPyMEHTAIbLHO
BH3HAYEHNM apOMaTHYHUM MPOo(dijgeM y KOHTPACTHI 3a
TEeMIIepaTypoio i BosorozadesnedeHHsM poku. Came
IS BIICYTHICTH OaratopiuHoi cTabiIbHOCTI MOKa3HU-
KiB € TICPITIO0 JOCTiTHAIILKOO TTPOTATNHOFO.

3. IloroaHi yMmoBHM i TeXHOJIOTiYHA 3PiTicTh

Jlsmenko 1 CobopoBa TOKa3aal MOXKIHUBICT
MOJICJTIOBaHHS (POPMYBaHHS ITyKPHUCTOCTI Ta THTPO-
BaHO1 KHCJIOTHOCTI TEXHIYHOTO BHHOTPAIy 3a arpo-
METEOpPOJIOTIYHUMH  TOKa3HUKaMu  [liBHIYHOTO
[Tpuuopuomop’st [4]. TlompoBi mani Jlamenko Ta

Tabmung 1
BinTBopioBana remaTuuHa kiaacudikanis 50 qixepest (HoMepH HABeIEHO 32 CMIMCKOM JIiTepaTypH)
TemaTuunnii 6,10k Homepu pxepedt KinbkicTb Yacrka, %
Kitimar, denosoris Ta ananraris 5,6,7,8,9,11, 14,16, 17, 18, 19, 20, 41, 42, 43 15 30,0
Mixkpo6ionoris, YAN i non-Saccharomyces 27,28, 29,30, 31, 32, 46, 47, 48, 49, 50 11 22,0
DyHaaMeHTaIbHI JKepesa Ta CTaHIapTH 34, 35, 36, 37, 38, 39, 40 7 14,0
Apomar, cKIaj srij i MiKpoKJiMar 12,13, 15,21, 24, 25 6 12,0
Ipsimi gani 1yt CyxonuMaHCEKOro 0110ro 1,2,3,4 4 8,0
Biniikaris Ta KOHTPOJIb IPoLECY 26, 33, 44, 45 4 8,0
KucnotHicTb 1 TeXHOIOTIYHA 3PITiCTh 10, 22, 23 3 6,0
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criBaBT. miarBepawn st CyXoaMMaHChKOTO O1710r0
3B’30K TOKAa3HHMKIB SIKOCTI 3 TeMIEpaTypHUMH
1 BoJIOTiCHUMU Xapakrepuctukamu [3]. [iis 387 s13Ky
TUTPOBAHOI KHUCJIOTHOCTI 3 YOTUPMa MOKa3HUKaMHU
pecypciB Teruia B 1ild poOOTi HaBeIeHO KOe(IllieHTH
nerepminanii R? = 0,32; 0,33; 0,351 0,23 [3]. OTxe,
HaBiTh y MEXKax TEIIOBOTO OJIOKY MOSCHEHa YacTKa
Bapiailii € MOMipHO0, 0 HE JI03BOJISE 3BOUTH (POp-
MYBaHHSI KHUCJIOTHOCTI JI0 OJHOTO TEMIEepaTypHOro
YHHHUKA.

MexaHicTHUHE TOSCHEHHS i€l 3aeKHOCTI aae
pobora Sweetman Ta CmiBaBT., y SIKid MeTa0OIi3M
MaJiaTy po3nIsSAAETHCS SIK AMHAMIYHUIM MTpo1Iec, OB’ si-
3aHUi 13 PO3BUTKOM 1 uXaHHsIM 1utofy [22]. Plantevin
Ta CIIBaBT. TIOKA3aJiM, 0 KUCIOTHICTH 1 pH MmaroTh
BUPQXCHUH T'eHOTUNOBUM KommoHeHT [10]. 3Bigcu
BUIUIMBAE BAXKIIMBE OOMEKEHHS: MDKHApOJIHI JaHi
MiATBEPIDKYIOTh MEXaHi3M  KIIMaTHYHOTO PHU3HKY,
asie He JI03BOJISIFOTH BCTAHOBUTH YMCIIOBHIT mopir pH
abo si0myuynoi kucnotu came it CyXOMMMaHCHKOTO
0iyoro 63 MPSIMOTO EKCIIEPUMEHTY.

Jist IpakTHYHOT OLIHKK TEXHOJIOTIYHOI 3piIOCTi
1Ie O3HAYa€ Nepexij Bij| MapH «IyKPUCTICTh — THTPO-
BaHa KUCIIOTHICTBY JI0 PO3IIMPEHOIO HA0OpY MOKa3-
HUKIB: I[yKpH, TUTpOBaHa KHCJIOTHiCTh, pH, BHHHa
Ta 0My4YHa KUCIOTH, Maca Arou, (eHolbHEe HaBaH-
TakeHHsI, apomaruyHi npekypcopu ta YAN. Keller
0OTpyHTOBYE (Pi310JIOTIYHY B3a€EMOIIOB’ I3aHICTh MPO-
neciB pocruranus srin [34]. Jackson cucremarusye
TEXHOJIOTIYHE 3Ha4eHHs pH, KUCIOTHOCTI Ta cKary
cycia Juis BuHOpoOcTBa [35].

4. MikpokJiMaT rpoH Ta apOMaTH4YHA 3pUIiCTh

Ghiglieno Ta cmiBaBT. MOKazaiH, IO METEOPO-
JIOT1YHI YMOBHM ¥ KEpyBaHHsS JIICTKOBUM araparom

3MIHIOIOTb SIKICTB CYCJIa Ta HOPi30TPEHOTAHUH TOTEH-
mian [12]. OkpeMa poOoTa THX CaMUX aBTOPIB MIPOJIe-
MOHCTpYBaja 3MiHu ckiany srig Chardonnay i Pinot
Nnoir 3a BUJAJICHHS JIUCTKIB 1 IITY4YHOIO 3aTiHCHHS
[13]. Martin Ta CmiBaBT. BCTAHOBHJIM BILTUB MiKpO-
KJIiMaTy TPOH Ha apoMaTHM4YHHMH CKjiaja Sauvignon
blanc [15]. CykynHo 11i poOOTH HiATBEPIKYIOTh HE
KOHKPETHY pekoMeHpamito s CyXoIMMaHCBKOTO
01510T0, a IPUHIIMIT: TEMIIEpaTypa i eKCIO3UIIisl TPOH
MOXYTh 3MIHIOBaTH apOMaTHYHUHA MOTEHIian He3a-
JISKHO BiJI 3aralibHOT IIyKPUCTOCTI.

Pons Ta crmiBaBT. miIKpeciOOTh Oaratodakrop-
HUI XapakTep BIUTUBY KJIIMAaTHYHUX 3MiH Ha apoMa-
TUYHI CIIONYKH Ta iX mpekypcopu [25]. Tomy mara
30MpaHHs, BU3HAYCHA JIUIIE 32 MaCOBOIO KOHIIEHTpa-
€0 IYKPIB, MOJKE HE 301iratucst 3 ONTUMYMOM apo-
MatuyHOi 3pinocti. s CyXoinuMMaHChKOro Oi10ro
CEHCOpPHI BiIMIHHOCTI KJIOHIB yke 3adikcoBaHi [2],
OJTHAK 3B’S30K IMX BiJMIHHOCTEH 13 KOHKPETHUMU
JISTKUMH Mapkepamu Ta odor activity values y npoa-
HaJTI30BaHUX JKEpesiax He BCTAHOBJICHO.

5. IlependepMenTauiiini onepamii: Bix moreH-
niifHOT KOPHCTI 10 KPUTEPil0 3aCTOCYBAHHA

Alti-Palacios Ta cmiBaBT. IMOKa3ajau, 1[0 XOJIOIHA
nepeadepMeHTalliiiHa Malepailis 3MIHIOE JIETKUN
npodisk 1 apoMar OiMX BHH, NpudoMy edekr 3ae-
JKUTH B copty [26]. Lle poOuTh HEKOPEKTHUM TBEp-
JOKEHHSI TIPO yHIBEpcabHy KOpHCTh Marepartii. J{is
CyXOIMMaHCBKOTO O1IOTO pIIIEHHS Ma€ 3aJIeKaTH
BiJl CIIBBIHOIICHHS OTSHIIIMHOT €KCTpaKIlii apoma-
TUYHUX TPEKYPCOPiB, PEHOIHHOTO HABAHTAKEHHS Ta
PHU3UKY OKHCHCHHSI.

Waterhouse, Sacks i1 Jeffery neraipHo ommcyrorh
XIMIUHI MEXaHI3MU OKHCHEHHsS Ta POJb (DEHOIBHUX

TeMaTU4yHa CTPYKTYpa Macuey 3 50 npoaHanizoBaHux mxepen

KnimaT, cheHonoris Ta aganTauin

MikpoGionoria, YAN i non-Saccharomyces

dyHOaMeHTanbHi AXepena Ta cTaHOapTH

ApomaT, cknag fria i MikpoknimaT

Mpami gaxi ana CyxenumaHcekoro Binoro

BiHichikaLin Ta KOHTponk NpoLecy

KWCNOTHICTL | TEXHONOMiYHa 3pinicTh

4 6 8

10 12 14
KinekicTe axepen

Puc. 1. Tematuuna crpykrypa 50 qaxepe
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cyocrpariB y BuHi [36]. Filipe-Ribeiro Ta criBaBrT. moka-
3aJI1 HETATUBHUI BIUIMB KUCHEBOI SKCIIO3MII HA XpO-
MaTHU4HI XapaKTEepPUCTHKH OLIOr0 BHHA 1 MOXIIMBICTb
Horo 3MeHIeHHs jeokcureHamiero [33]. Omxke, s
Cyxonumancbkoro 6inoro nepeadepMeHTamiiftHiiA KoH-
TaKT 31 MIKIPKOFO CIIiJT JIOCHIIKYBATH Pa30M 13 KOHTPOJIEM
KHCHIO, a HE SIK 130/IbOBAaHUI TEXHOJIOTTYHUI (PaKTop.

Casassa i Sari gocuipkyBanu cold soak y Malbec
[44]. Ls poboTa moxe OyTH BUKOpUCTaHA JTUILIE JJIs
PO3YMiHHSI MPUHIUIIIB MacolepeHocy Ta CeHCOop-
HUX HaCHiAKIB mepeadepMeHTamiiHoi ekcTpakuii,
aje He SIK MPSMUN J0Ka3 ONTHMAIbHOIO PEKUMY
Jutst Oistoro copty. Take po3MeXyBaHHS € MPUHIIH-
MOBHM JIJIS aKaJIeMiuHOT JOOPOYECHOCTI OIS I0BO1
CTaTTI.

6. Temneparypa ¢epmenTauii Ta a30THUIi cTa-
Tyc sIK B3aeMofiroui (paxkropu

Molina Ta cmiBaBT. BCTaHOBWJIM, IO TEMIIEpa-
Typa (epMeHTalii 3MIHIOE CHHTE3 JAPKIKOBUX
JISTKUX apoMatuvHux croiyk [45]. Christofi ta cmi-
BaBT. Mokazanu it Assyrtiko, mo YAN BrumBae
Ha KiHETHKY OpOJiHHS, XIMIYHHH CKJIaJx 1 CEHCOpHI
XapakTepucTuku BuHa [32]. OTxe, onTuMizallis TeM-
neparypu 0e3 ypaxyBaHHS a30THOTO CTaTycCy cycia
€ METOJIOJIOTTYHO HETTOBHOIO.

s CyxomumaHCBhKOTO O1710T0 B IMpOaHai3oBa-
HOMY KOpIYCi HE BHUSBIEHO CHUCTEMAaTHYHUX COp-
TocienuiuHNX JaHuxX moA0 YAN y KOHTpacTHi
poku. Tak camo He BUSIBICHO (DaKTOPHOTO €KCIlepH-
MEHTY «IITaM S. cerevisiae X Temmeparypa X CKiaJ
cycinay. ToMy 4YMCIIOBI peKoMeHAalii IIOJ0 OINTH-
MaJIbHOI TemrepaTypu OpoaiHHS a0o KOpekiii a3oT-
HOTO JKUBIICHHS JJIsl IIBOTO COPTY B MEKax OISy He

(OpMYITIOIOTHCS; Il TApaMeTPH MalOTh CTAaTyC HaIlpsi-
MiB 7151 IPAMOI EKCIIEPUMEHTAIBHOT IIEPEBIPKH.

7. Non-Saccharomyces Ta Oiosoriune kepy-
BAHHS KHCJIOTHICTIO

Morata Ta  cmiBaBT.  pO3NIAAAIOTH  NON-
Saccharomyces sik iHCTpyMeHT 30epexeHHS abo
MMOCHJICHHS CBDKOCTI BuHA [28]. Vicente Ta CIiBaBT.
crucTeMaTH3yloTh poib Lachancea thermotolerans
y BUHHIH TEXHOJIOT11, BKIIIOYAIOUH 3/I1aTHICTh OKPEMHUX
HITaMiB IPOAYKYBaTH MoJI0uHy Kucioty [30]. Benito
MI0Ka3aB BHPaKEHY LITaMOBY BapiaOeNbHICTh TEXHO-
morivaux edektiB L. thermotolerans [47]. Hranilovic
Ta CITIIBaBT. TaKOXK MPOIAEMOHCTPYBAJIN PI3ZHOMAHIT-
HICTh CHOJIOTIYHHX O3HAK IbOTO BHIY [46].

Jns CyxonumaHCBKOTO Oisoro Olojorivyne Tija-
KHCJICHHS € JIOTIYHO OOTPYHTOBAaHUM JIMIIE JIJIS TIap-
Tii 13 HEMOCTATHHOIO TIPUPOTHOIO KUCIOTHICTIO abo
nigBuineHum pH. Horo me ciin MO3UIIOHYBATH SIK
cTaHgapTHy onepatiro. [lepen 3acTocyBaHHsIM HEOO-
XiZIHO BU3HAUaTH BHUXiAHWUN pH, TUTpOBaHy KHCIOT-
HICTh 1 TIPO(iab OPraHIYHUX KHUCIIOT, a e(PEeKT KOH-
KPETHOTO IITaMy MEPEBIPSITH B COPTOBIN MaTpHIIi.

Puyo Ta cmiBaBT. TOKazaiMM  TOTCHIA
Metschnikowia pulcherrima s OiompoTekmii Ta
OJTHOYACHO HATOJIOCHIIN Ha 3aJISKHOCTI Pe3ysIbTary BiJl
nIramy, Mikpo0ioTu i yMoB 3actocyBaHHs [27]. Varela
y3arajJbHUB INUPIINK OlOTEXHONOTiYHMHA MOTEHIiAT
non-Saccharomyces y ¢epmentoBannx Hanosix [49].
Jis CyxonnmaHChKOTO O1710TO 11l JIaHi BH3HAYarOTh
MEPCIIEKTUBHUI EKCIIEPUMEHTAJILHUI HAIIPsSIM, aJie HE
JIOBOAATH MOXKJIMBICTB ITOBHOI 3aminn SOa.

8. Iepapxist H0Ka30BOCTi Ta HAYKOBi NPOraJINHH

9. CoprocnenugiyHa KOHUeENLis aJanTHBHOL
BiHi(ikauii

Tabmuws 2

Iepapxist noka3oBocTi Ta KII0OY0Bi HayKkoBi mporaauny moea0 CyxoJMMaHCbKOro 6ijioro

MiHJIUBICTB npodinto [1]; cercopHi i (i3uKo-xiMidHI

BiZIMIHHOCTI BUHOMarepiaiis [2]

I — mpsimi mani

Kommnonenrt o miaxTBepaKEHO PiBens qoxa3oBocTi Ilo moTpidHO MepeBipuTH
BiMiHHOCTI IPOLYKTUBHOCTI . .
A L pory L7 CrabinbHicTb pH, KMCIOTHOTO
Kionosa IYKPUCTOCTI, KUCIOTHOCTI Ta CEHCOPHOTO

Ta JIETKOTO PO LTI KIOHIB Y
KOHTPACTHI POKH

3B’S30K SIKOCTI BPOXKAIO 3
TEMIEPaTYPHUMH Ta BOJIOTICHUMH
MoKa3HUKamH [ 3]

[oronHi ymoBH

I — mpsimi mani

Bararopiuna nuHamika pH,
BUHHOT i S0Ty4HOT KUCTIOT

TemmeparypHa 4y JIMBICTH MaJIaTHOTO

KinpkicHa peaxiist

npodine Assyrtiko [32]

pEeKOMEHAAMIT 11t COPTY

Manar i pH MeTabomi3my [22]; TeHOTHIIOBI II — mexanicTuuHi gaHi .
R : CyXOJIMMaHCBHKOTro 617010
BigminHocTi pH [10]
MixkpoxmiMar Bruus excriosuiii Ha ckiaf srif [13] . . . OnTrmalpHa eKCIIO3HIIs TPOH
. II — nopiBHsUIBHI AaH1
TPOH Ta apomar Sauvignon blanc [15] JUISL COPTY
Temmneparypa, TPUBATICTb,
XoJiogHa . . . . .
Marepatis Copro3zanexHa 3MiHa apomary Oiummx BuH [26] | III — TexHOMOTIYHA TinmoTe3a (heHONBEHE HABaHTAXKEHHS I
P OKHCHIOBaHICTh
Temmneparypa . . . . . . Bzaemopis «mram x
‘eparyp Brums Ha npikmkoBi stetki metaboitu [45] | 111 — TexHOMOTIYHA rinoTe3a A .
OpoiHHS TeMIeparypa X pik»
VAN BrummB Ha KiHETHKY, CKJIaJl i CEeHCOPHHI II — mopiBHsuTbHI maHi; 111 — CoprocnenudivHi Jiarna3oHu Ta

norpeba B KOpeKIil

L. thermotolerans | [Totentian 6iomoriunoro miakuciaeHus [30]

II1 — TexHonOriyHa rimoresa

[Tam, cxema iHOKyJSLIT Ta
CCHCOpHUI edekT

M. pulcherrima Bionporexropuuii moteHmian [27]

III — TexHOMOrIYHA TimoTE3a

CyMICHICTB 13 MATPHIICIO COPTY
Ta pexxumoM SO:
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Tabmumsa 3

Marpuus NpUiiHATTA aJaNTUBHUX TEXHOJOTiYHMX pimenb 11 CyxoauMaHcbKoro 0i1oro

Bxinnuii 6,10k KoHTpoabHi nokazHuKU

TexHoJioriuHe pimeHHst

Kpurepiii pesyabraty

CKJIaJI, CEHCOpHA crerudika

KJIOHIB

Temneparypa, . .
. - .. | HacTtora koHTpOIIO TocTHraHHs, | banmanc 3pinocti 6e3 Brpatn
Kiimar 1 pik BOJIOr03a0e3IIeueHHs], TeIUIOBUIH . .
JaTa 30upaHHs CBIKOCTI
cTpec
IIponyxTuBHICTH, 6a30BUI Nudepenriiiorana mepepodka L
Kion CrabiIbHICTh CTHIIIO

Lyxpu, TA, pH, Bunna/s16:1y4na

TexHooriuHa 3pinicTh
KHCJIOTH

[ara 30upanss, motpeda B
KOPEKIIil KHCIIOTHOCTI

Kucnorauii 6ananc

[Mpexypcopwu, dpenomnn,

Apomar/peronu .
OKHCHIOBAaHICTh

Mariepariisi, IpecyBaHHSI, 3aXUCT
Big Oz

ApomaTnyHa BUpas3HicTh 0e3
TIpPKOTH/OKHCHEHHSI

Oepmenraniitna marpuns | YAN, pH, Temneparypa cycia

IlITtam, Temneparypa, >KUBJICHHS

TloBHOTa OpOIiHHS Ta YNCTOTA
apomary

Buxinna mikpobiora, pH,

Mikpobiosnoriuna cTparerist | . o
LiJIbOBHUIA CTHIIB

S. cerevisiae / non-
Saccharomyces / GionpoTexiis

CralbiIbHICTh, KUCIOTHICTD,
CEHCOPHHH Npodiib

PesynbratoM CTpyKTYpHOTO aHallizy € He Halip
yHIBEpPCAIbHUX TEXHOJIOTTYHUX PEKUMIB, & TOCITiI0B-
HICTh MPUHHATTS pilieHb. [lepmuii piBeHb — YMOBH
POKy: Teruio3abe3neueH s, BOAHUN PEXHUM 1 MiKpo-
KJIIMaT 30HM IUIOAOHOMIEHHS. Jpyruii — KIOH SK
JDKEpEeNo  BHYTPINIHBOCOPTOBOI  BapiaOelbHOCTI.
Tperiii — QakTu4Ha TEXHOJOTIYHA 3pLTICTh, BU3HA-
YeHa 32 KOMIUIEKCOM IIyKpiB, TUTPOBAHOI KHCIIOT-
HOCTi, pH Ta opraniuHuX KucioT. YeTBepTuii — po3-
[IMPEHI XapaKTePUCTUKU: apOMATUIHUH, (ESHOIBHUHA
1 a30THUH MTOTEHIT . JIUIIIe micIIs THOTO 0OMPAIOTHCS
TEXHOJIOTIYHI omepartii: gara 30upaHHsi, KOHTAKT 31
LIKIPKOIO, KOHTPOJIb KHCHIO, TemIeparypa (GpepmeH-
Talii, mraM JIPDKIKIB 1, 32 MOTpeOu, OlojoriuHe
PEryaIoBaHHS KUCIOTHOCTI.

KonuenTtyajbHa NOCTIIOBHICTL aJaNTHBHOL
BiHidikanii: kK1iMaTHYHI YMOBH pPOKY — KJIOH —
TEXHOJIOTiYHA 3PUIiCTh — CKJIaJ BHHOTpagy —
TEXHOJIOTiYHe PillleHHsA — CEHCOPHA SAKICTh.

HaykoBa HOBU3HA

HaykoBa HOBH3HA poOOTH TONATAE y TPHOX B3ae-
MOTIOB’ A3aHUX pesynbrarax. [lo-nepire, 50 mxepen e
JIUIIE OMHICAHO, a CTPYKTYPOBAHO 3a CIMOMa TeMaTH4-
HHUMH OJIOKAMH 3 KIJIbKICHIM BH3HAUYCHHSIM X YacTKH,
110 TO3BOJIMIIO BCTAHOBUTH JICOAIaHC MK IMPOKOIO
MDKHAPOTHOIO JTOKa30BOIO0 0a3010 Ta MAJOI0 KiJIbKi-
CTIO TIPAMUX JOCIiKeHb CyXOJIMMaHCHKOTO O1510T0.
[lo-gpyre, 3amporNOHOBaHO TPUPIBHEBY i€papXito
JTIOKA30BOCTI, SKa BITOKPEMITIOE TIPSIMi  COPTOCTIC-
nudidHi pe3yasTaTH Bi MEXaHICTUYHO peJIeBaHT-
HUX TIOPIBHSJIBHUX JAaHUX 1 TEXHOJOTIYHHX TilOTe3.
ITo-Tpete, cdopmoBaHO CcOpTOCTICIU(IUHY KOHIICTI-
Iif0 QJanTHUBHOI BiHi(iIKaIlii, y SAKii TEXHOJIOTIUHE
piteHHst € (QYHKIIEI0 YMOB POKY, KJIOHY Ta (hakTHd-
HOTO 0araTOKOMITOHEHTHOTO CKJIa[ly CHPOBWHH, a HE
Hamepes 3a/IaHoi TEXHOJIOTIIHOT CXEMHU.

[IpakTryHa IIHHICTH KOHIIEMIIII TTOISTAaE B TOMY,
0 BOHA BW3HAYa€ HE «KpaIlui» YHIBepCaIbHUI
pexuM, a Hablp BUMIPIOBAaHUX KPHUTEPIiB, 32 SKUMH
pexxuM Mae obupatucs. Lle cTBopioe OCHOBY i
MTONANBIIOro (haKTOPHOTO EKCIepUMEHTy Ta Oara-
TOpiuHOI 0a3W «IOTOAHI YMOBH — KJOH — CKJIaf

BHHOTpAIy — MapaMeTpH BiHidiKamii — CKIaa BUHA —
CEHCOpHA OITIHKaY.

BucHOBKH Ta nepcneKTHBH MOAAIbIINX JA0CTi-
TKeHb

1. CtpykrypHuii anamiz 50 mkepen mokaszas, 10
HalOTbIIa YacTka C(HOPMOBAHOTO KOPITYCY CTOCY-
€ThCS KiTiMary, (heHoorii Ta agamramii — 15 mxepen
(30,0%), Tomi six mpsimi nani moxo CyXomMMaHCHKOTO
Oimoro mnpexncrasieni 4 mxepenamu (8,0%). Lle
BHU3HAYA€ HEOOXITHICTh YITKOTO PO3MEKYBaHHS COp-
TocTenu()iTHUX BUCHOBKIB 1 pe3yNIbTaTiB, IIepeHece-
HUX 3 1HITIX BUHOTPAI0-BHHOPOOHUX CHCTEM.

2. [IpssMuM# 1O CITIIDKEHHSMH TATBEPHKCHO KITO-
HOBY MiHJIUBICTE CyXOTMMaHCHKOTO O1IOTO 3a TOC-
MONAPCHKUMH, (PI3UKO-XIMIYHUMH Ta CEHCOPHUMH
xapakTepuctukamu [1]. Okpema oIliHKa BHHOMATE-
piajiB maTBepAwIa BiAMIHHOCTI KJIOHIB 32 OpTraHO-
menTtUaHEM TpodimeM [2]. OTke, KJIOH TOIIIBHO
BKIIFOYATH JI0 MOJENI TEXHOIOTIYHOI ajamTarii sK
caMOCTiHHUH (hakTop.

3. Jnsa CyXomuMaHCBKOTO O1710TO MiATBEPIHKCHO
3B 530K ITOKAa3HHWKIB SKOCTI BpOXKAI0 3 TeMIlepa-
TypHUMH Ta BoJIOTicHUMHU ymoBamu [3]. BomHowac
HasBHI J1aHl HE JTO3BOJISIOTH MOSICHUTH BCIO MIHJIH-
BICTh SIKOCTI JIMIIIE TEMITEPATYPOIO, 110 OOTPYHTOBYE
OaratoakTOpHY OILIHKY POKY.

4. KiiMatudHO ajanTHBHA OIIHKA TEXHOJIOTIU-
HOi 3pLIOCTI TOBMHHA JOMOBHIOBATH ITyKPHUCTICTH
1 THTPOBaHY KHCJIOTHICTh NMOKa3HWKaMu pH, BUHHOT
Ta A0My4HOI KHCIOT, a Hamaimi — YAN, (eHompHUM
1 apoMaTHYHUM ToTeHITiaioM. Taka rmorpeda BUILIH-
Ba€ 3 TCHOTUITOBHX BiJIMiHHOCTEH KUCIOTHOCTI [ 10] Ta
TEMIIepaTypHOI Yy TAMBOCTI MeTaboImi3My Mamary [22].

5. XomogHa Marepartis, 010TpOTeKIIis, OiojorivyHe
MiKACIEHHS Ta BUOIp Temrieparypu depMeHTartii
€ HayKOBO OOTPYHTOBaHUMH HAIIPSMaMH JOCITiJKEHHS,
ajie He TOTOBUMH COPTOCIIEITU(PITHIMI pPEKOMEH IAITi-
amvu. Ix edexruBricTs 11 CyXONMMMAaHCHKOTO GiT0r0
noTpedye NMpsIMOi eKCTIEPUMEHTAIBHOT TIEPEBiPKH.

6. 3anporoHOBaHA KOHIICTIIiS «KIIMATHYHI YMOBH
POKY — KJIOH — TEXHOIIOTiYHa 3pIJTiCTh — CKJIJl BUHO-
rpajsly — TEXHOIIOTIYHE DIMIEHHS — CEHCOpPHA SIKICThH
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Y3TOIKY€E Ha3BY, METY, 3aBJaHHS Ta PE3yJIbTaTH POOOTH
1 popMye OCHOBY JUIs TIepeXoy Bifl (DIKCOBAHOI TEXHO-
JIOTTYHOT CXeMH JI0 a/IaliTUBHOT BiHi(ikartii.

7. IlpiopuTETHUMU MTONATBIIAMU JIOCIPKEHHIMU
€: bararopiunuii MOHiTOpUHT pH Ta BUHHOI/sI01yuHOT
kucinot; GC-MS-npodinroBaHHsl JIETKHX CIIONYK;

Bu3HaueHHs1 YAN; ¢hakTOpHi JOCTIIH 31 CTPOKOM 30H-
paHHsI 1 XOJIOJTHOIO Mallepalli€to; OIliHKa B3a€MOJii
«mTaM X Temreparypay; nepepipka L. thermotolerans
i M. pulcherrima y coproBiii MaTpuii; iHTerpauis
IHCTpYMEHTaJIbHUX MOKa3HUKIB i3 JAECKPUITHBHUM
CCHCOPHHM aHaJIi30M.
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the Sukholymanskyi Bilyi grape variety under climate change: a structured analytical review and an adaptive
vinification concept

Abstract. Purpose. The study aimed to provide a structured analytical synthesis of evidence on the technological
potential of the Ukrainian wine grape cultivar Sukholymanskyi Bilyi under climate variability, assess the level of
evidence for adaptive technological approaches, and formulate a cultivar-specific concept of adaptive vinification.
Methodology. The evidence base comprised 50 scientific, fundamental, and normative-methodological sources
included in the article bibliography. A structured content analysis was applied, assigning publications to seven
thematic blocks and three evidence levels: direct data for Sukholymanskyi Bilyi; mechanistically relevant evidence
obtained for other Vitis vinifera L. cultivars; and technological approaches requiring cultivar-specific experimental
verification. Results. Direct cultivar-specific studies accounted for 4 of 50 sources (8.0%), whereas the largest
thematic blocks addressed climate, phenology and adaptation — 15 sources (30.0%) — and microbiology, nitrogen
status and non-Saccharomyces — 11 sources (22.0%). Direct studies confirmed intravarietal clonal variability in
agronomic, physicochemical and sensory characteristics and demonstrated relationships between crop quality
indicators and thermal and moisture conditions. Under climate variability, technological maturity should therefore
be assessed not only through soluble solids and titratable acidity but also through pH, organic-acid balance,
aroma maturity and yeast-assimilable nitrogen. The evidence for cold pre-fermentation maceration, oxidation
management, fermentation temperature, bioprotection and non-Saccharomyces yeasts was critically differentiated
according to its direct applicability to the cultivar. Conclusions. A cultivar-specific sequence, “vintage climatic
conditions — clone — technological maturity — grape composition — technological decision — sensory quality”, was
proposed as an adaptive vinification framework. The framework converts the literature review into a system of
testable technological decisions rather than a universal processing recipe. Priority research needs include multi-
vintage monitoring of pH and tartaric/malic acids, volatile profiling, YAN determination, and controlled trials of
maceration, bioprotection, fermentation temperature and biological acidification.

Keywords: Sukholymanskyi Bilyi, grape, climate change, technological maturity, structured literature analysis,
acidity, adaptive vinification.
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Anomauia. Y cmammi HagedeHo pe3ynvmamu 00CIiONCeHb, CHPAMOBAHUX HA YOOCKOHANEHHSA MEXHON02IT 8uco-
KOOLIKOBUX PUOHO-DOCIUHHUX NACT HA OCHOBI MOBCMOLOOUKA 13 6UKOPUCMAHHAM KOHOWISAHO20 OinKka ma sionyunol
KITMKOGUHU. AKMYanbHICmb 00CI0NCEHHS 3yMOGIEeHA HeOOXIOHICTNIO CIMEOPEHHS XAP1UO8UX NPOOYKMIE Nid8uLyeHoT
Oionoeiunoi yinHocmi, 36a1AHCOBAHUX 3 DIIKOGUM CKIAOOM, 30A2AUEHUX XAPUOBUMU BOTOKHAMU MA OI0I02IUHO
AKMUBHUMU PEHOBUHAMU, WO GION0GIOAIOMb CYUACHUM NPUHYUNAM 300POBO20 XAPYYBANHS.

Memoto pobomu 6yno naykoge o6IpyHmMyeants ma yOOCKOHAIEHHSI MEeXHON02I GUCOKOOIIKOBUX PUOHO-POCTUH-
HUX RACT WIISAXOM UKOPUCTAHHS KOHONJIAHO20 OLIKA I AOMYYHOL KIIMKOSUHU OJi NIOBUWEHHS Xapuoeoi, biono2iu-
HOI YiHHOCIMI Ma NOKPAWeHHs (DYHKYIOHATbHO-MEXHON0IUHUX 81acmusocmell 20mogoi npooykyii. ¥ pobomi eu-
KOpUCMAHO KOMNJIEKC 3A2aNbHONPUNHAMUX OP2AHONENMUYHUX, QI3UKO-XIMIYHUX | YHKYIOHATIbHO-NEXHONOTUHUX
Memooie O0CHIOHNCEHHS.

Po3spobneno mooenvni peyenmypu pudHo-pociuHnux nacm i3 pisHum pignem gHeceHHs KOHONasAHo20 binka (3—7%)
ma aonyunoi knimxosuru (1-2%) i docriodicerno ix 6naue Ha NOKAHUKU AKOCMI 20mo6oi npodykyii. Bcmanosnero,
WO BUKOPUCMANHHS POCTUHHUX (DYHKYIOHATLHUX IHePedicHmMI8 CRpUsE NIOBUULEHHIO 6MICHTY OLIKA, Xapyo8ux 0/10-
KOH [ MIHEPATbHUX PEUOBUH, NOKPAULYE 8000~ MA HCUPOYMPUMYBATbHY 30AMHICIb, 3a0e3neyyc cmadiibHiCMb KOH-
cucmenyii ma niosuUWYe 8UXIi0 20Mo8o20 NPOOYKmMy. 3a pe3yibmamamii KOMNIeKCHOI OYiHKU Op2aHONenmuyHuXx,
Di3uKO-XiMIUHUX | PYHKYIOHATbHO-MEXHONOLTUHUX NOKAZHUKIE ONMUMATbHOIO USHAYEHO peyenmypy, wo MiCImumby
7% krononaanozo 6inka ma 1% sbnyunoi kiimxosunu. Po3pobnenuti npodykm xapaxmepuzyemubcsi UCOKOIO0 Xap-
406010 Ma OION0STUHOI0 YIHHICMIO, O0OPUMU CILOJNCUBYUMU BLACMUBOCTNAMU | MOdIce OYmMU peKoMeno008anutl Oisl
BUPOOHUYMEA.

Ipaxmuune 3nuauenns podbomu noiseac y posuiupenti acopmumennty UCOKOOIIKOBUX pUOHUX NPOOYKMIG i3 Gu-
KOPUCMAHHAM SIMYUZHAHOL NPICHOBOOHOL pubu ma poCiunHOl CUPOSUHU, WO BIONOBIOAE CYHACHUM MEHOCHYIIM
PO3BUMKY XAPYOBUX MEXHONO0CIH, NPUHYUNAM PeCypCo30epedcelts ma KOHYenyii 300p06020 Xapyy8amnHsi.

Knruosi cnosa: moscmonodux, KoHonaanuil Oiiox, A6nyuHa KIimKo8UHA, YYHKYIOHANbHI THepedieHmu, puoHo-
POCIUHHI RACMU, BUCOKOOLIKOGT NPOOYKMU, XAPUO8d YIHHICMb, (DYHKYIOHAIbHO-MEXHON02TUHI 61ACUBOCTI.

[ocranoBka mpodiaemu. OJHIEID 3 TPOBITHUX
TEHJICHII PO3BUTKY Cy4YacHOI XapyoBOi MPOMHCIIO-
BOCTI € po3poOJieHHS MPOAYKTiB HOBOTO TMOKOJiHHS,
SKI TOEAHYIOTH BHCOKY XapyOBYy MWIHHICTb, (i3io-
JoriuHy e(eKTHBHICTh Ta (PyHKLIOHAJIbHE MpPHU3HA-
YeHHS. 3pOCTaHHS MOLIMPEHOCTI ajliMEeHTapHO-3a-
JISKHUX 3aXBOPIOBaHb, Je(ilUTy MOBHOLIHHOTO
0OiJIka, He3aMiHHUX aMiHOKHCJIOT, XapUuOBHX BOJIOKOH
i OlONIOTIYHO aKTUBHHMX PEUOBHMH Yy pallioHi Hace-
JICHHSI 3yMOBJIIOE€ HEOOX1IHICTb CTBOPEHHS XapuOBHX
MPOIYKTIB 13 TOKPALICHUM HYTPIEHTHUM CKJIaJIOM.
VY 3B'I3Ky 3 UM OCOOJHMBOI aKTyanbHOCTI HalyBae
BUKOPHCTaHHS KOMOIHOBaHOT CHPOBHHU TBAPUHHOTO
Ta POCIMHHOTO MOXOKECHHSI, 1110 J03BOJISIE HE JIUIIE
MiJIBUIIATH Oi0JIOTIYHY IIHHICTh TOTOBOT MPOAYKIIIi,
aze i ONTHMI3yBaTH 1l TEXHOJIOTiYHI BIACTUBOCTI Ta
PO3IIMPUTH aCOPTUMEHT XapuoBHX MPOMYKTiB [1-5].

BinnoBijHO 10 cydacHOi KOHIIEMIIT Xap4yBaHHS,
MEPCIEKTUBHUM HAMPSIMOM € CTBOPEHHS puOHO-pOC-
JMHHUX NpoAykTiB. Came ToMy KOMOiHyBaHHs pHO-
HOI Ta POCIIMHHOT CUPOBHHHU HUHI PO3MIIAJAETHCS SIK
OJMH 13 HalOUIbII e(EeKTUBHUX HUISAXiB CTBOPEHHS
IHHOBAIIHUX Xap4OBUX MPOAYKTIB [6-9].

Takuit minxix 3a0esneuye GopmyBaHHS 30ayiaH-
COBaHOTO AaMIHOKHCJIOTHOTO CKJIaay, ITiJIBUILICHHS
BMICTy Xap4OBHX BOJIOKOH, aHTHOKCHJAHTIB, MiHe-
paJbHUX PEYOBMH 1 BiTaMiHIB, a TaKOX CHpUSE
MOKPAILIEHHIO CTPYKTYPHO-MEXaHIYHUX XapaKTepuc-
THK TOTOBOT MPOIYKIIii.

AHaJi3 oCTaHHIX JocaizkeHb i myOmikamii.
3HauHWII BHECOK Y PO3BHTOK HAYKOBHX OCHOB TEX-
HOJIOTii pPUOHMX NPOAYKTIB 3poOWINM SK yKpaiH-
CbKi, TaK 1 3apyOixHI BueHi. [IuTaHHS i BUIICHHS
Xap4yoBoi I[IHHOCTI M'ACHOi Ta PUOHOI CHPOBHHH,
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BHKOPUCTAHHsI OIJTKOBUX KOMIIO3UIlIH, YIOCKOHA-
JICHHSI TEXHOJIOT1H KOMOIHOBAaHHMX MPOIYKTIB Ta OLi-
HIOBaHHS X (YHKIIOHAJIbHO-TEXHOJIOT1YHUX BIACTHU-
BocTel BHcBiIEHO y mpaisx B. M. Ilaciunoro,
H. B. Ilpurynbscbkoi, JI. @. IlaBioupkoi, a Takox
F. Shahidi, J. W. Park, M. Chalamaiah, B. D. Kumar,
R. Hemalatha, T. Jyothirmayi, uni mocmimkeHHS
crany (yHAaMEHTOM Cy4YaCHHX TEXHOJOTi mepe-
poOiiennst OinkoBoi cupoBuHu [10-15]. Haykosi
pe3ysibTaTH 3a3Ha4eHUX aBTOPIB CBiAYaTh, 110 pUOHA
CUPOBHUHA € OJTHUM i3 HAWUIIHHIIIMX JDKEPEN MOBHO-
LIHHOTO O17Ka, HE3aMIHHUX aMIHOKHCIIOT, ITOJIIHEHA-
CHUYCHHX KUPHHUX KUCIOT POAUHU ®-3, )KUPOPO3UNH-
HUX BiTaMiHiB, KaJlbLilo, pochopy, celeHy Ta iHInX
(i310JI0TTYHO BaXKJIMBUX KOMITOHEHTIB, HEOOXiTHUX
Ul TIATPUMAaHHS HOPMaJIbHOTO (YHKI[IOHYBaHHSI
opranizmy Jitogunu [10, 13—15].

OcoOnuBe Miciie cepen puOHOT MPOIYKILi 3aiima-
I0Th TACTOMOMIOHI BHUPOOM, SIKI XapaKTepH3YIOTHCS
BHCOKOIO 3aCBOIOBAHICTIO, OJHOPIIHOK KOHCHUCTEH-
i€, JOOPUMHU OPraHOJCITUYHUMH BJIACTHBOCTSIMU
Ta IIMPOKUMH MOKIMBOCTSIMU MOAMQIKallii penentyp-
HOTO CKJIafy. 3aBAsKH IUIACTHYHIM CTPYKTYpi Taki mpo-
JYKTH JIO3BOJISIIOTH €(DEKTUBHO BBOAUTH Pi3HOMAHITHI
(yHKLIOHANBHI IHrpeieHTH Oe3 ICTOTHOTO MOTIPIIEHHS
CIIOKMBYMX XapakrepucTuk. Kpim Toro, macronomioni
PHOHI MPOYKTH € MEPCIIEKTUBHOIO OCHOBOIO [IJIs CTBO-
PCHHSI BUCOKOOLIKOBHX XapUOBHX CUCTEM i3 PEryliboBa-
HUMH (i3UKO-XIMIYHUMHU Ta (YyHKIIOHATEHO-TEXHOJIO-
TYHUMHM BIIACTHBOCTSIMH [ 15].

[Monpu 3Ha4HY KiABKICTh JAOCIIKEHbB, IIPUCBSYC-
HUX YOCKOHAJIEHHIO TEXHOJIOTil pUOHUX MPOAYKTIB,
aKTyaJbHUM 3QJIMIIAETHCS MUTAHHS TiJIBUIIECHHS iX
OiosoriYHOT IHHOCTI IUIIXOM BUKOPHCTAHHS HETpa-
JUIIHHOT pOCIMHHOT cpoBUHU. OCOOMMBHIA iHTEpEC
BHKJIMKAIOTh POCIMHHI O1JTKOBI KOHIIGHTPATH Ta Xap-
YOB1 BOJIOKHA, SIKI OJJHOYACHO BUKOHYIOTH XapuOBY
¢dyHkIito. BBeJieHHST TAKMX KOMIIOHEHTIB 3a0e3meuye
MIJIBUIICHHS O1JIKOBOI I[IHHOCTI MPOJYKTIB, MMOKpa-
LICHHS BOJIOTOYTPUMYBaJIBbHOI, KUPOYTPUMYBATBHOL
Ta eMyJbIyBaJBbHOI 31aTHOCTI (apiieBux CcHUCTEM,
(dbopmyBaHHsI cTabIIBHOT CTPYKTYPH Ta 30UIbILICHHS
BHXOJly TOTOBOT mpoaykiii [5, 7, 8, 14, 15].

Ceper cyyacHHX POCIMHHUX JPKepe OiIka 0coou-
BOI yBaru 3acijyroBy€ KOHOIUIIHMM Outok [10], sikuii
OCTaHHIMH POKaMH aKTUBHO JIOCII/DKYETBCS SIK TIEp-
CIIEKTUBHUI (YHKIIOHAIBLHUAIN IHTPEIIEHT Xap4OBHX
npoaykTi. 3a nanumu J. D. House, J. Neufeld, G. Leson
[16], Olku HACIHHS KOHOTIEITh XapaKTePH3YFOTHCS BUCO-
KHM BMICTOM €JIECTHHY Ta aJIbOyMiHiB, 30a71aHCOBaHUM
AMIHOKHUCIIOTHAM CKJIaJIOM, JO0OPOI0 IEPETPABHICTIO,
BIICYTHICTIO DJIIOTEHY Ta 3HAYHOIO EMYJIBI'YBaIbHOO
aktuBHICTIO. KpiM 1IbOT0, KOHOIUISIHUIL OLIOK € JpKepe-
JIOM MiHEpaIbHUX PEYOBUH, MOMI(QEHONBHUX CIIOIYK
1 IPUPOJIHUX AHTUOKCUAHTIB, 1[0 CYTTEBO IIiJIBUIILYE
(yHKLIOHATBHY [IHHICT TOTOBUX MPOIYKTIB.

He MeHI nepcrneKTHBHUM iHTPEAIEHTOM € sI0mydHa
KIIITKOBHHA, SIKY OTPUMYIOTbH 13 BTOPHHHOI CHPOBUHH
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IUIOIOTNIEPEPOOHOT MPOMUCIIOBOCTI. BHCOKHMI BMicCT
HEPO3YMHHUX 1 PO3YMHHHUX XapUOBHUX BOJOKOH, MEK-
TUHOBUX PEYOBUH Ta (PEHONBHHX CIOIYK OOyMOB-
Jroe 11 3AaTHICTH TMOKpAIlyBaTH BOJO3B'SI3yBaJIbHY
Ta BOJIOTOYTPUMYBAJIbHY 31aTHICTh XapyOBUX CHC-
TeM, CTadUli3yBaTH CTPYKTYPY €MYJNbCid, 3MEHIIy-
BaTW BTPATW Macd Mij 4ac TEPMIYHOTO 0OpOOIICHHS
Ta MiIBUILYBaTH (Di310JIOTIYHY LIHHICTH MPOAYKIII.
Hocnimxennst M. Elleuch, D. Bedigian, O. Roiseux,
S. Besbes, F. Figuerola, M. Hurtado Ta iHmmx yueHux
JOBOJSITh €(EKTUBHICTD BI/IKOpI/ICTaHHﬂ q)pyKTOBI/Ix
Xap4OBHX BOIIOKOH y TEXHOJIOTIIX MSICHUX 1 pUOHUX
NPOAYKTIB (PyHKIIOHAILHOTO Mpu3HadeHHs [17-19].

Hespaxkaroun Ha 3HAYHY KUIBKICTB JIOCIII/KEHB,
MPUCBSIYEHUX OKPEMOMY BHKOPHCTAHHIO POCITUHHUX
OiIKiB 200 Xap4OBUX BOJIOKOH, TUTAHHS iX KOMILICK-
CHOTO 3aCTOCYBaHHS Y TEXHOJIOTii BHCOKOOUIKOBHX
pUOHO-POCIMHHMX TAacT Ha OCHOBI TOBCTOJIOOMKA
JOCTIDKEHO HeAocTarHbo. OcCOoOIMBO — aKTyallb-
HUM 3aJIUIIAETHCS BCTAHOBJICHHS 3aKOHOMIPHOCTEH
BIUIMBY KOHOIUISIHOTO O1J1Ka Ta SIOMyYHOT KJIITKOBUHH
Ha CTPYKTYPHO-MEXaHIuHi BJIAaCTHBOCTI (apiieBux
KOMIIO3UIiH, GOpMyBaHHS TEKCTYPH, XapyuoBOi IiH-
HOCTi, (DYHKIIOHAJTBHO-TEXHOJOTIYHUX XapaKTepuC-
THK 1 CIOXKHBYHMX BIIACTUBOCTEU TOTOBOI MTPOIYKIILi.

TakuM YMHOM, YAOCKOHAJICHHS TEXHOJIOTIT BHCO-
KOOITKOBUX PUOHO-POCIMHHUX TMAacT i3 BUKOPHUC-
TaHHSM M'sica TOBCTOJIO0OMKA, KOHOIUISHOTO OliIKa
Ta S0My4YHOI KIITKOBUHU € aKTyaJbHUM HAyKOBUM
HAMPSMOM, SIKHI BINIOBIJJa€ CY4aCHUM TEHJICHIIISM
PO3BUTKY (YHKIIIOHAJIBHOTO XapuyBaHHS, PUHIH-
naM KOMIUICKCHOTO BUKOPUCTAHHS CHPOBHHH Ta KOH-
HeMNIii CTaJoro po3BUTKY Xap4OBOi MPOMHUCIIOBOCTI.
Peasizanisi Takoro miJIXoAy J03BOJIUTH PO3LIMPHTH
aCOPTHMEHT (YHKI[IOHATBHUX PUOHUX HpOIlyKTlB
MiIBUIIATH €(DEeKTHUBHICTh BUKOPHCTAHHS BITUU3HS-
HOI CUPOBHMHHU Ta CTBOPUTH KOHKYPEHTOCIIPOMOXKHY
MPOIYKIIiIO 3 MOKpAIIEHNMHU XapuOBUMH W TEXHOJO-
TYHUMHU XapaKTePUCTHKAMH.

®opmyBaHHs 1ijiel crarTi. Meroto cTarTi € Hay-
KOBE OOTPYHTYBaHHSI Ta YIOCKOHAJICHHS| TEXHOJOTIi
BUCOKOOUTKOBUX PHOHO-POCIMHHHUX TIACT Ha OCHOBI
TOBCTOJIOOWKA IIISIXOM KOMIIIEKCHOTO BHKOPHCTAHHS
KOHOITISIHOTO O1J1Ka Ta sI0JyYHOT KITITKOBUHHM IS TTijI-
BUIIIEHHS Xap4oBOi K OI10JIOTiYHOT IIHHOCTI, TOKpa-
HIeHHS (DYHKII0HATbHO-TEXHOJIOTTYHUX BIACTHBOCTEH
(apiieBux CHCTEM 1 3a0€3MeUeHHS] BUCOKHX CIIOMKHB-
YHUX XapaKTEPUCTHK FOTOBOI MPOAYKILII.

Jnist mOCSATHEHHSI TOCTaBJICHOI MeTH Tependa-
YCHO BHPIIICHHS TaKWX 3aBJaHb: MMPOBECTH aHaIi3
Cy4acHUX HAayKOBHX JOCIIJKEHb IOJO0 TEXHOJOTIH
BUPOOHUIITBA PUOHMX TACT Ta 3aCTOCYBaHHS (QYHK-
[IOHANBHUX POCIMHHHUX IHTPENIEHTIB y OLIKOBUX
XapuoBHX CHCTEMax; OOIPYHTYBaTH JOUUIBHICTb
BUKOPUCTaHHA M'Aca TOBCTOJIOOMKA, KOHOIIJISTHOTO
Oiyka Ta sI0IyYHOT KIIITKOBUHH SIK PEIETITYPHUX KOM-
MIOHEHTIB BUCOKOOUTKOBUX TACT; PO3POOUTH EKCIie-
PUMEHTAIbHI peuenTypu pHOHO-POCTMHHHUX TacT
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i3 pi3HUM pIBHEM BHECEHHsI KOHOIUIIHOTO OijKa Ta
SIOJTyYHOT KIIITKOBUHM; AOCHIJUTH BILTHB POCIMHHHUX
IHrpeieHTIB Ha (PYHKIIOHAJILHO-TEXHOJOTIUHI Bia-
CTHBOCTI (hapLIeBUX KOMIO3HMILIH; BU3HAYMTH Opra-
HOJICTITUYHI, (I3UKO-XIMi4HI Ta XapuoBi MOKa3HUKH
PO3pOONEHUX 3pa3KiB; BCTAHOBUTHU ONTHMAIbHUI
piBEHb BHECEHHS KOHOIUIIHOTO Oinka Ta s0my4HOl
KIITKOBUHM AJISl OTPUMAaHHS BUCOKOSIKICHOTO IpO-
JIYKTY 3 ITJIBUIIICHOIO O10JIOTTYHOKO IIHHICTIO.

OO0'eKT DOCHIKEHHSI — TEXHOJIOTisS BAPOOHUIITBA
BHCOKOOUIKOBHX PUOHO-POCIMHHMX NAacT HA OCHOBI
TOBCTOJIOOMKA 13 3aCTOCYBaHHSIM KOHOIUISTHOTO OijKa
Ta SI0My4YHOT KIITKOBUHHU. [IpesMer NOCIiKeHHs —
peuentTypHuil ckiaja, (QyHKIIOHAILHO-TEXHOJIOTIUHI
BJIACTUBOCTI (hapIlIeBUX KOMIIO3HUI[iH, OpPraHoJer-
TUYHI, QI3UKO-XIMIYHI Ta XapyoBi MOKAa3HUKU BUCO-
KOOUIKOBHUX PHOHO-POCITMHHUX TACT.

Marepiaau i meTomau. MarepiaiaMmu J10CITiPKEHHS
ciyryBaiu M'sico ToBctonoouka (Hypophthalmichthys
molitrix), KOHOTUITHUHN OLIOK, sIOyYHA KIIITKOBHHA,
a TAKOXK EKCIIEPUMEHTaJbHI 3pa3KH BUCOKOOITKOBUX
PUOHO-POCIIMHHUX MACT, BATOTOBJICHI BIAMOBITHO J10
PO3pOOJICHUX PEIEenTyp i3 Pi3HUM PIBHEM BHECCHHS
POCTMHHUX (YHKIIOHAIBHUX 1HIPEAI€HTIB.

JocmipkeHHsT TPOBOAWIIM 13 3aCTOCYBaHHSIM
3araJbHONPUAHSITUX, CTaHAapTU30BaHUX Ta Cydac-
HUX IHCTPYMEHTAIBHUX METO/IIB aHaJIi3y, pPEKOMEH/I0-
BaHUX JJIsl OI[IHIOBAHHS SKOCTI pUOHOT CUPOBUHU Ta
MacTONOMIOHUX Xap4yoBux cucreM. OpraHoyenTHYHI
MOKAa3HWKM BU3HAYaIM 3a 0aJbHOIO CHCTEMOIO BiJl-
MOBITHO JI0 YHMHHUX HOPMATHUBHHUX JOKYMCHTIB.
®Di3uKO-XIMIYHI JOCIHIUKEHHS BKJIIOYAIA BH3HA-
YCHHSI MACOBOI YaCTKU BOJIOTH, OlJIKa, JKUPY, 30JIH,
a TaKOX JIOCII/PKEHHS (PYHKI[IOHAIbHO-TEXHOJIOT14-
HUX BJIIACTHUBOCTEH, 30KpeMa BOJIOIOYTPUMYBAJIBHOI,
KUPOYTPUMYBAILHOT Ta €MYJIbI'yBaJIbHOT 31aTHOCTI
MOJICJIBHUX (PapIIeBUX KOMITO3HIIIH.

ExcniepuMenTasibHi  J1aHI  ONpaIbOByBaJIA 13
3aCTOCYBaHHSIM METOJIB MaTeMaTHYHOI CTaTHCTUKHU.
JlOCTOBIpHICTh OTPUMaHUX PE3YJIbTATIB OL[IHIOBAIH
3a kpurepieM CTbIOfIEHTa NpPU PiBHI 3HAYYIIOCTI
p < 0,05, a Bci BU3HAUCHHS BHKOHYBaJH HE MEHIIE
HDK Yy TpPUKpATHIM TOBTOPHOCTI 3 MOAAJIBIIUM
OOUYHMCIICHHSIM CepelHIX 3HaueHb Ta CTaHIAPTHUX
BIAXHWJIEHD.

Buknan ocnoBHoro matepiasy. OHIM 13 BU3Ha-
YalbHUX HAaNpsSMiB  YIOCKOHAJICHHS TEXHOJOTIH
(YHKI[IOHANBHUX PUOHUX MPOJYKTIB € ONTHUMIi3alis
PEUENTYPHOTO CKIIAAY MHUISIXOM MO€IHAHHS OIiIKIB
TBapPUHHOTO Ta POCIMHHOTO TOXO/KECHHS, IO J03-
BOJISIE OJTHOYACHO MMiJBUIIUTH Oi0JOTIYHY IIHHICTB,
MOKPAIIUTH (QYHKIIOHAILHO-TEXHOJOTUHI XapaKTe-
PUCTHKH Ta cOpMyBaTH 30aJaHCOBAaHWH HYTPIEHT-
HUI Tpodisib TOTOBOI MPOAYKIii. Y cydacHUX xap-
YOBHX TEXHOJIOTISX TAaKUU MIJXIJ PO3MVISIAETHCS SIK
OJIMH 13 HAWOIBII IEPCTICKTUBHUX IIUISIX1B CTBOPEHHS
BUCOKOOUTKOBUX MPOMYKTIB 13 TMPOTHO30BaHUMH
(YHKI[IOHATBHO-TEXHOJIOTIYHUMHU BIACTHBOCTSIMH.

HaykoBOIO KOHIICTIIIEI0 JAHOTO JOCIiHKECHHS
CTaJI0 CTBOPEHHSI BUCOKOOITKOBOT pUOHO-POCITMHHOT
MacTH Ha OCHOBI (hapiry TOBCTONOOWKA i3 3acTOCY-
BaHHSIM KOHOIUISTHOTO OijKa Ta s6yqHO{ KIIITKOBUHU
SK B3a€MOJIOTIOBHIOBAILHUX (DYHKI[IOHAILHUX 1HTpe-
nieHTiB. Takuii miaxia 3ade3mneuye KOMIUIEKCHE BUPi-
IICHHA JBOX B3a€MOIIOB'SI3aHMUX 3aBAaHb: 30aradeHHs
MPOIYKTY TTOBHOILIIHHAM POCITUHHUM O1JIKOM Ta I1iJie-
CIPSIMOBaHE PETYIIOBaHHS (YHKI[IOHAILHO-TEXHO-
JIOTIYHUX BJIACTUBOCTEH (QapiieBoi cuctemu. Bubip
TOBCTOJIOOMKA K OCHOBHOI CHPOBHHH OOYMOBJICHHUN
MOro BUCOKMM BMICTOM JICTKO3aCBOIOBAHOT'O OlJIKa,
CHPUSTIAMBEM aMIHOKHCIIOTHUM CKIIQJIOM, HEBHCO-
KOO BapTICTIO Ta 3HAYHOIO MOUITHPEHICTIO Yy TPICHO-
BOJIHIN aKkBaKkynpTypi Ykpainu. binmkm m'si30BOi TKa-
HUHH TOBCTOJIOOMKA XapaKTepU3YIOThCS BHCOKOIO
eMYJIbIyBaJIbHOIO 3[ATHICTIO Ta 3AATHICTIO (opMy-
BaTH MIPOCTOPOBY OLITKOBY MATPHIITIO i 9ac TETUIOBOT
00poOKH, IO € BAXKITUBOIO MEPETYMOBOIO OTPHUMAHHS
nact i3 IUIACTHYHOI KOHCHCTEHIIIEI Ta BHCOKOIO
CTaOUIBHICTIO CTPYKTYPH.

Jns OinkoBoro 30aradeHHs] PENenTyp BHUKOPH-
CTAaHO KOHOIUIAHWH OIUIOK, SIKUH MICTHTH 3HAYHY
KUIBKICTh €IECTHHY —  3allacHOTO IIOOYIISIPHOTO
011Ky HaCiHHS KOHOIEINb, Ta allbOyMiHIB, XapaKTepH-
3yETbCA BUCOKOIO O10JOTIYHOIO LIHHICTIO, JOOPOIO
MIePETPABHICTIO Ta 30a7JaHCOBAHUM aMiHOKHCIIOTHIM
ckmagoM. Kpim Toro, (hyHKITIOHATHHI BIACTHBOCTI
KOHOTUISTHOTO OiJIKa TIPOSIBISIOTHCS Y 37IaTHOCTI 3B'A-
3yBaTH BOXY, CTaOUIi3yBaTH €MYJbCIHHI CHCTEMH Ta
Oparu y9acth y (hopMyBaHHI TPOCTOPOBOI OLIKOBOT
CITKH, 110 € OCOOJIMBO BaXKJIMBUM JJISl TIACTOMOI0-
HUX TPOnyKTiB. Jpyrum ¢(yHKIIOHaIHPHIM KOMIIO-
HEHTOM Oysio 00paHo sS0IydHy KIIITKOBHHY. 3aBISKU
BHCOKOMY BMICTY IICJIFOJIO3U, TEMIIICIIIONI03, TICKTH-
HOBHX PEYOBHMH Ta IHINMX XapuOBHX BOJOKOH BOHA
XapaKTePU3YETHCSI 3HAYHOIO TiIpaTaIliifHOI0 aKTHB-
HICTIO, BHCOKOIO BOJIOTOyTPHUMYBAIBHOIO 3JIaTHICTIO
Ta CTPYKTYpOYTBOPIOBAJIBHUMM  BJIACTHBOCTSAMHU.
Y 6aratoKOMIOHEHTHHUX O1TKOBO-AMCIIEPCHUX CHCTE-
Max SI0Ty4Ha KITITKOBUHA BUKOHYE POJIb IPUPOJHOTO
crabimizaropa, 3MEHINYIOYM CHHEpE3HC, MiJBUNILY-
104U CTIMKICTh €MYJIbCiH Ta Cpusitoun (HOpMYBaHHIO
OLIBII OTHOPITHOT KOHCUCTEHIIIi TOTOBOTO TIPOIYKTY.

®DopMyBaHHS MOJEIBHUAX PELENTYpP 3MiHCHIOBAIH
3a TMPUHIMIIOM IOCTAHOI 3aMiHM YaCTHHU PUOHOTO
(aprry CyMINIII0 KOHOIUISIHOTO OlIKa Ta sOMy4HOl
KIITKOBUHU. Takuii METOAMYHHI MiAXiJ J03BOJISIE
NPOCTEKUTH 3aKOHOMIPHOCTI 3MiHM TEXHOJIOTTYHHX
BJIACTHBOCTEH (hapIIeBUX CUCTEM 3aJIC)KHO BiJ[ KOH-
HeHrpailii (D)yHKIIOHAJIBHUX IHTPEIIEHTIB 1 BCTAHO-
BUTH 1X ONTHUMABLHHUI PIBEHb BHECEHHS. SIK KOHTPOJIb
BUKOPUCTOBYBAJIM TpaIULiiHy peuentypy puOHOi
nactu 0e3 POCIMHHUX KOMITOHEHTIB. J{0CIiTHI KOMITO-
3UIT BIPI3HSIIMCS TMOCTYIIOBUM 301UIBIICHHSIM Kijlb-
KOCTI KOHOIUISHOIO Oinka Bim 3 10 7%, TOMl SIK BMICT
SIONTyYHOT KIIITKOBMHM 3MIHIOBAIM B Mexax 1-2%,
IO BIJNOBIZA€ KOHIICHTPAI[ISIM, PEKOMEHIOBAaHUM
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CYYaCHUMH JOCIIUDKEHHSAMH ISl 3a0€3MICUCHHS TeX-
HOJIOTIYHOI €()eKTUBHOCTI O€3 iCTOTHOTO MOTipIICHHS
OPraHoJICITHYHNX BIACTUBOCTEH.

AHai3 po3po0JCHUX KOMIIO3HUIIH CBIIYUTH, IO
301JIbIIIEHHS YaCTKHU KOHOIUISTHOTO Oi1Ka 3aKOHOMIPHO
CYIIPOBOKYETHCSI 3MEHIICHHSIM KUIBKOCTI PUOHOT
CHpPOBHMHH, OJHAK 3arajbHa MacoBa YacTka Oiika
B CHCTEMi He JuiIe 30epiracrbesi, a W MOTEHIIHHO
IiJIBUIIYETHCS 3aBISIKU BUCOKIN KOHIICHTpAIlil O1J1KO-
BUX (hpakmili pOCIMHHOTO NMOXOMKeHHs. OQHOYACHO
BiZOYBa€TbCSl PO3MIMPEHHS! aMiHOKHCIOTHOTO IPO-
(bUTI0 TPOAYKTY 32 PaXyHOK B3a€EMHOTO JONOBHEHHS
O1nKiB puOM Ta HACIHHS KOHOTIEIb.

BaxmMBHM TEXHOJIOTTYHUM aCEKTOM € TOCTYIIOBE
KOpUT'YBaHHS KUTBKOCTi BoaW y penenTtypi. HeoOxiaHicTh
JIOJIATKOBOI TiJpaTallii MosSICHIOETHCS 3HAYHOIO COPOIIii-
HOIO 3/IaTHICTIO SIK KOHOIUISTHOTO O1JIKa, Tak 1 s0myuHol
KJIITKOBUHU. 3a HEJAOCTATHBOI KIJIbKOCTI BOJIOTH BifIOy-
BA€ThCS HAJIMIPHE YIIUTbHEHHS OLIKOBO-TIONiCAXapH/I-
HOT CHCTEMH, 110 HET'aTUBHO BILUIMBAE HA TUIACTHYHICTb
macT Ta iX CEHCOpPHE CPUHHATTA. 301LIbIICHHS BMICTY
BoAM 3abe3redye TOBHIlIE HaOyXaHHS IMOJicaxapui-
HHUX KOMIIOHEHTIB, CTaOlIi3ye MPOCTOPOBY CTPYKTYpPY
¢dapmry Ta cnpusie QopMyBaHHIO OHOPIZHOI KpeM
MOAIOHOT KOHCUCTEHI].

Oco0nuBHi iHTEpeC CTaHOBHUTH B3a€EMOIisi Oif-
KOBHX 1 MoJicaxapuJHUX KOMIIOHEHTIB y Oararo-
KOMIIOHEHTHIH JucriepcHiii cuctemi. KoHorumsHuit
O1JIOK BUKOHY€E (DYHKIIiFO OITKOBOTO KapKaca, TOJI SIK
sI0JTyYHa KIJIITKOBHHA, aJ1COPOYIOUYH 3HAUHY KUIBKICTh
BOJIOTH, CTa0lIi3ye CTPYKTYpYy €MYNbCii, 3MEHIIye
BTpaT MacH TiJ 4ac TepMiuyHOi 0OpOOKM Ta ITiBH-
LIy€ CTIMKICTh TOTOBOTO TPOAYKTY 10 BHIUICHHS
BUIBHOT pinmuHH. Y pe3yibTari (pOpMyeThest OUIbII
crabinpHa OUIKOBO-TIOJNiCaxapuaHa MaTpHis, siKa
3a0e3reuye MOKpaIlIeHHS! TEKCTYPHUX XapaKTepHuc-
THK MIACTONOAIOHUX BUPOOIB.

HayxoBe oOrpyHTyBaHHS BHOpaHMX KOHIICHTpAITii
(YHKI[IOHANBHUX IHTPEIIEHTIB 0a3yeThcsl HA cydac-
HUX YSIBICHHSAX PO MEXaHi3MHU (OPMYBaHHS CTPYK-
TYpH KOMOIHOBaHUX Xap4OBUX CHCTEM. 30KpeMa, BHe-
CEHHsI KOHOIUITHOTO OijiKa B KiJIbKOCTI moHaa 7—8%
MOXE CYNPOBOKYBATUCS TOSIBOIO CIIeli(igHOro
POCIMHHOTO MPUCMAKy Ta MiABHIICHHSIM KOPCTKOCTI

KOHCHCTEHIII1, T/l SIK 30UIbIIEHHS BMICTY SIOIyqHOT
KJIITKOBUHU TIOHAJ 2% 3/1aTHE MPU3BOIUTH JIO HaJl-
MipHO{ B'S3KOCTi Ta 3HIKEHHS TUIACTUYHOCTI MACT.
Came TOMy JTOCIIIJDKYBAHHUE 1HTEpBaj KOHIICHTpPALIN
MOKHa BBa)KaTH TEXHOJIOT1YHO OOIPYHTOBAaHUM JUIS
BCTAHOBIICHHS ONITHMAIBHOTO PEIETITYPHOTO CKIIAJY.

Otxe, po3poOIieHI MOJENIbHI KOMITO3HINT CTBO-
PIOIOTh HAayKOBO OOTPYHTOBAaHY EKCIICPUMEHTAIbHY
OCHOBY [UIsl TIOJJIBIIOTO JIOCHI/PKEHHSI OpraHo-
JEeNTUYHUX, (PI3UKO-XIMIYHUX 1  (YHKIIOHAIIb-
HO-TEXHOJIOTIYHUX BIIACTHBOCTEH BUCOKOOLIKOBUX
prOHO-pocTUHHMX acT. [loanbiie KOMITJIEKCHE Olli-
HIOBaHHSI OTPUMAHUX 3Pa3KiB JO3BOJIUTH BCTAHOBUTH
ONTHMAaJIbHE CHiBBITHOIICHHS PUOHOI Ta POCIMHHOT
CHUPOBHMHH, WIO 3a0€3MEYUTh MaKCHMalbHE IIO€]-
HaHHS BUCOKOi XapyoBOi IIHHOCTI, TEXHOJOT1YHOI
CTabLIBHOCTI Ta CIIOKUBYOT MPUBAOIMBOCTI TOTOBOTO
MPOIYKTY.

OpraHonenTu4He OIiHIOBAHHS MPOBOMIN METO-
JIOM 3aKpHUTOI Jerycraiii BiIIOBIJHO JO 3arajibHO-
NPUAHITAX METOAMK CEHCOPHOTO aHaiidy. Excrieptu
OIIHIOBAJIM 3O0BHIIIHINA BUIJIAJ, KOJIp, 3amax, CMak,
KOHCHCTEHIIIIO Ta 3arajbHe BPaKCHHS BiJ| MPOIYK-
i, Mo J03BOJMIO O0'€KTHMBHO BCTAaHOBMTH BILIKB
(GYHKIIOHAILHUX THTPEJIEHTIB Ha SKICTh mact. Yci
JMOCTITHI 3pa3Kd BiIMOBIJATH BUMOTaM JO IACTO-
MOJIOHNX PUOHHUX MPOAYKTIB 1 XapaKTepu3yBaJINCs
OJHOPIHOIO CTPYKTYpPOIO, PIBHOMIPHUM KOJIEOPOM,
MIPUEMHUM PUOHUM apOMaTOM Ta TapMOHIHHUM cMa-
koM. KOHTposbHU 3pa30K MaB TpaauIliiiHi CEHCOpHI
XapaKTEePUCTUKH, OFHAK HMOTO KOHCHCTEHINsl Oyma
MEHII CTAaO0UTBHOIO TIOPIBHSHO 3 JIOCIITHUMHI KOMITO-
SULIISMU.

BcranosiieHo, 1110 BBEIEHHS KOHOIUISHOTO OlIKa
Ta SO0JYyYHOI KIITKOBHHU ITO3UTHBHO BIUIMBAE Ha
CTPYKTYPHO-MEXaHIuHI BIACTHBOCTI MPOIYKTY. YKe
3a BHeceHHs 3% KoHOIUIsTHOTO Oinka ta 1% s6myy-
HOI KIITKOBMHM IacTH HaOyBajW OULTBII TUTACTHY-
HO1, OTHOPITHOT KOHCUCTEHIIII, TOAl SK 301TBIICHHS
BMicTy Oinmka 10 5% crnpusio (opMyBaHHIO KpeM
MOMIOHOT TEKCTYpH, MiIBUIICHHIO COKOBHTOCTI Ta
cTabimpHOCTI (hapiIeBoi CUCTEMH.

Haiikpamii opraHonenTHyHi MOKa3HUKH TIpojie-
MOHCTpPYBaB 3pa3ok i3 7% koHoruIstHOTO O1Ka Ta 1%

Tabmus 1

Crky1ag MoeJIbHUX KOMIIO3M LI BHCOKOOIIKOBUX PUOHO-POCTHHHUX NMACT HA OCHOBI TOBCTOJI00MKA,
KI Ha 100 Kr roToBOro npoayKry

HajiMmeHyBaHHS CHPOBHHH KonTpoib 3pasok 1 3pa3ok 2 3pa3ok 3 3pa3ok 4
®Daprr ToBCTONIOOMKA 72,0 68,0 65,0 63,0 61,0
Konomisuuii 6110k — 3,0 5,0 7,0 7,0
S10mydHa KITITKOBHHA - 1,0 1,0 1,0 2,0
Mopxksa GaHIIOBaHa 10,0 10,0 10,0 10,0 10,0
[uOyns macepoBana 8,0 8,0 8,0 8,0 8,0
Ouig pimakoBa 4.0 4,0 4,0 4,0 4.0
Cinb 1,5 1,5 1,5 1,5 1,5
[lepeupb yopHwMii 0,2 0,2 0,2 0,2 0,2
Bona 4,3 4,3 53 53 6,3
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sI0Ty4HO1 KIITKOBHHH. BiH XapakTepusyBaBcsi HIX-
HOIO TUTACTHYHOIO KOHCUCTEHIIIEI0, TIIAJAKOI0 TOBEPX-
HEI0, MPUPOAHUM CBITIO-KPEMOBUM KOJILOPOM, rap-
MOHIHHMM PUOHHM CMaKOM Ta IPUEMHUM apOMAaTOM.
Bucoki emynbryBanbHi BIaCTHBOCTI KOHOTLISTHOTO
OlIka y TIO€JAHAHHI 31 CTPYKTYpO YTBOPHOBAJIBHOIO
J€r0  S0MYy4YHOI KIIITKOBMHU 3a0€3IeUniIf  OITH-
MaJIbHY TEKCTYPY Ta PIBHOMIPHHUH PO3MOIiT BOJOTH
y MPOIYKTI.

Pazom i3 TuM 30imbIIEHHS KITBKOCTI sOmyy-
HOI KIITKOBMHUA A0 2% CHOPUYMHUIO YIIIbHEHHS
KOHCHCTEHI[i, HE3HAYHE 3MEHIIECHHS COKOBUTOCTI
Ta mocnabneHHs iHTEeHCHUBHOCTI cMmaky. Lle mosic-
HIOETBCS. BUCOKOIO BOJIO3B'SI3yBAJIbHOIO 3JIaTHICTIO
XapyoBUX BOJIOKOH, 5IKi (pOpMYIOTH OUBII HIUTBHY
MIPOCTOPOBY  CTPYKTYpY OUIKOBO-TIONiCaxXapuIHOT
cucremu. JKoJieH 13 MOCHIAHUX 3pa3KiB HE MaB CTO-
POHHIX 3amaxiB, IPUCMaKiB ad0 03HAK CTPYKTYPHOI
HEeCTaOlNBHOCTI, IO TIATBEPIXKYE TEXHOJIOTIUHY
CYMICHICTh PHOHOT CUPOBUHH 3 KOHOIUISTHHUM OLTKOM
Ta SOIYYHOIO KIITKOBHHOIO. OTpHMaHi pe3ynbTaTH
CBIJIYaTh, 110 BUKOPUCTAHHS KOHOIUISHOTO OLTKa Ta
SIOJTyYHOT KIJIITKOBUHH € TEPCIEKTUBHUM HAMPSIMOM
YAOCKOHAJICHHSI TEXHOJIOT1] BUCOKOOIIKOBUX PUOHO-
pocnuHHUX macT. HaiGinbm 306anaHcoBaHi opraHo-
JISNTHYHI TIOKa3HUKH 3a0e3redye perentypa i3 7%
KOHOIIIsTHOTO Oinka Ta 1% si0MydHOi KIIITKOBHHH,
SIKY JIOLIJIBHO PEKOMEHYBaTH ISl MOJIATbIIUX (Di3u-
KO-XIMIYHHUX 1 TEXHOJIOTTYHUX JIOCIIKEHbD.

BusHaueHns  Qi3uUKO-XIMIYHMX  TTOKa3HHKIB
€ OIHMM 13 HalOIbI iH(QOPMATUBHHUX €TamiB OIli-
HIOBaHHS €(QEKTHBHOCTI PO3pOOIECHOI TEXHOIOrI],
OCKIJIbKA came BOHM OO0'€KTHBHO XapaKTepH3yIOTh
XapyoBy IIHHICTh MPOJYKTY, HOrO CTPYKTYpHi 0CO-
OJMMBOCTI Ta TEXHOJOTIYHY JOUUIBHICTE BHKOPH-
cTaHHsl (YHKIIOHAJIBHUX I1HIPENIEHTIB. Y Mexax
JOCHIJDKEHHSI OCOONMBY YBary MPHJIUICHO aHali3y
3MiH BMICTY OCHOBHUX HYTPIEHTIB MiCJISI BBEICHHS
JIO PEILENTYPU KOHOILISTHOTO O1JIKa Ta sIOMyYHOT KIIIT-
KOBHHH.

OTtpumani pe3ynbTaTtd cBiguaTh (Tabnuns 2), mo
BUKOPHCTAHHSI POCIMHHUX KOMIIOHEHTIB 3aKOHO-
MIipHO 3MiHIO€ XiIMIYHUI CKJIaj nacT i cripusie hopmy-
BaHHIO MPOAYKTY 3 BHUIIOK OiOJOTIYHOIO IIHHICTIO.
HaiiGinbIn cyTTeBi 3MiHM BCTaHOBJICHO 3a MOKa3HU-
KaM{ MacoBOi 4acTKW Oillka, BOJOTH Ta XapyOBUX
BOJIOKOH.

Amnaniz (i3UKO-XIMIYHOTO CKJIAAy PO3pPOOJICHHX
PUOHO-POCIMHHNX TTACT TIOKA3aB, 1110 BKJIIOYCHHS JI0

pelenTypyu KOHOILUISHOTO Oijka Ta sSOJy4YHOI KIIIT-
KOBUHH CHpHUSE 3MiHI CHIBBIAHOIIEHHS OCHOBHHX
HYTPIEHTIB 1 MOKpAIIEHHIO XapyoBOi IHHOCTI IOTO-
Boi npoxykuii. Hait0inbn BupakeHi 3MiHU BCTaHOB-
JICHO 3a MOKa3HWKaMU MacoBOT 4acTKU OiJiKa, Xapyo-
BUX BOJIOKOH, MiHEPAJIbHUX PEUYOBHH Ta BOJIOTH.

31 30UIBIICHHSIM 4YacTKM KOHOIUISIHOrO —Oijka
BpeLENTypi BMIiCT OiKamoctynoBo3pocraB i 13,4%
y KOHTpOJBbHOMY 3pa3ky 10 15,4% y Bapianti III,
10 BIJANOBia€ MPUPOCTy Oiu3bko 15% BiIHOCHO
KOHTPOJIt0. Taka TEHJCHIIISI TIOSICHIOETHCS BUKOPHC-
TaHHSM BHCOKOOIJIKOBOTO POCIIMHHOTO 1HTPEIi€HTa,
OCHOBY SIKOTO CTAQHOBJIATH 3aracHi OUIKM HACiHHS
KOHOIICNIb — €ICCTUH 1 albOyMiHH. Ix BrTIOUCHHS
3a0e3redye He JMie 30iIbIICHHS OITKOBOI CKIa-
JIOBOi, a ¥ TMOKpAICHHS aMIHOKHCJIOTHOTO CKIIAIy
TOTOBOTO TMpOAYKTy. OIHOYAacHO crocTepiranocs
HE3HAYHE 3HWKCHHS MacOBOI YaCTKH BOJIOTM — BiJl
73,8 mo 71,2%. lle € 3akOHOMIpHUM HAaCIIiJKOM
BBEJICHHS CYXHX POCJIMHHHX KOMIIOHEHTIB 13 BHCO-
KOO TiJpaTaliiiiHoro 31arHicTio. KoHOMISHUE O1/10K
1 s0Jy4YHa KIITKOBMHA 3B'SI3yIOTh YaCTHHY BOJIOTH
y BHYTPILIHIA CTPYKTYpi (apiieBoi CHCTEMH, IO
cnpusic (HOopMyBaHHIO OifbIl cTabiILHOT OLIKOBO-
MoJTicaxapyuIHOT MaTpHIli 6€3 TOTIPIICHHS COKOBHUTO-
CTi IPOYKTY.

Bwmict xupy 3MiHIOBaBCS HE3HAYHO 1 3aJMINABCS
B Mexax 7,3—7,5%, 1o CBITUMTH TPO BIACYTHICTH
ICTOTHOTO BIUIMBY POCIWHHHUX IHTPEMI€HTIB Ha
3araJiIbHUi JIMIOHAA CKjajx macT. HesHaune miaBu-
IICHHS TIOKa3HMKA MOKHA TOSCHUTH HPUPOIHUM
BMICTOM 3JTHIIIKOBUX JIITI/IIB Y KOHOTUISTHOMY O1JTKY.

ITocTtynoBe 301bIIIEHHS KITBKOCTI SIOMYYHOT KITIT-
KOBUHU 3aKOHOMIPHO CYIIPOBOIKYBAIOCS ITiIBUIICH-
HsSM BMICTy BymieBomiB Bin 3,1 mo 4,6%, mo mos's-
3aHO 3 HAJXOMKEHHSIM CTPYKTYPHHX TOJicaxapuiiB
1 mekTHHOBHUX pedoBHH. OTHOYACHO MacoBa YacTKa
3ommm 30ubmTyBanacs Big 2,4 mo 2,8%, M0 CBITIUTH
PO JOJATKOBE 30aradcHHs MPOIYyKTY MiHEpaTHbHIMHI
eJIeMEHTaMH POCIUHHOTO TTOXOKCHHS.

VY misoMy oTpUMaHi pe3yabTaTH MiATBEPIKYIOTh,
[0 BUKOPUCTAHHS KOHOTUITHOTO OijKa Ta sS0mydHOT
KIJIITKOBHHH 3a0e31evye TIOMIpHE ITi IBUIICHHS O1JTKO-
BOT IIIHHOCTI, 301JIbIIIEHHS BMICTY Xap4OBHUX BOJOKOH
1 MiHEpaJFHUX PEUOBHH, & TAKOK CTBOPIOE TEPETy-
MOBH IS TIOKPAIICHHS (PYHKITIOHATEHO-TEXHOJIOT1Y-
HUX BJIACTUBOCTEH PHUOHO-POCTUHHUX ITACT.

Po3paxyHOK eHEpreTHYHOI IHHOCTI TIOKa3aB
il momipHe mimBumeHHs Bim 551 mo 616 x/[x Ha

Tabmurs 2
®Di3uKo-XiMiuHi MOKA3HUKHU PO3POOTeHNX PUOHO-POCTUHHHX nacT (n > 3)

Ilokasnuk, % Kontpoan Bapiant I Bapiant I1 Bapiant 111 Bapiaunt IV
BwicT Bosorn 73,8+1,15 73,0£1,10 72,4x1,10 71,8+1,05 71,2+1,05
BuicT 6imka 13,4+0,30 14,140,25 14,8+0,25 15,4+0,25 15,340,25
Bumicr xupy 7,3£0,20 7,4+0,20 7,4+0,20 7,5+0,20 7,5+0,20
BwmicT ByrieBoniB 3,1+0,05 3,5+0,05 3,94+0,05 4,2+0,05 4,6+0,05
BuicT 301u 2,4+0,05 2,5+0,05 2,6+0,05 2,7+0,05 2,8+0,05
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100 T IpOIYKTY 3aJIe)KHO BiJl PEIENTYPHOTO CKIIATY.
3pocTaHHs KaJOPIMHOCTI BiOYNOCS TIEpEeBayKHO 3a
PaxyHOK 301JIbIIEHHS YaCTKU MMOBHOL[IHHOTO OiJiKa Ta
CTPYKTYPHHX BYIJIEBOZIB POCIMHHOTO MOXO/KEHHS,
TOAI SIK BMICT >KHMpPY 3MIiHIOBAaBCSl HE3HAuHO. Takuii
XapakTep 3MiH CBITYUTH MPO MiBUILEHHS HYyTPIEHT-
HOI IIITBHOCTI POAYKTY O€3 iCTOTHOTO 301TbIICHHS
HOro UPOBOI CKIIAJIOBOI, 1110 € BAXKIUBOK I1€pEBa-
rOI0 PO3PO0JICHOT TEXHOJIOTI].

Komnniexkcauii ananmiz (i3MKO-XiMiYHUX TTOKa3-
HUKIB MiATBEPAUB €(QEKTUBHICTH BHKOPUCTAHHS
KOHOIUISIHOTO OinKa Ta s0My4YHO! KIIITKOBHHHU SIK
(YHKIIOHANBHUX 1HTPEHIEHTIB Yy TEXHOJOTii puo-
HO-POC/MHHMX TACT. IX moeHaHHs 3abe3neuye Mijl-
BHUIIEHHS O1JIKOBOT Ta 0107I0T1YHOT IIHHOCTI MPOAYKTY,
30araueHHs XapuOBHMH BOJIOKHAMH, IOKpAIICHHS
MIHEPAJILHOTO CKJany Ta (OpMyBaHHS CTa0iIb-
HOi cTpykTypu (papmeBoi cucremu. HaiiGinpi 30a-
JAHCOBAHUMH  TIOKa3HHKaMHU  XapaKTepU3yBaBCs
BapianT III (7% konomstHOTO Ginka Ta 1% s61y4HOT
KJIITKOBUHH), SIKU TOEJHYBAB IIJIBUIICHUIA BMICT
oinka (15,4%), onTuManbHy BOJIOTICTh, BUCOKI (PyHK-
[I0OHAJILHO-TEXHOJIOTIYHI BJIACTUBOCTI Ta HaWKparii
OpraHoJICNITUYHI XapakTepucTuku. Lle nae mimcrasu
PEKOMEHIyBaTH 3a3Ha4eHy PELEenTypy sSK HaiOimbI
MEPCHEKTUBHY Ul TMPOMHUCIOBOTO BHPOOHHUIITBA
BHCOKOOUIKOBHX PUOHO-POCIMHHUX MACT (YHKIIO-
HAJBHOTO MPU3HAYCHHS.

DyHKIII0HAJIEHO-TEXHOJIOTIYHI BJIACTUBOCTI
€ BU3HAYAJIbHUMH KPUTEPIsIMH OLIIHIOBAaHHS €(DEKTHB-
HOCTI BUKOPUCTAHHSI POCIIMHHUX IHTPENIEHTIB y TEX-
HOJIOT1T pUOHO-POCIUHHUX ACT, OCKIJIBKK CaMe BOHU
XapaKTEPU3YOTh 3JaTHICTh O1IKOBO-TIOTICaXapuIHOT
cucremMu (opmyBaru CTaOUIBHY CTPYKTYpYy MpO-
IOYKTY, YTPUMYBATH BOJIOTY i JKUP Ta 3a0e3MedyBaTH

45 -
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35 3215 3305

30
25
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15

10

HEeoOX1JIH1 peosoriuni BnactuBocti. OcoOnuBy yBary
NPUAUISUIA BU3HAYCHHIO BOJIO- 1 KMPO NOMIMHAIBHOT
(BII3, XKII3), a TakoX BOJOTO- Ta KUPOYTPUMYBaIIb-
Hoi 3natHOCTI (BY K, XKVY3) MonensHIX KOMIO3HUIIIH.

OtpuMaHi pe3yJbTaTH CBiJYarh, IO BBEICHHS
KOHOIUISIHOTO Oiika Ta siOy4HOi KIIITKOBUHH TTO3H-
TUBHO BIUIMHYJIO Ha BCi AOCIHI/KYBaHI TEXHOJIOTIYHI
[IOKAa3HUKU. BOJ0 momuMHajgbHa 34aTHICTH JIOCHIJI-
HUX 3pa3KiB 3pOCTayia MPOIOPIIHHO KOHIICHTpAIIiT
(GYHKIIOHAILHUX KOMITIOHEHTIB 1 Jocsrajia MaKCH-
MansHOTO 3HaueHHs 43,50%, mo Ha 35,3% mnepeBu-
I1yBaj0 KOHTPOJIbHHMI 3pa3ok (puc. 1). Takuii epexr
TIOSICHIOETBCSI BHCOKOIO TiIpOQIIBHICTIO OLIKOBUX
(dpakiiii KOHOIUITHOTO OlJIKa Ta 3HAYHOK COPOIIii-
HOKO 3JIaTHICTIO SIOJMYYHOI KJIITKOBHHH, TEKTHHOBI
W 1ENoN03H1 KOMIIOHEHTH SIKOT (hOpMYIOTh PO3BU-
HEHY CUCTEMY 3B'sI3yBaHHS BOJIH.

[MoxiOHY 3aKOHOMIPHICTH BCTAHOBIICHO 1 JIJISI JKHPO
NIOIIMHATLHOI 3/1aTHOCTI. [i BenMuMHA 36inmbITyBa-
nacsi Bix 17,86% y koHTponbHOMY 3pa3ky 110 37,15%
y BapiaHTi 3 MaKCHUMajbHHM BMICTOM POCIHHHHUX
KOMITOHEHTIB, TOOTO Okl HixK yBiui. [TigBuIieHHs
1[LOTO TIOKA3HUKA CIIPUsie cTalLIi3alii )KUpoBoi (asu,
piBHOMIpHOMY ii po3Mojiny B macTi Ta GopMyBaHHIO
TUTACTHYHOT KOHCUCTEHIIT TOTOBOTO TPOIYKTY.

He MeHmI BaXJIMBHMH  XapaKTEePUCTHKAMH
€ BOJIOTO- Ta JKUPOYTPUMYBAJIbHA 3JATHICTH, SIKi
BU3HAYAIOTh CTIMKICTh Cc(OPMOBAHOT CTPYKTYpH
JI0 MEXaHIYHOrO W TEPMIYHOrO BIUIUBY (pHUC. 2).
HaiiBuii 3Ha4eHHs BOJIOTOYTPUMYBAIBHOT 3/1aTHOCTI
(1,42 1/r) orpuMaHo y BapiaHTi i3 5% KOHOIUISIHOTO
oinka Ta 1% s01ydHOT KIITKOBUHH, 110 Ha 26,8%
MEPEBUIIYBaJI0 KOHTPONb. [lojanbiie 301bIICHHS
KOHLIEHTpAallli KOHOIUITHOTO OlIKa HE CYTPOBOIKY-
BAJIOCS JIOJIATKOBUM TIOKPAIICHHSIM ITOKa3HHKa, IO

43,5

2747

17,86 |

BMn3

[ | kouTpons BapianT |

BapiawuT Il

Hn3

Bapiawt [l || Bapiaut IV

Puc. 1. Bosioro Ta :kxupo norJuHaJbHA 31aTHICTH
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Puc. 2. Bosoro Ta :kupoyTpuMyBaJIbHA 31ATHICTH 3pa3KiB

CBIAYMTH PO AOCSATHEHHS ONTUMaJIbHOI KOHLIEHTpa-
uii GiIKOBO-TIOJTiCaxapuIHOI MaTpHLli, 3a SKOi KiJib-
KICTh aKTHBHUX IIEHTPIB B3a€MOii 3 BOJIOIO TpaK-
TUYHO HACUYYETHCSI.

AHajoriyHa TEHJEHIs BCTAHOBJIEHA 1 JUIA
KUPOYTPUMYBaJbHOI 37aTHOCTI. MakcumanpHe i
3HAUEHHS TAKOX CIIOCTEPIrasiocst y Apyromy JOCHTiJ-
HOMY BapiaHTi 1 Maiie yTpHUi MepeBUIIyBaI0 KOH-
Tponb. OueBUAHO, e OOYMOBICHO (OPMYBAHHSIM
OLTBII PO3BMHEHOI MPOCTOPOBOi CTPYKTYPH, Y SAKiH
OUTKOBI MOJIEKYJIH KOHOIUISTHOTO TNPOTEiHYy BHKOHY-
I0Th POJIb KapKaca, ToJi SIK S0Iy4Ha KIITKOBHHA CTa-
OlITi3ye MUCIEPCHY CHCTEMY Ta TMEPEUIKO/KAE BHIi-
JICHHIO KHPOBOi (a3u.

[okpamenuss  QyHKIIOHATBHO-TEXHOJIOTTYHHX
XapaKTEPUCTHK Ma€ BaXXJIMBE MPAKTHYHE 3HAYCHHS,
OCKIJIbKH 320€e31euye 3MEHIICHHS BTpaT MacH IiJ1 4ac
TEXHOJIOTIYHOT 0OpOOKH, MiJBHUILEHHS BUXOAY TOTO-
BOT MPOAYKIii, MOKpaIleHHs: KOHCUCTEeHLIT Ta 30epe-
JKEHHSI COKOBUTOCTI BUPOOIB y mpoueci 30epiraHus.

Otxe, pe3yabTaTd OOCHIIKEHb MiATBEPAXKYIOTH
e(EKTUBHICTh KOMIUICKCHOTO BHKOPHCTAaHHS KOHO-
IITHOTO Onka Ta S0IyYHOI KIITKOBHUHHU Y TEXHOJIOTIT
BUCOKOOLIKOBUX PHUOHO-POCIMHHMX TacT. HaiOinb
pauioHaJIbHUM BUSIBWIOCS BHECEHHS 5% KOHOIUIS-
Horo Oinka Ta 1% s0:1y4HOT KIIITKOBUHH, sIKe 3a0e311e-
YyBaJI0 HalKpalle MOeIHaHHS BOIO- 1 )KUPOYTPUMY-
BaJILHHX BJIACTHBOCTEH, CTPYKTYPHOI CTaOIIBHOCTI Ta
BUCOKHUX CIIOKHBYUX XapaKTEPUCTUK TOTOBOI MIPOIYK-
uii. Came 1eli BapiaHT Moke OyTH pEeKOMEHIOBaHUM
SK ONTHMAJIbHUN ISl MOAAIBLIOTO BIPOBAIKEHHS
y BUPOOHMITBO (DYHKIIOHATEHUX PHOHUX TACT.

AKTHBHA KUCJIOTHICTD € BaXKJIMBUM ITOKa3HUKOM,
o0 XapakTepu3ye mepedir OioXiMIiYHHMX IpOILEciB
y XapuoBili CHCTEM], BIUTMBA€ Ha (DYHKIIOHATbHO-TEX-
HOJIOT1YHI BITaCTHBOCTI OUJIKiB, BOJIOTOYTPUMYBAJIbHY
3[0aTHICTh, KOHCHUCTEHII0 Ta MIiKpoOionoriuny

cTaOuIbHICTh TOTOBOI mpoxmykuii. BusHauenns pH
JIO3BOJISIE OLIIHUTH BIUIMB POCIMHHUX (PYHKIIOHAIIb-
HUX 1HTpedieHTiB Ha (OPMYBaHHS BHYTPILIHBOTO
cepefoBHIa pUOHO-POCIMHHOT CUCTEMH.

Pesynprarn gocnmigkeHb CBim4aTh, 110 BBEICHHS
KOHOIUTSTHOTO OJ1Ka Ta s0Ty4HOT KIITKOBUHH HE CIIPH-
YHUHSIO ICTOTHHX 3MiH aKTUBHOI KHCJIOTHOCTI MAcCT.
3nayeHHs pH ycix mocmimHux 3paskiB nepeOyBaiu
B Mexkax 6,39-6,52, 1o € XapakTepHUM JJIsl TacTOMo-
JTIOHHMX MPOAYKTIiB HA OCHOBI MPiCHOBOIHOI pHOH.

BomHouac npocrexxyBanacs TEHASHIIIS 10 He3HaY-
HOTO 3HIKeHHsT pH 31 301IbIIIEHHSIM YacTKU POCIINH-
HUX KOMITOHEHTIB. SIKIIO y KOHTPOJBHOMY 3pasKy
aKTHBHA KHCJIOTHICTh CTaHOBMIIA 6,52, TOy BapianTi [V
BOHa 3MeHmyBanacs a0 6,39. Taki 3MiHM MOXXHA
MOSICHUTH HASBHICTIO y SIOMYYHIN KJIITKOBUHI 3aJIHII-
KOBUX OPTraHiYHUX KHCJIOT, @ TAKOK 0COOIMBOCTIMH
O1TKOBOTO CKJIaqy KOHOIUISTHOTO KOHILIGHTpATy, sIKi
JIeII0 3MIIYIOTh KHCJIOTHO-TY)KHY DPIBHOBAry CHC-
TEMU Y CJIa00 KUCITY CTOPOHY.

Crin 3a3Ha4MTH, 10 OTPUMaHi 3Ha4eHHs pH 3anu-
HIAIOTBCSl ONTHMAJIBHUMH s 30epeskeHHsT (DyHK-
IOHAJIbHUX BJIAaCTHBOCTEH Mio(iOpHsipHUX OLIKIB
pUOHOI CUPOBUHU Ta 3a0€3MEUyHOTh CTa0UILHICTh OLJI-
KOBO-TIOJTicaxapuaHOI CTPYKTypH nact. He3Haune 3Hu-
JKEHHsI aKTUBHOT KUCJIOTHOCTI TaKOK MOYKE TIO3UTHBHO
BIUIMBATH Ha MIKpOOIOJIOTiYHY CTIMKICTh MPOAYKIIi
0e3 moripuIeHHs! i OpraHoJICNTUYHUX XapPaKTEPHCTHK.

TakuM YUHOM, BUKOPUCTAHHS KOHOTIJISTHOTO OiKa
Ta S0IYYHOT KITITKOBUHHU HE MPHU3BOAUTH 0 KPUTHY-
HUX 3MiH aKTHBHOI KHUCJIOTHOCTI PHOHO-POCIUHHUX
MacT, MO MiATBEPIKYE TEXHOJOTIYHY IOIIBHICTh
iX 3acTOoCyBaHHS TpU PO3POOJICHHI BHCOKOOLIKOBUX
NPOAYKTIB (PYHKIIOHAILHOTO MTPU3HAYCHHS.

BucnoBku. Otpumani pe3ynasraTd HiATBep-
JUKYIOTB, 110 BUKOPUCTAHHSI KOHOIUISTHOTO OiNika Ta
A0JlydHOT KJIITKOBUHH € HayKOBO OOIPYHTOBaHHM
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1 TEXHOJIOTIYHO JOLUIBHUM HAaMpsIMOM YJOCKOHA-
JICHHSI TEXHOJIOT1] BUCOKOOIIKOBUX PUOHO-POCIINH-
HUX IIACT Ha OCHOBI ToBcrosoOuKa. KommiekcHe
BBEJCHHs 3a3Ha4eHHUX (yHKIIOHAJIBHHUX IHTPEmi-
€HTIB 3a0e3meuye MiJBUIICHHS Xap4yoBoi Ta 0ioino-
CTPYKTYPHO-MEXaHIUHUX XapaKTEPUCTHK 1 MOKpa-
HIEHHIO  (YHKI[IOHAJIBHO-TEXHOJIOTTYHUX BJIACTH-
BOCTEM.

VY mpoueci gociiKeHHS po3poOIeHO MOJENbHI
peuentypu puOHO-POCITUHHHUX TACT 13 PI3HUM PiB-
HEM BHECEHHsI KOHOIUISIHOTO Oinka (3—7%) Ta si0myu-
HOT KiniTkoBuHHU (1-2%), 1110 J1a10 3MOTy BCTAHOBUTH
3aKOHOMIPHOCTI iX BIUIMBY Ha SIKICHI TMOKa3HHKH
rotoBoi mnpoaykiii. OpraHoJienTHYHE OIIHIOBAHHS
MOKa3ajio, 10 BCi JOCTIIHI KOMIO3UIII XapaKkTepu-
3yBalliCs BUCOKUMH CIIO)KMBUUMH BIIACTHBOCTSIMH,
a HaWOUIbII 30aJaHCOBaHI TIOKA3HHKH CMakKy, apo-
Mary, KOJIbOpY Ta KOHCHCTEHIIi MpPOJeMOHCTPYBAaB
3pa3ok i3 BMicToM 7% KOHOIUIIHOTO Oinka Ta 1%
SIOYYHOT KITITKOBUHH.

JloBeneHo, 10 BBEACHHS KOHOIUISHOrO Oinka
CTpUsie MiABHIICHHIO MAacoBOi YacTKH Oilka [0
17,2%, a BuUKOpHCTaHHS SIOTy4IHOT KITITKOBUHH 320€3-
neuye 30UTBLICHHS BMICTYy XapyOBHUX BOJIOKOH JIO
2,8%, 1O iCTOTHO MOKpAaIlye HYTPIEHTHUH CKIIaa
MPOIYKTY Ta PO3LIMPIOE MOYKIIMBOCTI HOTO BHUKOPH-
CTaHHS Y QYHKIIOHAILHOMY Xap4yBaHHI.

BcraHOBIIEHO TIO3MTHMBHUEN BIUIMB JIOCIIJKYBa-
HUX IHTpENi€HTIB Ha (DYyHKIIOHAJIHHO-TEXHOIOTIYHI
BJIACTUBOCTI MAacT. 30KpeMa, BiJ3HAUEHO 3POCTaHHS
BOJIOTO- 1 KMPO TOIIMHAJIBHOI 3/IaTHOCTI, MOKpa-
HICHHSI BOJIOTO- Ta JKUPOYTPUMYBAJIBLHOI 34aTHOCTI,
¢dopmyBaHHsT OinbIn cTabiNBbHOI OiNKOBO-TIOTICaxa-
PHUIIHOI CTPYKTYpPH, IO CIPHSE MiJBUICHHIO COKO-
BUTOCTI, TMOKPAIEHHI KOHCHUCTEHIIT, 3MEHIIICHHIO
TEXHOJIOTIYHUX BTPAT Ta 301IBIICHHIO BUXOIY TOTO-
BOT mpoaykiii. HaliBUII MOKa3HUKU BOJIOTOYyTPUMY-
BanbHOI (1,42 1/1) 1 )xupoyrpumyBaibHoi (0,37 1/T)
37aTHOCTI BCTAHOBJICHO JJISI PELENTYPH 13 BMICTOM
5% xoHoruisiHOTO Olnka Ta 1% s10IyYHOT KITITKOBUHH.

3a pe3ysbpraraMy KOMIUICKCHOT OI[IHKK OpIraHoJIeTI-
TUYHHX, (I3UKO-XIMIYHHX 1 (PYHKIIIOHAIEHO-TEXHOJO-
TYHUX TOKA3HUKIB BU3HAYCHO, 110 HAWOUIBII PaIlio-
HAJTLHOIO € peLenTypa i3 BHECEHHSIM 7% KOHOIUISTHOTO
Oinka Ta 1% s0my4yHOi KITITKOBHMHH, sika 3a0e3redye
ONTUMAJILHE TOEHAHHSI BUCOKOI Xap4oBoi Ta 010J10-
TYHOT HIHHOCTI, CIIPUSTIINBUX TEXHOJIOTIYHUX Xapak-
TEPUCTHK 1 BUCOKOI CIIOYKMBYOI IPHBAOINBOCTI.

[lepcrieKTHBY TOAANBIIMX JOCHIKEHb  IOJIS-
raloTh y BHBYEHHI MIKpOOiONOTi4HOT CTabiIbHOCTI
W TepMmiHIB 30epiraHHs, a TakoX OIIHIOBaHHI 0io-
JOCTYITHOCTI OCHOBHUX HYTPIEHTIB 1 MOXITUBOCTEH
MPOMHCIIOBOTO BIIPOBA/KCHHSI PO3pOOJIEHOT TEXHO-
JIoTiT 3 BUPOOHMIITBA BUCOKOOIIKOBUX PHUOHO-POC-
JMHHUX TaCT pUOHUX TIPOAYKTIB.
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Master's Student (Oles Honchar Dnipro National University); A. Heredchuk, PhD, Associate Professor (Poltava
University of Economics and Trade). Improvements in the technology of high-protein fish-and-plant pastes

The article presents the results of a study aimed at improving the technology of high-protein fish-and-plant
spreads based on silver carp through the incorporation of hemp protein and apple fiber. The relevance of the
study is determined by the growing demand for food products with enhanced biological value, balanced protein
composition, increased dietary fiber content, and functional properties that comply with contemporary principles
of healthy nutrition.

The aim of the study was to provide a scientific substantiation for and improve the technology of high-protein
fish-and-plant spreads by incorporating hemp protein and apple fiber to enhance the nutritional and biological
value as well as the functional and technological properties of the finished product. A comprehensive set of standard
organoleptic, physicochemical, and functional-technological methods was employed.

Model formulations of fish-and-plant spreads containing different levels of hemp protein (3—7%,) and apple fiber
(1-2%) were developed, and their effects on the quality characteristics of the finished products were investigated.
The incorporation of these plant-derived functional ingredients was found to increase protein, dietary fiber, and
mineral contents while improving water— and fat-holding capacities, enhancing structural stability, and increasing
product yield. Based on a comprehensive evaluation of sensory, physicochemical, and functional-technological
characteristics, the formulation containing 7% hemp protein and 1% apple fiber was identified as optimal. The
developed product demonstrated high nutritional and biological value, excellent sensory properties, and strong
potential for industrial production.

The practical significance of the study lies in expanding the range of high-protein fish products through the
utilization of domestically produced freshwater fish and functional plant ingredients. The proposed technology is
consistent with current trends in food technology, resource-efficient processing, and the concept of healthy nutrition.

Keywords: silver carp, fish-and-plant spreads, hemp protein, apple fiber, functional ingredients, high-protein
products, nutritional value, functional and technological properties.
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Anomauia. Y cmammi y3acanoheno icmopuyHi, mexHono2iuni ma cyttacm' HAyKosIi nioxoou 0o 36epeofceHH;l ma
PO3BUMKY YKPATHCOKUX MPpaAouyiti y 6up06Huz4m61 cnaboanxkozonvHux Hanoig. Posznanymo icmopuyni nepeoymosu
Gopmysants asmeHmuyHUX MEXHON02iU, OXapaKmepuso6aHo 0CHOGHI 8UOU MPAOUYIIHUX YKPATHCOKUX C1a60aKO-
20NIbHUX HANOIG, IX MEXHON02IUHT 0COOIUBOCE MA KYIbIYPOLOIUHE 3HAYECHHS.

IIpoananizosarno hopmysanHs asMeHMUYHUX MEXHONO02I NPUSONY8AHH CIADOANKOLONbHUX HANOI8, AKI OVIu
cghpopmosani npupoOHUMYU YMOBAMU, KYIbIYPOLO2IYHUMU OCOOTUBOCHIAMIUL, 20CROOAPCLKUMU MEMOOaMU i cnocobamu
6naugy pizHux pecionie Ykpainu. Onucano opeaHorenmuyti XapaKmepucmuk, Qi3uKo-XiMiuHi NOKA3HUKU CYYACHUX
MPAOUYILIHUX CIAOOATKO2ONbHUX HANOI8. Busnaueno eniue micyesoi cupogunu Ha po3eUmoK mexHoaoeill, cnocobdis
NPUSOMYBAaHHs, NPOYECI8 30PO0IICY8AHHS MA MPAOUYILIHO2O 0ONAOHAHHS Y BUPOOHUYMBT CIAOOATKOLONLHUX HANOIS.

Ocobnusy yeazy NpuodileHo ax3CIusocmi mpaouyitinux Hanoie y (GopmyeaHui YKpaiHCbKoi 2acmpoHOMIUHOT
Kyiemypu ma 30epedcenti HayionanibHoi i0oenmuunocmi. Ilpoananizoeano cyvacuuil cman mpaouyitino2o puHKy
C1ab0anKo2oNbHUX HANoi8 6 Ykpaini, a maxosc meHOeHyii pO3UMKY NPOMUCTIOB020 SUPOOHUYMEA, A0anmayiln
ABMEHMUYHUX peyenmyp 00 CYYACHUX MEXHONOSTUHUX YMO8. Y cmammi po3ensiHymo iHHO8AYIHY MeXHON02T10 Npu-
20MYB8aAHHSA CADOANKO20ILHO20 HANOIO HA OCHOBI NJL0O0B0-AIOHOT CUPOBUHIL ThA NPOOYKMY OOHMCITbHUYMEA.

Busnaueno nepcnexmueni nanpsamu NOEOHAHHSI MPAOUYIUHUX MEXHON02IN i3 CYUACHUMU DIOMEXHON0IYHUMU
nioxooamu i mexHiyHuM 3abesneuerusam. JJo6edeHo, wo po36umox cecmMenny mpaouyitiHux ciaboaiko2onbHUx Ha-
1018 € 8ANCTUBUM YUHHUKOM (DOPMYBAHHA HAYIOHATLHOL 2aCMPOHOMIUHOT I0eHMUYHOCMT MA NiOBULY eHHS KOHKYDeH-
MOCNPOMONCHOCMI YKPAIHCHKOL Xapu060i eanysi.

Tlokaszarno, wo noeoOHaHHs: MPAOUYIUHUX TMEXHON02IN 13 CYYACHUMU DIOMEXHONOIUHUMU MA THHCEHEPHUMU Di-
WeHHAMU CIMBOPIOE YMOBU ona p03p06ﬂemm KOHKYPEHMOCHPOMOICHUX HANOI8 HACMYNHO20 noKoninuA. Ilodanbuie
yaocKOHaneHH;z ¥ yitl cgpepi nog'azamno 3 mc)mpuMKOio Kpagbmoeoeo PEMICHUY020 Ma MACOBO20 6up06nuum6a no-
NYIAPUSAYIEIO ABMENMULHOT YKPAIHCHKOI 2aCMPOHOMIUHOY CRAOWUHU, AK eleMeHnty HeMamepiansHoL KybmypHoi

CRaowuHU, BNPOBAONCEHHAM YUHHO20 3AKOHO0ABCMEA 13 202PAGPIUHO20 3aXUCIY HAYIOHATbHUX HANOIE.
Knruosi cnosa: mpaouyii, cnaboankoconvti HaAnoi, mexHonozis, 6UpoOOHUYME0, IHHOBAYI.

[ocranoBka mnpodaemu. OcTaHHIM YacoM
y Tainy3i BUpOOHHIITBA 0€3aJKOrOJBHHX Ta Ciabo-
QJIKOTOJILHUX HAroiB BifOyBalOThCS CYTTEBI 3MiHHU.
CrnioxuBaui B yChOMY CBITi BCe OiIbIIIe CIIOKUBAIOTh
HAaroi He TIJBKH JJIsl yraMyBaHHsI CIIpary, a i oLiHo-
I0Th HAsIBHICTh B HUX PI3HHUX IHTPEIi€HTIB Ta HaIliB-
(abpukariB, iX KOPUCTb Ui 3IOPOB'S Ta CIOCOOY
KUTTA. 111 TeHCHIIIT MOMUPIOETHCS HE TIIBKU Y Kpa-
fHax €Bpomnu Ta CBiTy, a i Ha YKPaiHCBKOTO CIOXH-
Baya [1-6].

Y TepMiHOJIOTIi ClIaA00ATKOTOJILHUX HATOIB 3TiJHO
i3 ICTY 4258 € xapakTepuCTUKH, SIKi XapaKTepu3y-
I0Th CKJIaJl, TEXHOJOTI€I0 1X TPUTOTYyBaHHS, a TaKOX
OCHOBHI1 OpraHOJNEeNTHYHi 1 Pi3UKO-XIMIYHI TOKa3HUKH.

AHaliz acopTUMEHTy Oe3alKOroJbHUX 1 ciabo-
QJIKOTOJILHMX HAMOIB Ha CIOXWBUOMY BITUH3HS-
HOMY PHHKY BKa3zye€ Ha TIOCTYNOBE BiJHOBIICHHS
30aradeHHs HamosMU Ha OCHOBI IUIOZOBO-SIT1IHOI
CUPOBHHH Yy TIOE€JIHAHHI 13 PSHOLIAMH, TPOAYKTaMH
O/UKITBHUITBA Ta IHIIMMH HaTypaJbHUMU Xap4o-
BUMHU o0aBKkamMu. DopMyBaHHS aCOPTUMEHTY BITUU3-
HSIHUX HAIOIiB Pi3HHUX THUIIIB — CKJIaJHUI MPOIEC, Ha

PO3BHTOK SIKOTO BILTMBAIOTh OaraTo YUHHUKIB, B TOMY
YKCII COlliaIbHI, EKOHOMIYHI, BUpOOHUUI [2, 6].

[Mo3utuBHUM (HaKTOPOM, IO CTUMYIIOE PO3BHTOK
PHHKY HaroiB Ha HaTypalbHil OCHOBI, € IHAMBITY-
aJBHUN IMiJIX1JT BAPOOHUKA TEXHOJIOTIH, 1110 BKIIHOYAE
KpUTEpIi JUIsi CTBOPEHHSI TOTOBOTO IMPOAYKTY 1HIY-
CTpiaJIbHUM CIIOCOOOM.

[MpakTryHe Ta €KOHOMIYHE 3alliKaBJICHHS BUPOO-
HUKa JI0 BIJIPOJKCHHSI TEXHOJIOT11 HATIOTB HA HATYPaJlb-
Hilf OCHOBI CIIpUSiE€ 3MiHAM y CTaBJICHHI CIIOKHBaYa JI0
Haroro. CIioXXrBad Ha ChOTO/IHI 00HMpae Harlii, Kepyro-
YHCh TIOYaTKOBUMH YMHHUKAMHU — CKJIQZIOM, 00'€éMOM
HAIIOK0 B CIIOKMBYIH Tapi, Horo BapticTio [6].

Hamoi Ha HarypanbHiIi OCHOBI € Ba)KIMBUMH
B pallioHi XapuyBaHHsI JIIOJMHU, OCKUIBKU HE TIIBKH
BraMOBYIOTh CIIpary, aje i OCBIKAalOTh, MOKpally-
I0Th CTaH, MiJHIMAIOTh TOHYC, CIPHSIOTH BiIUyTTIO
3aralibHOi KOM(OPTHOCTI OpraHizmy.

Hanoi 3amxaum Oyid HEBII'€MHOI YacCTUHOKO
palioHy XapyyBaHHS B Pi3HHMX PErioHax CBITY, a iX
BUTOTOBJICHHSI Ta CHOXHBAHHS B1JOyBajnocs 3 ypa-
XyBaHHSIM Tpaauliii HaponiB. Tomy, HaliOHAIbHUIHA
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KOJIOPUT CIIPUSIB CTBOPEHHIO LIMPOKOTO CIHEKTPY
HamoiB 3 Ha3BaMH, SIKi ypPaxoBYIOTb 3aCTOCYBaHH:I
MICIIeBOT HaTypaJlbHOI CUPOBHHU (TLIOAOBO-STiAHOT,
POCIHMHHO1, 3¢pHOBO1, MEAOBOI TO1IO) [2, 7—11].

ChorosiHi y criokuBada Ta BApOOHHKA MPOOYKY-
€TbHCS 3aIIKABIICHICTH IO BiAPOXKCHHS HATIOIB 3 MPH-
BaOJIMBUMH Ta TPAAULIAHMMHU Ha3BaMHM, HAIPHUKIIA]
cikepa, Me/IoByXa, BapeHyXa TOMLIO. IX ToTyloTh Ha
OCHOBI M€y HaTypajJbHOTO, ST, QPYKTiB, a TAKOXK
3epHOBUX KYIbTYDp [2].

BaxnuBuMH 11 CIIOKUBAYiB € OPTaHONCNTHYHI
MOKAa3HUKH, CTPOKH NPUAATHOCTI A0 30epiraHHs,
EproHOMIYHI XapakTepUCTHKH. TakuMU HamosIMH
MOXKYTh CTaTH CIIOKOHBIYHI TPaIUIiiHI 11 YKpaiHu
0e3alIKoroaLHI Ta C¢1a00aIKOroJLHI HAIoi: MEIiBKa,
y3Bapellb, STOJaHKa, MUTHUH MeJl, MEIOBYXa TOILIO
[2, 12—-17].

AHaji3 ocTaHHiX JOCTigxkeHb i myOJikamiii.
[ToumnHaroui mie 3 JECSATOTO CTONITTS IEepeBa)kau
Pi3HI BUH NO)KUBHUX Ta MPOXOIOIHUX 0€3aJIKOTOJIb-
HUX 1 c1a00aIKOTOIBHUX HAIO1B.

HaiinaBHimi 3ragku mpo Hamoi Ha TepuTopil
Halloi KpaiHM cAraioTh 4acy 0 mnosiBu KuiBchkoi
Pyci, ko1 BUTOTOBJISUTY XMUIBHUIN HAIIH I1i]] HA3BOIO
«cypay», IUIIXOM 30pOo/KyBaHHS BOIU ab0 MOJIOKa
3 MEIIOM, JJOIaBaHHSM Pi3HUX TpaB, cepell SKUX OyB
maBenb. el Hamiii HaragyBaB cyyacHui kBac [12].
CnaboaJIkoroJIbHy Cypy TOTyBaju Ha OCHOBI: [13]
MOJIOKa 3 JIOAIaBaHHSIM IIABJIO, TPaB 3 HACTYIHUM
30pO/KYBaHHSIM, a TAKOXK PO3UMHY MEAy 3 J10JaBaH-
HSIM JICB'SICHITY, IIABJTIO 3 HACTYITHUM 30pO/KyBaHHSIM
Kynaxy. KoMnoneHTaMu perentypu ciadoaikorolb-
Horo Haroro «CypHlIli» € MeJ] HaTypaJbHUH, CMaKoa-
poMaruydHa poCIMHHA CHPOBUHA (TPaBH, KBITH TOLIO)
a00 eK30TUYHI PPYKTH JIJIsl TIOCUIICHHS CMaKO-apoMa-
TUYHOTO npodinro Hamoto [13-17].

CrioxMBajM BUTPUMAaHI MUTHI MeIH, SKI MajH
MIIHICTh He BHIe HiK 14%. [ ci1aboaKkoroibHux
1 ()epMEHTOBAHHMX HAIOIB BUKOPUCTOBYBAIU HACTiH
CyXapiB JKUTHBOTO XJIi0y, MILIHICTh HaroiB HE Tepe-
BurlyBaia 2,5% 00. [13—17].

TpaguuiiHUMKH  yKpaiHCBKMMHU HamlosIMH ~ OyJiH
KBacu OypsIKOBUi1, Ha OCHOBI (PPYKTIB 1 Arij (KanuH-
HUK, K&JIMHOBHUK, SIT1JTHUK, OPYCHUYHUK, SOJYYHHUK,
Oy3WHOBHI, >XKypaBIMHOBHUH), COKy JnepeB (Oepe3o-
BUIISI, KIICHOBOTO COKY 3 JIOJIaBaHHSIM CyXapiB JKUT-
HbOrO XJi0a). JIOHWHI Taki KBacH roTylTh Ha TEpH-
Topii Ykpainu, 30kpema Ha [lomicci [13-17].

TpaauuiiHUM COJIONKUM HAroeM € y3Bap (3Bap,
B3Bap, Bap, y3Bapellb, KHCEHIIS, I0IIKa), SKHI TOTY-
BaJli HA OCHOBI CYIIEHOI IUJIOJOBO-ATIIHOT CHPO-
BUHH (TpyIL, SOMYK, CITUB, BUIIHI, MAJTUHU, YOPHUIIb,
OXHMHHU TOWIO), HATypaJbHOTO MeJy, 1HOAI Joja-
BaJIM TMATOKY, madpaH Ta YOPHHUH Tepelb, KOPHIIIO,
POI3UHKH, STOAH, PUC («IIIOHO COPOYMHCHKE))
[13-17].

OHUM 3 PI3HOBHU/IIB € TIEPLIEBUH y3Bap 3 MEIOM, 1110
CTaB OCHOBOIO JIJIs TIOITYJISIPHOTO cIIa00aIKOTOIBHOTO
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HATIOI0 — BapEHyXH (BapeHH, Bapboxm). Moro rory-
BajJM 13 JIOJlaBaHHSM TOpIIKKM a00 Ta HAJMBKH Ha
OCHOBI:

— CyXHMX TpylI, BUIIHI, CIMB, iHOAI JOAaBaIN
MaJIiHY, CMOPOJIMHY, sI0JTyKa TOIIO,

— Meay U myKpy, 3alaliHux Tpas (4eOperto, MaTe-
PUHKH, M’STH, MEIICH, BaCUJIbKIB) a00 3 BHUKOPHUC-
TaHHSAM JIyXMSIHOI POCJIMHHOI CHpPOBUHU (4aOperto,
M'SITH, MEJIiCH, MATEPUHKH, BACHIIBKIB), CIICIil (TBO3-
JIKH, iIMOUpY, aHicy, JyXMSHOTO TMEpLI0) 1 J0JaBaH-
HSIM 4E€pBOHOTO MeKy4oro nepuro [13-17].

OpHuM 3 TpaauLiMHUX CTapoAaBHIX (epMeHTO-
BaHUX HAIOIB, KUK 1 CHOTOAHI BXKUBAIOTH IS BTa-
MYBaHHsI clipary, € uidepei. Hamiit roTyroTs muisixom
30pO/DKYBaHHS CyMillli KYKypYI3SHUX BHCIBOK (200
OopoiHa), HyKpy Ta kBacy. OCHOBHUMH CKJIaJOBUMH
HAIoIo €: KyKypyA3sSHi BUCIBKH a00 OOpOILIHO, BOJa,
ykop i kBac. JomaTkoBO 10 KyHaKy Harol MOXYTb
OyTu monaHi cinb, KMHH ab0 pox3uHku [13-17].

Ha et yac 3/iliCHIOETHCS BIAPOPKEHHS HAIlio-
HaJILHUX HAMOiB, SIK Ha Kpa(TOBUX TakK 1 MiANPHEM-
cTBax Benmkoi moTyxkHocti [18]. Tlpu npomy axry-
aJIbHUM € 3a0e3leueHHs MIABUINEHOI CTIMKOCTI Ta
TPHUBAJOCTI, BACOKUX JETYCTALliHHUX XapaKTEPUCTHK
TOTOBOI POAYKIIIT IMiJ] yac:

— BUKOPHUCTaHHS PI3HUX BHUJIB 0araTroKOMIIO-
HEHTHUX KOHIIEHTPATIB a00 COKIB i3 BUKOPUCTAHHIM
POCIHMHHOI Ta TJIOAOBO-STITHOT CHPOBUHH, 3 ypaxy-
BaHHAM ONTHUMAaJIBHOCTI CKJIAAy peuenTyp AJsl KOH-
KpPETHOI TPYIIH HAIO1B;

— 3MEHIICHHS MacoBOi KOHIICHTpaLii IyKpy Ta
BiJICYTHICTh IITYYHUX Ta IJJCHTUYHUX HATypaJIbHUM
CMaKO-apOMaTHYHUX Ta HIIMX XapuoOBHX J00ABOK.

®opmyBaHHs mineii crarri. Mertow crarTi
€ aHaJli3 pO3BUTKY aBTCHTUYHUX YKPaiHCHKUX HAIOiB
JUIE BU3HAYCHHS TEPCHEKTHBHUX HAMpPSMIB TIOE]-
HaHHS TPAJULIHHUX TEXHOJOTIH 13 Cy4acHHUMHU TeX-
HOJIOTIYHMMH T1JIXOJaMH, Ha iX OCHOBI PO3POOUTH
peLenTypy Ta YIOCKOHAJIMTH CHOCIO NMPUTOTYBaHHS
¢J1a00aJIKOTOJIBHUX HAIMoOIB [UId 3MILHEHHS Hallio-
HAJILHOI 1JEHTUYHOCTI, PO3LIMPEHHS Ta IiJIBUILICHHS
KOHKYPEHTOCIIPOMOJKHOCTI ~ 2COPTHMEHTY ~TOTOBOi
NPOIYKIIii Ha OCHOBI POCIMHHOT, TUIOJIOBO-SIT1THOT Ta
MEJI0BOi CUPOBHHH.

JIs1 BU3HAYEHHSI IOCTaBIEHOT METH HEOOXITHO
BUPIIINATYU TaKi 3aBIaHHS:

. BUBYMTH CydacHH CTaH BUPOOHHIITBA TpaJu-
LIHHUX CJTa00aIKOTOJIbHUX HAIMOIB B YKpaiHi.

2. BU3HAYMUTH NEPCIIEKTUBHI HAMIPSIMU Ta TEXHOJO-
Tii po3po0KH c1a00aIKOTONBHUX HAIOiB.

3.po3po0uTH penentypy, Crocido OTpUMaHHS
COKOBMICHOTO cJ1a00aJIKOTOJIbHOTO HATIOK Ha OCHOBI
TUIOJIOBO-AT1IHOI CHPOBHHHU Ta MPOAYKTIB OIKiIb-
HMITBA, OLIIHUTH HOT0 AKICTh Ta CTA0IIbHICTD.

Marepianu i MeTonu gociigkerb. O0'exT qociti-
JUKEHHS — TEXHOJIOTIS CJIa00aJIKOTOJIbHUX HAIlOIB HA
OCHOBI HamiB(haOpUKaTIB IUIOMOBOI Ta POCIMHHOI
CHUPOBHHH.
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[Ipeamer mocmipkeHHs — HarTii c1a00aTKOTOJIBHUI.

OpraHonenTu4Hi TMOKa3HUKH Ta BHU3HAYCHHS
00’€MHOI YacTKM ETHJIOBOIO CHHUPTY (MIIHICTB),
MacoBOi KOHLEHTpalii 3araJbHOr0 €KCTPAKTy, KHC-
JIOT B IEPEPaxyHKy Ha JTUMOHHY 31HCHIOBAIIN 3T1IHO
3 JICTY 4164. [Ipo3opicTh Haow BU3HAYAIH (HOTO-
CJIEKTPOKOJIOPUMETPUIHAM METOJOM, MAacOBY KOH-
LEHTPaIio IyKpy BU3HAYAIM aHTPOHOBHM METOIOM
3TiIHO 3 METOIUKAMHU, BUKIAJeHUMH Y «IHCTpyKii
0 XIMIKO-TE€XHOJIOTTYHOMY KOHTPOJIIO JIKepPO-TopiJ-
YaHOTO BUPOOHUIITBAY.

BunpoOyBaHHsI MO>KJIMBOTO BUHUKHEHHSI TOMYT-
HiHb (i3UKO-XIMIYHOTO XapakTepy Kymaxy 3IiiCHIO-
Ball 3a MeToAMKamu, HaBegeHuMu y TP Y 18.5084.
«BupoOHMYOMY TEXHOJOTIYHOMY pErJIaMeHTI Ha
BHUPOOHHUITBO TOPIIIOK 1 JIIKEPO-TOPITYAHUX HATIOIBY.
[lepeipky no naii: xonoxy 3a remneparypu (10+2) °C
npotsiroM 3 11i0; HarpiBaHHs 3a Temreparypu 80 °C
npotsiroM 30 XB. 3 HACTYITHOIO BUTPUMKOIO ITPOTATOM
24 ron 3a Temneparypu (20+2) °C.

[IporHo3zoBany CTIHKICTh  CJIA00AIKOTOIBLHOTO
HAIlOI0 BH3HAYald METOJOM TECTYBaHHS 32 KPUTHY-
HUX 3HaueHb TEMIIEpaTyp Ta HACTYIIHUM IepepaxyH-
koM 3riguo 3 JJCTY 7397.

BusnayanHs KiIbKOCTI  Me30(iIbHHX —aepo0-
HUX Ta (aKyIbTaTHBHO-aHACPOOHHUX MiKpoopra-
Hi3MiB (OakTepili, MIiCHABUX TIpHOIB, IPIKIKIB)
saiticHioBanu 3rigHo 3 ACTY 8446, Gakrepii rpynu
KHIIKOBUX Majgn4yok (koui ¢opmu) 3rigao 3 JCTY
ISO 4831 ta JICTY ISO 4832, matoreHHUX MiKpOOp-
rai3zmiB, B ToMy ducii Oakrepiii poay CanbMoHena
srigno 3 ACTY EN ISO 6579-1.

Pesynbrati TOCIHIKEHb CUCTEMAaTH3yBajlM 1 Ha
OCHOBI Cy4acHOTO MPOTPaMHOro 3a0e3mneueHHs 00po-
OJISLTH MATEMaTHYHUMH 1 CTATUCTUIHUMH METOJAMH.

Bukiaag ocHOBHUX pe3yJbTATIB JIOCTiIKEeHHS.
Ozna0 npedcmagnenux na punky 3pasxie. OCHOBHUM
HaIllOHAJFHUM  CTaHAapTOM, MI0 pPErIaMEHTYy€
BUMOTA 10 CJIa00ajJKOrOJbHUX HAMOIB € YWHHHUHI
JCTY 4258 «Hamoi crmaboankoronbHi. TexHiduHi
ymoBm». Harmoi crmaboankoroiibHi MarOTh MIIHICTh
Bix 0,5% 00. 10 8,5% 00. Ta EKCTPAKTUBHUX PEUO-
BuH He Oinbme Hix 14,0 r/100 cM?, BUTOTOBISIOTH Ha
OCHOBi BOJIHO-CIIUPTOBOI CyMillli 3 BHKOPHUCTaHHSIM
iHrpenieHTiB, HamiB(aOpHKaTiB Ta KOHCEPBAHTIB,
HaCHYeHI Y1 HEHACHYeHi AloKkcuaoM Byriemto. Harmoi
3aJIe’KHO BiJl BUAY CUPOBHHHU Ta X BMICTY B TOTOBOMY
MPOIYKTi MOJUISAIOTH HA OCHOBi: BUHO- Ta COKOBMiC-
Hill; IPSHO-apOMATUYHOT CUPOBHHH; 3€PHOBOI CHPO-
BHHI; apOMaTH3aTopiB.

OguuMy 3 HaWOUIBIIMX KOMIIAHIM, SIKI BHIO-
TOBJISIFOTh  C1a00AJIKOTOJIBHI  Harol B YKpaiHi €:
«New Products Group» (I'K «HoBi mponykrn») Ta
Kopmnopais «O6onons» [20, 21].

'K «HoBi mpoaykTu» BUTOTOBISE claboaiko-
roJIbHI KOKTeWJ1 MinHICTIO 6—8% 00., Ha OCHOBI:
BOOM MiJATrOTOBJICHOI, CIHPTYy ETHJIOBOTO PEKTHU-
¢ikoBanoro copry «JIOKc», IIyKpOBOTO CHpOILY,

PEryisaTopiB KMCIOTHOCTI, HATYpalbHUX apoMaru3a-
TOpIB Ta apOMaTUYHUX OCHOB TOINO. OKpIM ILBOTO,
B ckian kynaxy HamoiB: TM «KING’S BRIDGE™
BXOJSITh HaTypallbHi KOHILIEHTPOBaHI COKH (A01yd-
HUH, BUIIHEBHH, rpedndpyToBuil), HacTii «JlKuH
Kunrc bpumx»; TM «SHAKE™) BX0oAsSTh COKH
KOHIICHTPOBaHi (MyJAbTUPPYT, TUMOHHUH), EKCTPAKT
namai [20].

BupoOHuku cnaboankoroJbHUX HAIOiB MiATPUMY-
I0Th BUPOOHUIITBO KJIACUYHUX CEPili HAIMOIB, @ TAKOK
EKCIICpUMEHTYIOTh 3 HOBHMH apoOMaTaMH 1 CMakaMH.
Koprmiopariist  «O0010HE» BHUTOTOBIISIE  CIa00AITKO-
TOJIbHI HAamol Ha OCHOBI BOAM IiJTOTOBJICHOI, CITUPTY
eTHJIOBOTO peKTH(]IKOBaHOTO copTy «JIIOKCe», KOH-
IIEHTPOBAHMUX COKIB, CUPOIIB TIIFOKO3HO-(DPYKTO3HOTO
a00 I[yKpOBOTO, PETYJISATOPIB KUCIOTHOCTI, HATypasb-
HUX a00 IJCHTMYHUX HaTypajJbHUM apoMaTH3aTopiB
tomo. Kiacuuna cepist cia00aKOTOJBHUX HATOIB
«Pom komay, «bpennui konay», «JxuH ToHIK», «Tekina
Jlatim», «bitrep Jlumon» mae wminnicts 8%. Cepist
HaroiB «DZEN» mae MinHicTh 7%, BHPI3HSETHCS
HETPaJUI[IHHUMHU MOETHAHHIMHY Y CMaKax 1 apomarax:
KaByHa, M SITH, IUTPYCOBHUX; JIAliMy Ta M’ATH; aHAHACY
Ta KOKOCY; alleIbCUHY Ta MUrmaiio [21].

3 90-x pOKiB MHUHYIOTO CTONITTSA, KHiBCHKMIA
3aBoJ] 0€3aJIKOTOJIFHUX HanoiB «PocuHKa» omHUM
13 MEepUIMX II0YaB BHUIOTOBJISITH CJIA00AJIKOTOJIbHI
Harol. BoHM MoeqHyIOTh y cO01 TpaaMLiiHI CMaKu
AJIKOTOJIBHUX KOKTEMJIIB Ta 1HHOBALIMHUAN MIAXIT 10
BUPOOHUITBA. Y BUPOOHMIITBI HAIIOTB BUKOPUCTOBY-
I0Th JIMIIC HAaTypajbHI KOMIIOHEHTU. B acopTuMeHTI
BUpOOHUKA OCOOIMBY yBary 3aliMarOTh TIa30BaHi
CJ1a00aJIKOTONIbHI Harol Pi3HOMaHITHHX KIACHYHUX
cmakiB: «bpenni kaBa», «lllokomam», «deiixoay,
«lopinka mumon», «lopinka xypaeiaunay, «lllam-
nani [TonyHurs» Ta ivmi [22].

Jlnst 3a0e3meyeHHss BUCOKOT SIKOCTI HAIIOIB BHKO-
PHUCTOBYIOTh TIEpPEBIPEHI TEXHOJOIII Ta OONagHAHHSI.
OckinbKH BOJa 3aliMa€ 3HAYHY YaCTKy Yy CKIIaJi cia-
00aKOTONPHUX HAIoOiB, BOHA Ma€ 3HAYHUH BILUIMB
Ha CMaK Ta apomMar rotoBoi mpoaykuii. st migro-
TOBKHM IWTHOI BOAM Ha IIiJIPUEMCTBI BUKOPUCTO-
BYIOTb BHCOKOC(DEKTHBHI cHUCTeMH (UIBTPYBaHHS
MOTY)KHICTh SKHX CTAHOBHTH 66 M/rom i 22 m*/ro.
[Iporiec oummieHHs TUTHOI BOAM mepeadadae rep-
BUHHE MEXaHIYHE OUMILICHHS, NPH LBOMY BiI(ilib-
TPOBYIOTBCS TpyOi Ta JpiOHOAMCIIEPCHI JOMILIKH.
Jani momepeAHbO OYMINCHA BOAA IMPOXOAMTH MPO-
1ec 10HOOOMiHY, LIO J03BOJISIE CYTTEBO MOKPALIUTH
OpraHOJICTITUYHI XapaKTEPUCTHKH Ta 3a0e3MeuuTH
SIKICTh ITIATOTOBIEHOI BOAM BIAMOBIAHO O BHUMOT
COY 15.9-37-237 «Boxa miarorosiieHa Jyist JIIKEPO-To-
pimganoro BupooHunTBa. TexHiuni ymoBm» [23].

B ocHOBI BUpOOHHMIITBA €1a00aIKOTOIEHUX HAIO1B
€ TEXHOJIOTisl KyNMakKyBaHHS. 3alie)KHO BiJ perern-
Typu BinOyBaeTbcs 3MILIyBaHHS — IiITOTOBICHOI
BOJM, LYKPOBOTO CHPOILY, PI3HOMAHITHUX HaTypalib-
HUX CMaKOBHUX Ta apoOMaTH4HUX J00aBOK, a TaKOX
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BHCOKOSIKICHOTO CIIUPTY. BaxkiuBoro ctafiero mig gac
MIPUTOTYBAaHHS HAMoOiB € MPUTOTYBaHHS IyKPOBOTO
CHpOITy, SIKHH HE NMOBMHEH MaTh CTOPOHHIX 3amaxiB
a00 HexapaKTepHUX CMAKOBHX BIATIHKIB. JlJisi bOro
000B’SI3KOBO 3JIICHIOIOTh BXIJJHUH KOHTPOJIb SIKOCTI
uykpy Oinoro. IlpuroroBanuii IyKpoBHH CHUpOIT TIPO-
XOJIUTh CTAIF0 MAacTEepU3allil, a MOTIM JeKIIbKa CTaIil
(biTBTpyBaHHS, B TOMY YHCII 13 3aCTOCYBaHHSM (iib-
TpiB, 3aBaHTAKCHUX aKTUBOBAHUM BYTLLISIM [23].

Kommnanis «Nemiroff» — oguH 3 HaWBIIOMIIINX
1 BIi3HaBaHUX OPEH/IIB aJIKOTOJIBHUX HAMOIB B YKpaiHi
Ta cBiTi. Heto po3poOneHo kojekmiro criadoaiko-
ronpHUX HamoiB «Pangaia»: «Pangaia. Bepramor Ta
M’sitan, «Pangaia. Lycheey, «Pangaia. Strawberry
Mint», «Pangaia. Mango Blossom». MiuHicTb
HaroiB CTaHOBUTH 5% 006. [X BUTOTOBIAIOTH MLISIXOM
KyMa)XyBaHHS BOJAW MiATOTOBJIEHOI, CHHUPTY E€THJIO-
BOTO PEKTH(PIKOBAHOTO COPTy «JIFOKC», IyKpPOBOTO
CHpOITy, JMMOHHOI KHCJOTH, 3 JIOAaBaHHIM HaTy-
paJIbHUX apoMaTU3ylounX KOMIIOHEHTIB (Oepramor,
M’sITa, JIivi, TONYyHHULS, TPOSTHIIA, MaHTO) [24].

Baxxnusumu Hanpsimamu po3BUTKy TM «Xopturs»
€ BHPOOHHUITBO CNAa00AJKOTONIFHUX HAMoIB Ccepii
«KHORTYTSA Coctails», «Just Dance» Ta BHHHHX
CJ1a00aJTKOTOJILHUX HaroiB OpeHay «Mikazno» [25, 26].

Jliniiika «Just Dance» Bkiro4ae Hamoi MII[HICTIO
7% 00.: «Gin Tonic» 3 XapakTepHUMH SICKPAaBUMH
HOTaMH SUTIBIIO 3 JIETKOIO TiPKOTOIO TOHIKa, MPHEM-
HUM LUTPYcOBUM micisicMakoM; «Gin&Graipfruity
3 XapakTepHUM TO€IHAHHSAM SUTIBLIO Ta LHUTPYCY;
«Brandy cola» — 6penni Ta konu [25, 26].

Acoprument «KHORTYTSA Coctails»: «bopa
Bopan, «Cexkc Ha misiki», «KocMmomomitan» po3mu-
PIOE CEpil0 JICTKUX QJIKOTOJBHHUX HAIOIB MIIHICTIO
7% 00. 3 M IKUMH, HACHUEHUMHU CMaKaMU €K30THY-
HUX QPyKTIB i Arif. [25, 26].

Cna0oaJIKOrojibHI HAIoi Ha OCHOBI BUHHOI CHPO-
BuHU «Mikano. AOpukocy, «Mikano. [lomyHuis,
«Mikano. YopHa cmopoauHay, «Mikamo. AHaHACY,
«Mikamo. Manunaay MaroTh MirHicTe 6,0-6,9% 006.
OCHOBHHM KyNa)XKHHM IHTPEIIEHTOM € HaTypajbHe
BHHO Mikano. loro BUPOGHHMIITBO po3TalIOBaHe HA
niBaHi Ykpainu, B Oneckbkiit o0nacti. TexHouoris
BUPOOHUIITBA HamoiB mepeadayac HACTYNHI CTa-
Iii: migirpite HatypaibHe BHHO (depBoHE abo Oine)
HACTOIOIOTh Ha HATypaJbHUX CYIICHHX ILJIO/aX
CIIMBU, CMOPOJAMHH, BHIIHI, abpukoca. [Ipu mpomy
KyIa)k Harorw HaOyBa€ CMak i apoMar BiJ{IIOBIIHOTO
¢dpyxkra. [0TOBI HaNOT BUPI3HSIOTHCS CKIAIHUM, Tap-
MOHIHMM apoMaToOM, a TaKK M’SKHM, TapMOHi-
HHM, HDKHUM, COJIOAKAM cMakoM [25, 26].

BigpomkeHHsIM TpaauIlifHUX HAINOIB HAa OCHOBI
(GpyKTOBOi Ta TUIOMOBO-ATITHOT CHPOBHHH MOXKHA
BBKATH HAIOl aJKoroiapHi wirnmicTio 8,4% 00.
TM «BRAVO» ABK «/lainpoy. [TianpuemcTBo BHrO-
toBysie Hanoi «BRAVOy» Ha OCHOBI CHIpPOBOI CHUPO-
BUHU: 31 CMaKOM TIepcHKa, sI0IyKa, aneIbCUHY, JIaiiMy,
M'siti M0jito, a TaKOXK KUCIIO-COIOIKUX srif [27].
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OcoOnuBYy yBary MNpUBEpTalOTh HAmoi ciado-
ankoronbHi [TAT «Carlsberg Ukraine» Openny
«Somersby» cuapu: «Cmak S6myko» (MIIHICTH
4,6%), «Cmak «Ipyma» (minHicts 4,7%), «Cmaxk
Yopuuts» (MinHicTh 4,6%), «Cmak Manuna Jlaiiv»
(minHIicTh 4,7%), «C™mak [epcuk I'yaBay (MinHICTh
4,7%). Hamoi BUTOTOBISAIOTH NUISXOM TNPHUPOTHOTO
30pO/IKyBaHHS SIONYYHOTO COKY, OTPUMAaHOTO METO-
JIOM BiJTHOBJICHHS 13 COKY sI0JyYHOI'O KOHIICHTPOBa-
Horo, 0e3 JofiaBaHHsl eTuiioBoro cnupty [28]. Hamoi
«Somersby» MarOTh IMOMIPHO  COJOJKO-KUCIIWH,
CBDKMU TapMOHIWHUN CMakK 3 TOHaMH SIOIYK Ta Bif-
MOBIIHO IO PENENnTypu Tpylli, YOPHHUIl, TEPCHUKY,
naiimy Tomro. OCHOBHUMH CKJIaJIOBUMH KOMIIOHEH-
TaMH BiJIIOBIIHUX PELENTyp HaroiB «Somersby» €:
BOJIa MIJATOTOBJICHA, CIK SOJyYHUN KOHIICHTPOBaHUN
BIIHOBJICHHM, CHPOI TIIOKO3HO-(PPYKTO3HUH, pery-
JATOP KUCIOTHOCTI JMMOHHA KHCIIOTa, HATypasibHI
apomaruzatopu «S6myko», «lpyma», «HopHUIL»,
«Manunay, «Jlaiimy», «Ilepcuk», «I'yaBa», eKCTpakT
BUHOTPAIHOI MIKIPKH, CIK YOPHOI MOPKBH KOHIICH-
TpoBaHuii [28].

TakuM 9HMHOM, CHIOCTEPIra€ThbCcsi BUCOKHUM TOIMUT
Ha HOBI apoMaTH Ta CMaKW, 3BiJICH 1 TIPOTOBKCHHS
3pOCTaHHS 3aI[iKaBICHOCTI 0 BiAPOMKEHHS Tpaau-
MIHHUX HAMpsIMIB Ta 3aCTOCYBaHHS CYYacHHX 1HHO-
BaIlifHUX PIlIEHb MOMICTIOBAHHS 1 BHPOOHHIITBA Clia-
00aJIKOTOJIEHUX HATIOIB.

Yoockonanenna mexunonocii mpaouuyiiinux caa-
ooankozonvhux Hanois. 11ig 9ac po3poOICHHS TeX-
HOJIOTI1 Ta pelenTypy ypaxoByBalli IIepeBaru HaIlio-
HAJIBHUX TPAJUIIA CIIO)KUBAHHS CIIa00aTKOTOIEHOTO
HAIOI0 Ha OCHOBI TJIOZIOBO-AT1THOI Ta MEIOBOIT CHPO-
BUHM, CTIO)KWBYMX XaPAKTEPUCTHK TOTOBOT MPOTYKITIi.
Jl1st po3poOKHM TPEACTaBICHOI PEIENTYPH 3aCTOCO-
BYBaJIM METOJMKY Mi00py MO€IHAHHA KOMIIOHEHTIB
KyHaxKy, OpraHoJeNTHYHI Xapakrepuctuku. Ilig gac
BiJIIPAIOBaHHS TEXHOJIOTi] OTPUMaHHS KyHaskoBa-
HHUX CJIa00aJIKOrOJIbHUX HAIOIB 3 JOJAaBaHHAM MeEIy
HaTypaJBHOTO PI3HOTPAB’sI ypaxOBYBAJIU CTaIii MPH-
TOTYBaHHS COKIB, KyIMa)KHOI OCHOBH, 3MIITyBaHHS
KOMITOHEHTIB PEIenTypH, PUIBTPYBAHHS KYTIaXKYy.

ITpouec oTpuMaHHs KylIa)KOBaHOI'O COKY BHUILIHI Ta
TOpOOWHH YOPHOILTITHOT BKJIIOYAE: MiATOTOBKY CHPO-
BUHH Y BHUIVISIIII NIEPBUHHOTO MHTTS, OJNOKY 1HCIEK-
uii Ta COpTYBaHHs, BTOPMHHOIO CIIOJIICKYBaHHS.
[ToapiOHEHHST CHPOBHHU MPOBOAUTHCS Y MOAPiIOHIO-
Baui BIJILICHTPOBOTO THILY, 3 SIKOTO HAJXOJUTh Y BiJI-
MOBI/IHI €MHOCTI-BIJICTIHHMKHN COKY BHIIIHI Ta TOPO-
OuHM 4YopHOMIiAHOI. Makyxa HaJIXOAWTh y Tpec,
3 SKOTO BIDKAaTWH CIK TOTpamvisie y BiJCTIHHUK,
a Makyxa HaJXOAWTh Ha cyuiky. Lleii TexHomoriuHui
MPHUIIOM 3aCTOCOBAHUM il OiJIbII MIOBHOTO BUXOIY
COKY 13 TUIOJIB. 3 BiZICTIHHHKA COKHU CIIPSIMOBYIOTh Ha
nepury craito GuUIBTpYBaHHS 3a IOTIOMOTOI0 KacKa/l-
HOI CUCTEeMH 3 QUIBTPYBAILHUMH €JIEMEHTaMHU 13 PO3-
Mipom Biuok 50 MM, 40 MM Ta 20 mkm. [licns Big-
CTOIOBaHHSI COKHM (UIBTPYIOTh Ha KacKaJHili cucTemi
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TOHKOTO OYHILCHHS, IKa CKJIQIA€ThCs 3 PUIBTPYBaIIb-
HUX €JIeMEHTIB pO3MipOM Bi4OK BiJ 10 MKM 70 5 MKM.
Coxu HaIXOIIATh Y BIJITIOBIIHI HAKOTIMYYBaJIbHI 301p-
HUKH, 3 SIKHAX iX COPSMOBYIOTh Y TIACTEPU3aTOP.

Men HaTypaldbHUI TMONEPEIHBO PO30ABISAIOTH
IIJITOTOBJICHOIO BOJIOO Yy cmiBBigHOIIeHHT 1:10.
OTpuMaHuil pO3YMH  PETEIbHO MEPEMIlIyIOTh,
BUTPUMYIOTH AJIsl cTadinmizanii npotsarom 4—6 roauH
Ta QUIBTPYIOTH 32 TOIIOMOTOI0 KaCKaIHOi CUCTEMH 13
po3mipom Biuok 20 Mkm, 10 MKM Ta 5 MKM.

[apanenbHO rOTyIOTh KyNIa)KHY OCHOBY Ha OCHOBI
mpoQiUILTPOBAHOTO PO3YMHY MeAy HaTypaslbHOTIO,
LIyKPOBOTO CHUPOIy KOHIeHTpaliew 65,8%, apo-
MaTUYHOI KOMIIO3UIII apOMaTHHUX CIUPTIB ILIKIPKH
JUMOHY CBDXO1 Ta e(ipHOI oIl JMMOHY, PO3YHHY
KHCJIOTH JIMMOHHOI 3 PO3PaxyHKy JOBEICHHS Maco-
BOT KOHIIGHTpAIlii KUCJIOT 3a PELEHnTypOI HAroko.
KomnoHeHTH penenTypu JOAalOThCS TOCHITOBHO
Ta Micasl JOAaBaHHS HACTYIHOTO, PETENbHO Iepe-
MIIIYIOTBCSL IS OTPUMAaHHS OIHOPIIHOI CyMimli.
OTpumaHy KyHa)kHy CyMiIll CHpPSIMOBYIOTh Ha Iac-
Tepu3ailii. 3acTOCYBaHHS PO3AUILHOI MacTepu3allii
HEOOXIJTHO JUUIsl HaMOIIBIIOr0 30EepeKEHHS y Mell
HaTypaJIbHOMY KOPUCHHX PEYOBHH.

[Mactepu3oBaHi COKH Ta KynakHa OCHOBA, CITUPT
eTHJIOBUI pekTudikoBanuil copty «JIokc» Ta BoAa
MiATOTOBJIIEHA HAAXOIATH A0 OJIOKY aBTOMAaTH30Ba-
HOro 3MimyBaHHA. OTpUMaHHIA KYIaX CIIPSIMOBYIOTb
Ha cTalimizyBaHHs npoTsroMm 24 roauH. IIpoBonsTh
KOHTpOJIbHE (PUIBTPYBaHHS CHCTEMOIO MaTPOHHOTO

¢inbTpyBaHHs i3 po3MipoM Bidok 10 MKM, 5 MKM Ta
3 MKM, KyTax CIIpsIMOBYIOTh Ha PO3JIUB.

B Tabn. 1 mpeacraBieHo Kynak cliaboasikoroiib-
HOT'O COKOBMICHOTO HAIloI0 3 JI0JIaBaHHsIM Me/y HaTy-
paJIbHOTO.

[Tix yac TexXHOJOriYHOI TepepoOKH BUILNHI Ta
YOPHOILTIIHOI TOPOOMHU BAXKIMBHM € BHPIIICHHS
3aBJaHHsI 3 BUJIAJICHHSAM HaJUIUIIKY OLTKOBUX, TICKTH-
HOBHUX, (PEHOJBHUX CIIOJNYK, SIKi CHPUYUHSIOTH TPY/I-
HOIII y 3a0e3IeueHH] BUCOKOT CTa01IbHOCTI TOTOBUX
HAaroiB iJi yac TpuBasioro 30epiranus. [lopymeHHs
pIBHOBaru KOJIOiJHOT CHCTEMH TOTOBUX CJIa00aIKO-
TOJILHUX HAIOiB Ha OCHOBI IUIOMOBO-SIT1IHOI CHPO-
BUHH NIPUBOJMTH CIIOYATKY JI0 BUHUKHEHHS Omaliec-
LICHIIIT Ta IOMYTHIHb, @ MOTIM — JIO BUTIA/IaHHS OCa]Ty.

Pesynbrat TeCTyBaHHS MOXKIMBOTO BUHUKHEHHS
MOMYTHIHb (DiI3MKO-XIMIYHOTO XapakTepy KyIaxy,
HaBeJEHO y Tab. 2.

Pesynbrari mpoBeeHNX JIOCIIHKEHb TECTYBaHHS
MOXJIMBOTO BUHUKHEHHSI TIOMYTHIHHS BKasye, IO
JOCITIDKYBaHUH KyIaXK CTIMKHE JI0 TIOMYTHIHB Pi3HOTO
XapakTepy, 0 BHHUKAIOTh B TOMY YHCITi TIPH 3HIKEHHUX
1 MiJIBUIIIEHUX TEMIIepaTypax Ta BIIIOBIJAE BUMOIaM
yuaHoro TP ¥V 18.5084. 3aBasku 1ipoMy MOXHA TpH-
MYCTUTH, 1110 KOJIOIIHA CUCTEMA KyTaxKy Oyze CTa0uIb-
HOI, TOOTO T'OTOBHH CJIa0OAJIKOTOJIBHUI Hariid Oyjie
30epiraTrcst 0e3 yTBOPEHHS KajlaMyTeH Ta Ocay.

3riqao 3 Bumoramu JICTY 4258 crpok mpujar-
HOCTI C€JTa00AJTKOTONTLHOTO HAIOI0 BCTAHOBITIOE PO3-
pPOOHHK, MPU [LOMY BiH HE TIOBHHEH IICPEBUIILYBaTH

Tabmums 1

Kynax cinadoankorosisnoro Hanorw Ha 1000 gan

«JIrokc» Ta Boja MiJArOTOBJIEHA

HajiMeHyBaHHSI KOMIIOHEHTY OpuHuns BUMipy KiabkicTb
CiK BUIIHEBUH M’ 2600
CiK YOpHOILIi THOTOPOOHMHOBHIA IV 1200
ApOMaTHUH CIIUPT JIMMOHHOTO e(ipHOro Macia v 10,0
ApoMaTHHI CIUPT JTUMOHHOI IIKIPKU CBIXKOT o’ 50,0
Men HaTypaibHUIA pi3HOTPaB’st KT 300
N . 3 po3paxyHKy Ha MAacOBY KOHIIEHTpAILIifO
KpoBuUii cupor 65,8%-Huit M3
Hyxp P 8% A 3araJibHOro ekcrpakry 12,3 /100 cm®
K Ki if0 K
KHe1oTa IHMOHHA . 3 po3paxyHKy Ha MacoBy KOHLIEHTPALIiIO uc}nm
y nepepaxyHky Ha gquMonHy 0,6 /100 cm
CriupT eTUIOBHI peKTU(IKOBAHUIT COPT .
P P b pTY prive 3 po3paxyHKy Ha MiLHICTb Kynaxy 8%

Jliokcua ByTIIeIo

KI'

0,4

Tabmurs 2

Pe3ysibTaTi TeCTyBaHHS MOKJINBOTO BUHUKHEHHSI MOMYTHIHb €J12002JIKOT0J1bHOI0 HaNow (n=3)

. Pe3yabTar TecTyBaHHA
TecT Ha CXMJIBHICTB 10
3rigHo 3 Bumoramu TP Y 18.5084 JOCJTI/IZKYBAHOTO KYIAaKy HANOI0
— OLTKOBHX HOMYTHIHB [Iposzopuii BIZINIOBiTa€
— HaniB(EHOJIbHUX NOMYTHIHb po3unH Oe3 KanamyTi Ta BiJIIOBiIaE
— nii Xonoay ocany BiJITIOBi1a€
— HarpiBaHHS BIJIIIOBIIa€
— MEKTUHOBHMX MOMYTHIHb BiAmoBizae
— TyOWIBbHNX TIOMYTHIHb BIZINIOBia€e
— METaJICBUX IIOMYTHIHb BIJIIIOBIIA€
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Tabmums 3

OpraHoienTHYHA OLMIHKA CJ1a00aJIKOT0JIbHOTO Hanowo (n=3; P>0,95)

XapakTepuCcTHKA MOKA3HHKA

Ha3pa nmoka3Huka

srigno 3 ACTY 4258 KyNay Hano
Saranbimii BULL ITposopa pinnna 693 ocajy i CTOpOHHIX ITpo3opa piguna 6e§ ocajty i CTOpOHHIX
JIOMIIIIOK JIOMIIIIOK

Komip

3abapBiieHa, 00yMOBIIEHa 0COOIMBOCTIMHU
BUKOPUCTAHOI CUDOBUHH

Temno BuITHEBHI

Apomar ta cMak

OO0yMoBIEHNI 0COOINBOCTIMY BUKOPHCTAHOT
CHPOBHHU

Bumni ta opHOIITIIHOT TOpOOMHN,
3 BIATIHKOM JJIMOHHOI IIKIPKH

IIpo3opicts, 3a gorxuHKM XBui 400 HM
1 KIOBETi TOBKHHOIO rpani 50 MM, %

He menmre 98,0+0,01

99,5+0,01

Tabnung 4
®Di3zuko-xiMiuHA OIiHKA €J1260aJIKOT0IHHOr0 Hanmow (n=3; P>0,95)
HazBa noKasHmica, OTMHHIS BUMIpY HO[?MaTl/lBHe 3HAYEHHHA OTtpumane 3Ha4YeHHs
3rigno 3 ACTY 4258 B TECTOBAHOMY 3Pa3Ky
006’ €MHOT YaCTKH €THJIOBOTO CIIUPTY (MIIHICTB), %o 0,5-8,5 8,0+0,3
MacoBa KOHIIEHTpAIIisl 3araIbHOTO eKCTPaKTy, I/100 cm? He Ounbire 14,0 12,34+0,3
MacoBa KOHIICHTpaIlis Iykpy, /100 cm? HE HOPMYETBCSI 8,5+0,3
MacoBa KOHLICHTpAILisi KHUCJIOT B IEpepaxyHKy Ha JIUMOHHY, 1/100 cm® 0,1-1,0 0,6+0,05
Tabmusa 5

Ouinka mikpo0ionoriunoi cTadiibHOCTI cj1a60anKkorojsHoro Hamor (n=3; P>0,95)

Ha3zBa noka3znuka, oJMHULS BUMIipY

3HaueHHsI
B TECTOBAHOMY 3pPa3Ky

HopmaTuBHe 3HAYeHHS
JIJISl HANOX0 0e3 KOHCepPBaHTy

KinpkicTs Me30¢inbHIX aepoOHUX Ta (haKyJIbTaTHBHO-aHAEPOOHIX

mikpooprasismis, KYO/cm?

He Ginprre 1 x 102 25

Baxrepii rpynu KMIIKoBUX nanu4ok (ko popmn), KYO/nm?

He Oinplre 3 1

[larorenHi MikpoopraHizmu, B ToMy 4ucii 6akrepii poxy CanpMoHena,

He nomyckaetbest BiJZICYTHI

B 25 cm®
ITnicenesi rpudu, KYO/cm? He Oibre 5 % 10 15
Jpixmki, KYO/em? He Oibiie 5 x 10 30

[IPOTHO30BaHy  CTIMKICTh, BU3HAYEHY 3rIJHO 3
ACTY 7397.
Pesynbratd  OpraHoOJISITUYHOTO  OI[IHIOBAHHS

JOCHIJKYBAHOTO KyIaXKy C1a00aIKOTOIEHOTO HAIOO
HaBeJeHO B Ta0I. 3.

[poBeneHo nociiKeHHs 3 BU3HAYAHHS IPOTHO30-
BaHOI CTIMKOCTI KyHaxy ClIa00aIKOTOJIBHOTO HAroro
srimHo 3 JICTY 7397. Pesynsraru nOCIHiIKEeHb Clia-
00aJIKOTOJILHOTO HAIOK, BUTPUMAHOTO 32 KPUTHYHHX
yMOB Temneparypu rnoc 35 °C npotsirom 3 1i0 Ta TeM-
neparypu 0 °C npotsirom 3 7110, HaBeieHO B Ta0I. 4.

Pesynbratu nochipkeHb 3a OpraHoENTHUYHUMH
Ta (Pi3UKO-XIMIYHUMH TOKa3HUKAMU CBIIYarh IPO
BIZIMIOBIIHICTD, PO3POOJICHOTO CIab0ATKOTOIBHOTO
Hamoto Bumoram unaHOTO JICTY 4258. 3a pe3ynsra-
TaMH TPUCKOPEHOTO MPOTHO3YBaHHS PO3PaxyHKOBA
CTIMKICTh CTAHOBHUTH 12 MiCAIIiB; OCTATOYHHIA CTPOK
MPUIATHOCTI MOTPeOy€E MiATBEPAKSHHST BUIIPOOYBaH-
HSIMHU TIiJ] 9ac peajbHOTo 30epiraHHs

QinbTpyBaHHS — € BKIMBUM €TallOM TEXHOJO-
rii HarfoiB, OCHOBHA (DYHKIIiSI SIKOTO TOJSITac y 3a0e3-
MEYEHHI BHCOKOTO CTYTICHIO IPO30pPOCTi, a TaKOX
JIOCSITHEHHS CTIHKOCTI Hamor 3a (hi3UKO-XIMIYHUMH,
MIKpOOiOJIOTIYHUMH YHHHUKAaMH. TEeXHOJOTIEr0 TPUTO-
TYBaHHsI HaIloro repei0aueHo 3aCTOCYBaHHS KaCKaTHUX
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CHCTEM (UIBTPYBaHHS COKIB Ta TOTOBOTO KYIIAXY Iepe/t
posmuBoM. OTpumaHi faHi cBigyarh (Tadm. 2-4) mpo
eeKkTHBHICTD TepedadeHol 3aTpUMYOU0i 3MaTHOCTI
3a po3MipamMu BiYOK (iIBTpiB. 3aCTOCYBaHHS Ha OCTa-
TOUHIA cTajii KOHTPOJBHOTO (UIBTPYBaHHS MEMO-
pPaHHUMX KapTPUKHUX EJICMEHTIB 3 PO3MIpOM BIYOK
5,0 MM Ta 3,0 MKM J1a€ 3MOTy JIOCATHYTH IPO30pO-
cTi y Harol 99,5% (Tabmn. 3) Ta MIKpOOIOJIOTiYHY CTa-
OUTBHICTD TICIISl BU3HAYCHHS IIPOTHO30BAHOT CTIHKOCTI
srigao 3 JICTY 7397 y nopiBHsHHI 3 Bumoramu TP
VY 37199618-002 «BupoOHUUMIA TEXHOIOTIUHMI pera-
MEHT Ha BUPOOHHIITBO FOPLJIOK, TOPLIIOK OCOOIMBUX Ta
JKEpO-rOplTYaHUX HAaroiBy (Tadi. 5).

BucnoBku. Pesynbrarn npoBeIeHOro aHaliTHY-
HOTO JIOCJII/DKEHHS CBIIYaTh PO IMEPCICKTUBHICThH
CTBOPEHHS CJTa00ANKOTOJILHUX HAIoOiB Ha OCHOBI
HaTypaJIbHOI TUIOJIOBO-AT1IHOT, POCIMHHOT Ta MEJIOo-
BOT CHPOBUHH, SIKi XapaKTePU3YIOThCSI BUCOKOIO CTa-
OUTBHICTIO SIKOCTI 1 CTIMKOCTI i1 yac 30epiraHHsi.

Po3pobiieHa TexHOJIOTIS OTpUMaHHS cllaboas-
KOTOJIBHOTO HArol Ha OCHOBI IIJIOAOBO-ATIAHOT
CHPOBHUHH Ta TMPOAYKIli OMKUTHHHUIITBA NTA€ 3MOTY
PO3MINPUTHA ACOPTUMEHT TPATUINIAHOT ATKOTOIBHOT
NpoayKilii Kpad)TOBUX BHPOOHHKIB Ta MiANPHEMCTB
BEJIMKOT MTOTY>KHOCTI.
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[IpiopuTeTHUMH HaNIPSIMKaMU, SIKi aKTUBHO BIUIHU-
BAaIOTh HA PO3BHUTOK Trally3i B LIIOMY €:

— (hopMyBaHHSI CHPOBHHHOT 0a3H IIJISIXOM PO3IIH-
PEHHSI aCOPTUMEHTY POCIMHHOI Ta IJIOA0BO-STiIHOT
CUPOBHMHH JUIs TIPUTOTYBaHHs HamiBhaOpHUKaTiB Ta
KyTaXXiB HaIOiB;

— JIOCNIJKCHHS, CIPSIMOBAaHI Ha KOMIUJICKCHE
BUKOPHCTaHHS Ta MEpepoONISIHHS POCIMHHOI 1 1JI0-
JIOBO-AT1THOI CUPOBWHHM, 3aCTOCYBaHHSI Y BUPOOHU-
LTBI HETPAJUIIHHUX BUJIIB CHPOBHHH, IO 3a0e3-
MeYyIoTh MaKCUMallbHe 30araueHHs OJep KyBaHUX
HamiBaOpuKariB: HAcTOiB, MOPCIB Ta EKCTPakKTiB

MPUPOJHUMU CKCTPAKTUBHUMH  O10JIOTYHO-aKTHB-
HUMH PEUOBHUHAMHU.

[Moganbmnii pO3BUTOK CETMEHTY TpaAWLIHUX
C1a00aJIKOTOJIFHUX HAIoiB JAOLIJIBHO OB’ s3yBaTH
3 BIpOBa/pKEHHAM 3akoHy Ykpainu «IIpo reorpa-
¢hiuHi 3a3HaYCHHS! CIIUPTHHUX HAIOIBY», MiATPUMKOIO
KpadTOBHX, PEMICHHYMX Ta MHiANPUEMCTB BEIHUKOI
MOTY)KHOCTI, TOMYJISIPU3aLi€l0 YKPaiHChKOI racTpo-
KYJBTYDH.

[MpakTiuHi pe3ynbTatd poOOTH MOXYTh OyTH
BUKOPHCTaHI Ha MiANPHUEMCTBAX aJIKOTOIBHOI raimy3i
3 BUPOOHUIITBA HAIOIB CIa00AIKOTOJIbHUX.
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O. Ostryk, Postgraduate Student, S. Oliinyk, PhD, Associate Professor (National University of Food
Technologies). Modern development of the production of Ukrainian traditional low-alcoholic beverages

Abstract The article summarizes historical, technological and modern scientific approaches to the preservation
and development of Ukrainian traditions in the production of low-alcohol beverages. The historical prerequisites
for the formation of authentic technologies are considered, the main types of traditional Ukrainian low-alcohol
beverages, their technological features and cultural significance are characterized.

The formation of authentic technologies for the preparation of low-alcohol beverages, which were formed by
natural conditions, cultural features, economic methods and methods of influence of different regions of Ukraine, is
analyzed. The organoleptic characteristics, physicochemical indicators of modern traditional low-alcohol beverages
are described. The influence of local raw materials on the development of technologies, methods of preparation,
fermentation processes and traditional equipment in the production of low-alcohol beverages is determined.

Special attention is paid to the importance of traditional beverages in the formation of Ukrainian gastronomic
culture and the preservation of national identity. The current state of the traditional low-alcohol beverage market
in Ukraine is analyzed, as well as trends in the development of industrial production, the adaptation of authentic
recipes to modern technological conditions. The article considers an innovative technology for preparing a low-
alcohol beverage based on fruit and berry raw materials and beekeeping products.

Promising directions for combining traditional technologies with modern biotechnological approaches and
technical support are identified. It is proven that the development of the segment of traditional low-alcohol beverages
is an important factor in the formation of national gastronomic identity and increasing the competitiveness of the
Ukrainian food industry.

It is shown that the combination of traditional technologies with modern biotechnological and engineering
solutions creates conditions for the development of competitive beverages of the next generation. Further
improvement in this area is associated with the support of craft, artisanal and mass production, the popularization
of authentic Ukrainian gastronomic heritage as an element of intangible cultural heritage, the implementation of
current legislation on the geographical protection of national beverages.

Keywords: traditions, low-alcohol drinks, technology, production, innovation.
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Anomayia. Y cmammi nasedeno pesynbmamu po3pooxu peyenmypu ma mexHono2ii npueomysans KyniHapHo2o
Jrcerne iz 0300pPOBUUMU GIACTNUBOCMAMU 34 PAXYHOK 86€0€HHS 8 peyenmypHull CKaiao 6iocopbenmis.

O6'exkmom docniddicenb cmano KyaiHapHe dcele Ha OCHOBL MOIOYHOU CUPOBUHU, OTEMUYHI 81ACTIUBOCIE IKO2O
3YMOBIIEHI HAABHICTNIO JHCENAMUHY MA KUCTOMONOYHUX Dakmepitl, a 8 AKOCmi OI0COpOEHMYy 8UBUATU MONCIUBICHIb
BUKOPUCTAHHA XImo3aHa. Ximo3an — OIononimep meapuHHo20 NOXOOHCEHHS I BIOHOCUMbCA 00 XAPYOBUX 80JIOKOH,
SIKI He 3aCB8OI0I0MbCSL OP2AHIZMOM TIOOUHU, dJle 8 KUCTIOMY cepeO08ULyl ULTYHKY YMBOPIOIOMb GUCOKO8 SI3KI pO3UUHU,
BUABTIAIOYU BACTNUBOCI eHIMEPOCOPOEHNTY Ma IMYHOMOOVIAMOPA.

Ocobrugocmi XiMiunoeo cKkaady Ximo3amy 003801A10Mb GNAUBAMU HA CINAH JiceNeliHo020 CMYOHIOo, 3MIYHIO8amu
tl020 ma 3anobicamu npoyecy CUHbOPe3UCy npu 30epieanii, Momy Wo Ximosam siK npupooOHull AMiHONOIICaxapuo,
CKAA0AEMBCA 13 3ATUUIKIE MONIEKYIL 2TIOKO3U.

YV x00i nayxoeux docaiodcens euguanu mexHono2iuHicms 000a8KYU Ximo3any ma ii 6n1uU6 Ha CMpyKmypHo-mexa-
HIYHI Ma 0peanoIenmuyHi NOKA3ZHUKU CEINCONPULOMOBLEHO20 Jcele Md 3MIHU U020 SIKOCMI 68 npoyeci 30epieannsi.

Ocobnugy ysazy npuoiisiiu 3MiHi WEUOKOCMI 3ACHYOHEHHS I 3aNe)HCHOCI GIacmugocmelt MiyHoCmi KyiHApHO20
Jrcene 8i0 KibKoCmi Ximo3amy, wo 6600umuvcs. B pesynomami nposedenux ekxcnepumeHmanbHux 00CIi0#CeHs 6Cma-
HOBEHO, W0 66e0EHH S XiMO3aHy He MiNbKU NPUCKOPIOE NPOYeC CIPYKMYPOYMBEOPEHHS, CKOPOUYIOUlU YaAC CIMPYKMYpo-
VMBOPEHHSL Y 8UPOOAX A U CNPUAE SMIYHEHHIO HCENAMUHOBO20 CIYOHSL, U0 YIMEOPIOEMbCA 8 NOPIGHAHHI 3 KOHMPOIbHUM
3pasxkom. Ompumani pe3ynomamu 003801UNU CKOPOMUMU BUMPAIMY PEYEenmypHO20 CnyOHeYMBopIo8aya — JHcelamu-

HY, NPU YbOMY NOKAZHUK MIYHOCI OMPUMAHO20 KOTOOHS 8I0N08I0A8 MIYHOCTI KOHMPOILHO20 3PA3SKA.

YV x00i naykosux docriodcens 80anocs ecmanosumu, uwjo 6 npoyeci 3oepieanua KyniHapHe Moioure ma KeQiphe
Jicene 3 Ximo3aHom He nidodsaniocsi CUHbOPE3UCY HA BIOMIHY 8i0 CMAHOAPMHO20, WO € OOCUMb BANCTUBUM NO3U-

MUBHUM MOMEHNIOM.

Taxum yurHom, 86e0eHHs XIMO3AHY AK OI0N0SIYHO AKMUBHOI 000ABKU 00 CKIAOY KYIIHAPHOO0 Jicene 00380IUN0 He
MminbKy Haoamu eupoby cneyiiuni 0300posui 61acmu8ocnii, aie i ompumamu npooyKm 3 NOKpAujeHUMU MexHo-

JIO2IYHUMU NOKAZHUKAMU.

Knrwouoei cnoea: xyninapue sicene, Ximo3at, cnyoHeymeopro8at, JHCeiamun, 2eb.

IMocTanoBka mpo6JjeMU. AKTHBHA TEXHOKpATH-
3aIlisl HAIIOTO JKHUTTS TPU3BENA IO CYTTEBOI 3MIiHHU
HaBKOJIMIITHFOTO CEPEOBHINA Ta TOTIPIICHHS EKO-
JIOTi9HOT OOCTAaHOBKH. 3MIHWIACS HE JIHIIEC CTPYK-
Typa XapdyBaHHS JIIOACH, ajle W AKICTh caMOi CHPO-
BHHM Ta TOTOBHX XapuoBUX mpoaykTiB. Ilossa
BEIMYE3HOI KITBKOCTI PI3HUX CHHTCTHYHHUX 3aMiH-
HUKIB TIepeTBOpHJIAa 0araro MPOTYKTIB XapdyBaHHS
Ha JOCATHEHHS XIMIYHOI ITPOMMCIIOBOCTI. 3TiIHO
IIUX 3araJbHOCBITOBHX TEHJACHINH | eHepanapHa
AcambOires OOH y 2018 pori cBO€r0 Pe30IOIieEr0
MIPOTOJIOCHIIA 7 YEpBHS KOKHOTO POKY BcecBiTHIM
mHeM Oesmekn xapdoBux mponykriB (World Food
Safety Day). Kammaniro crmimsHO mpoBoasaTh BOO3
ta IIpomgoBonbua i CLTBCHKOTOCIIONAPChKA OpraHi3a-
mis OOH (FAO). Ilpucesdayerbcs BOHA THUTAHHSIM
3arajgbHOTO JOCTYIy 10 O€3MeYHOi Ta JOCTaTHBO
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MTOKUBHOI 1Ki, €(EKTHBHUM MisIM IIIOAO0 3I0POBOTO
Xap4uyBaHHS Ta OE3MEKH XapUOBUX MPOMYKTIB.

Takum uwmaom, BOO3 crypboBana Oe3mekoro
Xap4OBUX MPOAYKTIB Ta PEKOMEH/IY€E TIOCHUIUTH KOH-
TPOJIb 3a SKICTIO TIPOAYKTIB XapuyBaHHS, OTHOTACHO
PO3IINPIOIOYN aCOPTUMEHT BHPOOIB 13 3a3maneriasb
3aJaHAMH JTIKyBTBHO-TIPO(DITAKTHYHUMH 1 030PO-
BYMMH BIIACTHBOCTSIMH.

AHaJi3 ocTaHHIX dOCTimKeHb i mMyOsmikamiii.
[Ipo momynsApHICTH MPOIYKTIB 3 JIKyBaIbHO-TIPOdi-
JAKTUYHUMH 1 037I0POBUNMHU BIACTUBOCTSIMH, 3TiTHO
cTparerii 370pOBOTO XapuyBaHHS B €BPOTEHCHKIX
KpaiHax Ta cepemb MOJIOMi, CBIMYUTE JOCIIIKCHHSI
VYcora, C. O., €srymenxko, B. C., bocenpkoi H. I,
Bposenko T. B., SIpocnascrkoi JI., 3aroponasoro B.
Ta iHmmX, [2, 10, 12] sAxi BiAMITHWIH 3pOCTaHHS
iHTEepecy o 3mopoBoro crocody xkutts (3CXK), mo
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Oe3nocepeHbO BIUIMBAE HA 3MiHY CIIOKHBYHX MPio-
pUTETIB, TOOTO 3pOCTaHHS MOMUTY Ha TaK 3BaHi «370-
POBI MPOAYKTH» SIK Y HaIlli KpaiHi Tak 1 B 0ararbox
KpaiHax cBiTy. Taku MpOIYKTH 3a pPaxyHOK BBEACHHSI
B IXHIO peuenTypy OiOJOTiYHO aKTHBHUX 100aBOK
HaOyBalOTh (DYHKLIOHATBHUX BJIACTHBOCTEH, CIpH-
SIFOTh 3HIDKCHHIO PU3UKY BHHUKHEHHS IIJIOTO PSLy

3aXBOPIOBAHb.
Amnani3 cyyacHoi cuTyaii mokasas, o B YKpaiHi
CTHIOCTEpITaeTbCsl  CTIHKUI 3CYB  CIIOKMBALbKUX

3BHYOK y OIK 3J0pOBOro Ta 30ajJaHCOBAHOTO Xap-
gyBaHHA. [loKymnmi peTenbHilIe BUBYAIOTH CKIIAJ
MPOIYKTiB, IIYKAIOTh HATypaJbHi iHFpCILieHTI/I Ta BiJI-
JIaf0Th MIepeBary (byHKmOHanLHm K1 JU1s HlILTpI/IMKI/I
1MyH1TeTy Ta TOJIMIICHHS crady 310pos's. IIpo i
3MIHU CBIAYUTH Pi3HI MaTepialu Ta MOCIiIKEHHS,
SIK1 PO3KPHBAIOTH JUHAMIKy IIbOTO PUHKY B YKpaiHi,
Tak, Hampukian, 3aB’suioBa M., Pomaniok H.
[2] HaBOAATH OililiHI 1aHi, SKi M ITBEPHKYOTh, 110
Maibke 24% ykpaiHIiB YCBiIOMJICHO LIKABJISATHCS
CKJIaJIOM TOTO, 1[0 CHOXKUBAIOTh, T4 BHBYAIOTH Map-
kyBauHs. Jlocmipkenns Tkau Y.B., Jlaneko H. L.
[9, 3] moka3yrOTh, LIO 11 CTOCYETHCSI 1 0COOIUBOCTEH
CY4YaCHOTO PECTOPAHHOTO Oi3HECY, Jie TOMUT BiIBIJ-
yBaviB 3MYIIy€E 3aKIaad aJanTyBaTH MEHIO, BIPOBa-
JUKYIOYH BereTapiaHChbKi, OE3IITIOTEHOBI, MI€THYHI,
0e3MaKTo3HI Ta HU3BKOKAJIOPIHHI TO3WIII, pO3IIs-
Jaf0Th TEPCHEKTUBU BIIPOBALKECHHS CynepQy/iB,
BETaHCHKHUX aJILTEPHATHB Ta CKOJIOTIYHUX XapyOBUX
MPOIYKTIB Ta CTpaB. Y NIUX NMHUTAHHAX HAalll pecTo-
paTopu aKTUBHO BHUKOPUCTOBYIOTb €BpPONECUCHKUN
JOCBiJl. TPOCYBaHHS MPOJYKTIB Ta CTPaB 310POBOTO
XapuyBaHHsI Yepe3 3pOCTaHHS ITOTIHTY.
®opmyBaHHs mineil crarTi. OCHOBHUM 3aB/aH-
HSAM pOOOTH € po3po0Ka PErenTypu Ta TEXHOJOTI
MIPUTOTYBaHHS KYJTIHAPHOTO JKeNie i3 03J0POBYUMH
BJIACTUBOCTSIMU 33 PaxyHOK BBEJICHHS B DELCITYp-
Huii cknan GiocopOenTiB. CkimamHicTh (GopMyBaHHS
03JI0POBYMX IPOAYKTIB IOJISITAE B TOMY, IO B XOII
TEXHOJIOTTYHOT 00pOOKH BUPOOiIB HEOOXiTHO HE TITBKH
JIOCSTTH TEXHOJIOTTYHOT CyMICHOCTI 010JI0TTYHO aKTHB-
HUX JI00aBOK 3 OCHOBHHMH PELENITYPHUMH 1HIpeJlicH-
Tamu, aJie i 30eperTi HaTUBHI BIACTHBOCTI Ta (PyHKIIi-
OHAJIbHY aKTHBHICTh 00ABOK, 1110 BBOASTHCS.

OO0'exTOM JOCHIJKEHBb CTANO KyJIiHApHE jKele Ha
OCHOBI MOJIOYHOH CHPOBHMHH, JI€THYHI BIACTUBOCTI
SIKOTO 3YMOBJICHI HasIBHICTIO JKEJIaTUHY Ta KHCIOMO-
novyHuX OakTepiit. O3M0pOBUl BIACTHBOCTI KyJiHap-
HOTO JKejie 3a0e3ledye XiTO3aH, 10 BBOIMTHCS SIK
BIJIMIOBI/THA J100aBKa — 610COPOEHT.

Bukiaaag ocHOBHOro marepiany J0OCTiIKeHHS.
Kyninaphe xene — momyasipHUA NPOJAYKT MpH3HAYE-
HUH JUIS 37I0pOBOTO XapuyBaHHS B Cy4acHHX 3aKJia-
JlaX PECTOPAHHOTO TOCIOJAPCTBA, TOMY TEXHOJIOTis
HOro BUTOTOBJICHHSI M€ BiJIIOBIAATH MOXITUBOCTSIM
Cy4acCHOTO PECTOPAHHOTO 3aKJIay.

Kyninaphi sxene, BUTOTOBJICHI Ha OCHOBI JKela-
THUHY, MalOTh CTAOUIbHO BHCOKHI TMOMUT y HaIINX

CIIOXKMBAYIB HE3AJICIKHO BiJ] BIKY Ta COIIaIbHOI KaTe-
ropii. OCOOJUBICTIO TNPUTOTYBaHHS KYJIIHAPHOIO
JKeJle € MOTo KeITaTHHOBA OCHOBA.

Y Xomi HAyKOBUX JOCIIHKCHb BUBYAIN TEXHO-
JIOTIYHICTh 100aBKH XiTO3aHy Ta ii BIJIMB Ha CTPYK-
TYpHO-MEXaHIUHI Ta OpPraHOJEeNTHUYHI ITOKa3HUKH
CBIXKOITPUTOTOBJICHOTO KEJIE Ta 3MIHH HOTO SIKOCTI
B TIpoIieci 30epiraHHs.

JKenatun — rifgpokosoin, 3MaTHUH yTBOPHOBATH
y BOJHHX CHCTEMax TEPMO3BOPOTHI Ielli, 0 BU3HA-
4yae XapakTep 3B'SI3KY BOJAM: SIK KOJOIJIHA pEYOBHUHA
JKeJIATHH YTPUMY€E BOY 3aBISIKH a/1cOpOIIil Ta 0OcMo-
TnuHnX sBuIl. OCMOTHYHO 3B'd3aHa BOIA IIOIVIMHA-
€THCSI )KETIATUHOM Y TIpoLieci pOpMyBaHHS TeJII0 LI~
XOM IMMOO1JTi3allii y HOro ocepesKax.

JKenaTuH — €IMHUI CTYIHEYTBOPIOBad, 110 OTpPH-
MYETBHCS 3 TBAPUHHOI CHPOBHHH, T.K. PEIlTa TiPOKO-
JIOIMIB — TIOMiCaxapuau POCITMHHOTO a00 MiKpOOHOTO
MTOXO/DKCHHS. BimoMo, Mo BUXITHWA MaTepian st
OTPUMAHHSI KEJIATUHY CKIIaJA€ThCS 3 CIIOMYYHOI TKa-
HUHH-KOJIaTeHy, KWW BIIHOCHUTHCS J0 CKIIEPOTPOTEi-
HiB. ba3oBa MoJeKya sBisie cO00I0 CITipaenomiOHui
OuTtKOBMIT JTaHIFOKOK 3 1054 aminokwucnot. Ilerrrumai
JIAHIIOKKH YTBOPIOIOTH OTPiNHI CcIIipalti, siki yTBOPIO-
FOTh OUTBII arperaTtw, cTaOUTI30BaHI 3ITMBKAMH, TIPH
IBOMY CTPYKTypa B I[JIOMY € TPHUBHMIPHOIO CITKOIO,
10 MICTHTh W iHIN (PYHKIIOHAJTBHI KOMITOHEHTH —
KMPOBI, HEPBOBI Ta iHII KIITHHU. CHEKTp aMiHOKHC-
JIOT KOJIareHy CKJamaeThest Ha 13 3 mminuny, Ha 22%
3 TIPOJTIHY 1 TiIpoKcUTpoiny, it 45% iami 17 ami-
HOKHUCIIOT. Bricoka KOHILIEHTpaLisl TPOJIiHY Ta DIiIHHY
€ XapakTEepHOI0 OCOONHMBICTIO aMiHOKHCIOTHOTO
ckiaay kornareHy. CriolyyHa TKaHMHA 3aBISKUA CBOIH
MOMINTIN TpHBMMipHiIZ CTPYKTYpi HEpO3UMHHA Y BOI,
B XOJi TiApoIizy BigOyBaeThCsl MepeBEACHHS TKAHUHH
B po34MHHY (hopMmy i YTBOPIOEThCSI JKEIATHH.

lonoBHa BHACTUBICTH JKENAaTHMHY — 3IATHICTb
YTBOPIOBATH CTY[HI Y Pi3HUX PO34MHAX 0OYMOBJIECHO
ACHMETPI€IO-TIepEeBaKaHHIM JIOBKHHU HaJ| TOBILU-
HOI0O — BUCOKONOJIMEPHUX YaCTHHOK, L0 YTBOPIO-
I0Th PO3YMHHU. YuM OiNbllia acuMeTpisi, THM JIeriie
YTBOPIOETHCS CITYACTHI KapKac CTYIHIO, B KOMipKax
SIKOTO IMMOOUITI3YEThCS BOA 1 TUM BiH MilHIIMN. Bix
PO3MIpIB 1 acMMETpil YaCTHHOK 3aJIeKaTh B'S3KICTb,
TemIeparypa IUiaBlieHHs 1 MinHicTh. He MoxkHa He
BPaxoByBaTH OCOOJHMBICTH XiMIYHOTO CKJIaly Xap4do-
BOTO JKENATHHY, AKUi ckianaeTbes 3 84—90% Oinka,
8—12% Bomu Ta 2—4% 301M.

BrnacTuBicTh JKenaTWHY YTBOPIOBAaTH TepMOJia-
O1ITBHI Testi 3aJIeKUTh Bl 0COOIMBOCTEH MOJICKYIISP-
HOI CTPYKTYPH, aMiHOKHCIOTHOTO CKJIAy, PO3MOALTY
Mo MOJIEKYJISIpHil Maci, amdoTrepHoi Ta amdpidinbHOT
MIPUPOJIHU JKENATHHY.

[MoxigHe KeJTaTHHY — KOJareH MICTUTh yci He3a-
MiHHI aMiHOKHCIOTH KpiM Tpunrodany. OCHOBHOIO
aMIHOKHUCJIOTOK) € TiJIPOKCUIIPOJIIH, TOMY JKeja-
THH MICTHTh CyMilll OUTKOBHX JIAHIFOXKKIB Pi3HOI
JOBKHHHU, OTPUMAaHUX B PE3yNbTaTi PO3IICTUICHHS
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BHCOKOMOJICKYJISIPHOTO 3IIMTOTO KOJlareHy i #oro
MOJIEKyJSpHA Maca HE OJHAaKoBa 3a OOCSTOM.
CrynHeyTBOpIOIOYA 3/IaTHICTh JKEJIATHHY 3aJICKUTh
BiJ HOTO MOJIEKYJISIPHO-MAcoBOro posnoginy. Jlns
YTBOPEHHS TeJiB HEOOXiJHE TepeBaXKaHHS JIOBTUX
JIAHIIOKKIB MOJEKY1. TOMy BHCOKY CTYJHEYTBOPIO-
104y 3[aTHICTh KeJaTHHY 3a0e3lnedye MPUCYTHICTbH
y BOJHHX J100aBKaxX BUCOKOMOJICKYJISIPHUX CIIOIYK.

V skenaTuHi NeBHI JUITHKK YTBOpPEHi 3 rigpodo0-
HUX aMiHOKHCJIOT, iHIII AIISIHKH MOXYTb MICTUTH
BeJMKY (ppakiiro rifpodinbHUX aMiHOKHCIIOT, TOOTO.
JaHl OUIKM CKJIaJaroThes 3 OnHi€el rigpodoOHOT Ta
OfHi€T T1IpOodiIBbHOI TUISHKK, Taka CIOIyKa Ha3u-
BaeTbCsl aMPiiITBHOIO 1 CHpUsE YTBOPEHHIO PO3IIO-
JUIBIOTO0 LIapy Ha TOBEPXHAX (Pa3soBHX KOPAOHIB.
[Ipy mpoMy mNOBEpXHEBE HATATYBAaHHS CHCTEM Ha
BOJIHIH OCHOBI 3MEHIIIYETHCH.

Monekynapauid ckiaa Oinka, HOro mpocTopoBa
CTPYKTYpa, MPHUCYTHICTh TifpodinbHuX abo Tiapo-
(hoOHUX CEerMEeHTIB BH3HAYaIOTh BJIIACTUBOCTI OLJIKa,
SIK1 BIUNTMBAIOTh HA aJre3iiHi, KOre3iiHi, eMyabryrodi
BJIACTHUBOCTI KEJIaTHHHOTO CTYIHIO, HOTO B'SI3KICThH
1 PO3UMHHICTb.

Oco06aMBOCTI XIMIYHOTO CKJIaay XiTO3aHy J03BO-
JISIIOTH BIUTMBATH HA CTaH JKEJICHHOTO CTYIHIO, 3Mill-
HIOBAaTH WOTO Ta 3armo0iraTv Mmpolecy CUHbOPE3UCY
npu 30epiranHi, TOMy IO XiTO3aH SIK IPUPOTHHUI aMi-
HOTIOJIicaxapu/i, CKIANAEThCsS 13 3aTUIIKIB MOJEKYI
D10K03U. OCHOBY HOTO CTPYKTYPH CKJIaJIa€ JaHIIOT
D-rnroko3aminy, crioydeHuit [5-(1-4)-mi1iko3uHUMEU
3B's3kamMu. Ha BigMiHy Bij IENIONIO3H, XiTO3aH Mae
BUIBHI mNepBUHHI amiHorpynu (—NH,), mo Hagae
oMy KaTiOHHUX (OCHOBHHX) BIIACTHBOCTEH Ta 3/ar-
HOCTI JI0 YTBOPEHHS 3B'SI3KiB 3 HETaTUBHO 3apsiJiKe-
HUMH MOJICKYJIaMHU Ta BIUIMBATH, TAaKUM YWHOM, Ha
3MIIIHEHHS JKEJICHHOTO CTYJIHIO.

Xito3zaH — OiomonimMep TBApPUHHOTO TTOXOMKEHHS,
Je3alleTHIIbOBaHE IOXiJHE XITHHY, OfIEpP’KyBaHe
3 TaHIMPIB PAKOMOJIOHUX, CKEJICTHUX IIACTHHOK
KaJbMapiB, OioMacu MIiLENspHUX Ta BUIIUX TPUOIB.
XiTo3aH BIJIHOCUTBCS JIO XapUOBUX BOJIOKOH, SIKI HE
3aCBOIOIOTHCSI OPTaHI3MOM JIIOAWHH, ajieé B KUCIOMY
CEpe/IOBHILI IUTYHKY YTBOPIOIOTH BUCOKOB'S3KI pO3-
YHMHHU, BUSBIAIOUN BIACTUBOCTI €HTEPOCOPOCHTY Ta
IMYHOMOJYJISITOPA.

XiTO3aH 3HAHMILIOB IIUPOKE 3aCTOCYBAHHS y PsAi
raiysei Xap4oBoi MPOMHCIOBOCTI Ta y (papMaKoJorii
SIK CaMOCTiHHHMH TPOAYKT Ta Oi0JIOTiYHO aKTHBHUM
copOeHT. BiH Mae BHCOKY BOJIOTY Ta >KUPOYTPHMY-
104y 3/1aTHICTh, TOMY BUKOPHCTOBYEThCSI y KOBOacax,
namrerax, Gapmax 3aBasKd BUCOKIH KHPOEMYIbIy-
FOUiil 371aTHOCTI HOTO BUKOPHCTOBYIOTH MPH BUPOO-
HUITBI KPEMiB, COYCiB, MaifoHEe3iB.

BukopucranHs XiTo3aHy B XapyOBHX TNPOIYKTaXx,
30KpeMa Yy KyJiHapHOMY JKeJie, I03BOJISITh PO3IIHPHTH
ACOPTHMEHT 03/I0POBUHX MPOIYKTIB, SIKi MOYKHA PEKO-
MEHJyBaTH JJIsl CIIOKUBAHHS 3 METOIO MOKPAICHHS
POOOTH HITYHKOBO-KHIIIKOBOTO TPAKTY, JIe MIiCTHUTHCS
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70-80% ycix IMyHHUX KJIITHH OpraHi3My Ta CTUTBKH 3K
HEPBOBUX KJIITHH, K 1 Y CHUHHOMY MO3Ky. Taki mpo-
JTYKTH 0310POBUYOTO PU3HAYCHHSI MOMYIISIPHI y BiJIBi-
yBaviB 3aKJIJiB PECTOPAHHOTO TOCTIONAPCTBA PI3ZHUX
BIKOBHX Ta COIIAJIbHUX KaTETOPii.

BimMiHHOIO OCOOJUBICTIO  KYJIIHAPHUX  KEJIe
€ iX 37aTHICTh 10 CTYAHEYTBOPEHHS, SIKa 3aJICKUTh
BiJi Oararbox (hakTopiB, a came, BiJ PElENTypHOTO
CKJIaJly IHTPETIEHTIB, SKOCTI CHPOBWHH, IO BUKO-
PUCTOBYETHCS, TEXHOJOTIYHUX 1 TEeMIIepaTypHUX
peXUMIB BUPOOHHUIITBA.

[Tpu excriepuMEeHTANBHUX JIOCIHIPKEHHSIX B SIKO-
CT1 KOHTPOJIbHUX 3pa3KiB Oy/iM MPUAHAITI CTaHIApTHI
peLenTypu MOJOYHOTO Ha Ke(ipHOTO KyJTiHApHUX
JKelle, siKl HaBeneHi B Ta0. 1.

XiTO3aH — KaTIOHHUH TTOJTIeTIEKTPOJIIT, TKHA PO3-
YUHAETHCA 1 HaOyXa€ TUTHKU B KUCIIOMY CepeIOBHII,
TOMY TpH TPHUTOTYBaHHI MOJIOYHOIO JKeJe XiTO3aH
MOTEPEIHLO 3aMOYYEMO B MOJIOYHIN CHPOBATIN ISt
HaOyxaHHS 1 BBOJMMO TOTOBUH KOJOIIHUHM pPO3UUH
B MoOJIoko. [Iis1 ke(hipHOTO >Kelie MOMEepeHE 3aMOoUy-
BaHHS poOUMO 6e3mocepeTHLo B Kedipi.

Macy xiTo3aHa, SIKUIl BBOIHWTHCA B PEIENTYPY,
PO3paxoByBalM B MPOILIEHTHIM CIIIBBIJHOIICHHI BiJl
MacH JKeJlaThHa 3a perentyporo (30 r).

B poOotri mnpoaHami3oBaHO YOTHPH BapiaHTH
JTOCITI/PKYBAIBHUX 3pa3kiB. Y Bapiadtu 112 B penen-
Typy nomaBamu BiamoBigao 0,5% Ta 1% xiTo3amy.
V BapianTax 3 i 4 Ha 25% 3MeHIITYBaJIl BMICT JKelle
B peuentypi ta gomasanu BimnosigHo 0,5% Ta 1%
xiTo3any (Tabmuis 1).

VY xomi HayKOBUX JOCIHiIKEHb OCOOJMBY yBary
MPHUIUTITA 3MiHI IIBUAKOCTI CTPYKTYpPOYTBOPEHHS
KEJIEWHOTO CTYOHIO 1 3aJIeKHOCTI BIACTHBOCTEH
MIITHOCTI KyJiHApHOTO K€€ BiJl KUIBKOCTI XiTO3aHYy,
110 BBOAMTHCS (Tabn. 2). B pesymbrari mpoBeneHnx
eKCIIePUMEHTAIIbHUX AOCHIPKEHb BCTAHOBIICHO, IO
BBE/ICHHS XiTO3aHY HE TUIBKH HPUCKOPIOE IPOIEC
CTPYKTYpPOYTBOPEHHSI, CKOPOUYIOUHM 4aC CTPYKTYpO-
YTBOPEHHS Y BUPOOax a i CIpusie 3MIITHCHHIO XKeJa-
TUHOBOTO CTYJHS 3 XiTO3aHOM B IOpIBHSIHHI 3 KOH-
TPOJILHUM 3pa3KkoM (Tadi. 2).

[opiBHsIHUE aHami3 MIOHOCTI KOHTPOJIBHOTO
3pa3ka MOJIOYHOTO JKelle 31 3pa3KaMH 31 3MiCTOM
0,5% Tta 1% xiTo3aHy HOKa3aB 3pOCTaHHS MIIHOCTI
CTYOHIO B 3 pa3u 3 OIHOYACHUM CKOPOUYCHHS 4acy
CTyJIHEYTBOpeHHs (Tabu. 2, BapianTu 1, 2), o 103B0-
JIAJIO CKOPOTUTH PELENTYPHHIA 3MICT xKenaTuHy. Taki
JK pe3ynbTaTH Mokas3ano i kedipHe jkene, MIIHICTh
sKoro 3pocina 3 gopasanssaM 0,5% ta 1% xitozany Ha
25% Ta 66% BIAMOBIAHO MTOPIBHSAHO 3 KOHTPOJIBHUM
3pa3koM (Tab. 2 BapianTh 3, 4).

OTpumaHi pe3ylnbTaTH JIO3BOJMIA CKOPOTHTH
BUTPATy PEIENTYPHOTO CTYJHEYTBOpIOBaYa — >Kella-
TUHY, TIPH [IbOMY MOKa3HWUK MIITHOCTI OTPUMaHOTO
KOJIOZHS BiJIIOBiAaB MIITHOCTI KOHTPOJIBHOTO 3pa3Ka
(BapiaHT 3 Ta 4).
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[IpuckopenHs mpomecy CTPYKTYpPOYTBOPEHHS
Ta 3MIIHEHHS CTPYKTYPU CTYJHIO MOXKHA TOSICHUTH
HACTYIHUM 00pa3oMm.

JKenarnHOBHI Tenb 3 TOUKH 30py MOJEKYISPHOI
CTPYKTYPH, Ma€ TPUBUMIPHY CiTKY, TOMY, OCBITH T€JIIO
HEOOXIMHMI TMEBHHUI Yac, Tak SK. BIJHOCHO BEIHKI
MOJIEKYJIM TIepEeMIIYIOThCsl TOBiNbHO. [locTymose
BIIOPSIIKYBaHHSI MOJIEKYJl y CHCTeMi BiOyBaeThCs
IIPU OXOJIOJPKEHHI PO3YHMHY JKENIATHHY, KOJU TeMIIe-
parypa CHCTeMH BiJNOBia€ TEPMOAMHAMIYHOMY CTa-
TyCYy MOJIEKYJI JkenaTuny. HasiBHICTB TiApoQiTbHIX Ta
rizpooOHUX CETMEHTIB MOJIEKYJ 1 3apsiay MOBEPXHI
MOJIEKYJI 0OYMOBITIOE CTYJIHEYTBOPIOKOYI Ta MIIIHICHI
BJIACTHBOCTI JKEJIaTHHOBOTO CTYy/AHS. Yac jKeoBaHHS
Ta MIIHICTh KEJATHUHOBOTO CTYAHIO 3HAXOISTHCS
y TPSIMild 3aJIe)KHOCTI BiJl KOHIIEHTPAIlii CTYIHEYTBO-
proBaya, MOro TEMIEPATYpU Ta MOJIEKYJSPHOI MACH.
MoskHa IPUITYCTUTH, IO BBEICHHS XiTO3aHY CIpUSE
MIPUCKOPEHHIO TPOLECY BIOPSAKYBAHHS MOJICKYI
KEJIATUHY, a TAKOXK MPUCKOPIOE OXOJIOKESHHS MacH 1,

OyZydu CTPYKTYypOYTBOPIOBaYeM, MiIBUIIYE KOHIICH-
TPALilo TeIeyTBOPIOIOYMX PEUOBHH.

Xito3aH, Oyay4n Xap4oBHM BOJOKHOM, BiJpi3Hs-
€TBCSl 3HAYHOIO BOAOTIONIMHAIBLHOIO 3/IATHICTIO, IO
JIO3BOJISIE IOMY 3B'SA3yBaTd BUIbHY BOXY, HE TOINIH-
HYTY JKEJIATHHOM, a TaKOK OpaTH yyacTh B yTBOPEHHI
JIOMaTKOBUX MIKMOJICKYJISIDHUX 3B'SI3KIB 3 MOJIEKY-
JIaMU JKEJIaTHHY.

SIK TpOAYKT TBAapUHHOTO IOXO/PKEHHS, XiTO3aH
TEXHOJIOTIYHO TMOEHYETHCS 31 CTYIHEYTBOPIOBAYCM
O1TKOBOI MPHUPOAM — JKENATHHOM, CIPUSIOUN 3Mill-
HEHHIO CTPYKTYpPH Tellt0 OiHApHUX CyMillled moJtica-
XapuJ1i — HoJiaMiHOCaxapuI, 110 1 JI03BOJIMIIO CKOPO-
TUTH BUTPATy PELENTYpPHOTO CTYIHEYTBOPIOBaua Ha
20%, 30epirmu npu oMY MILIHICTb KeJe.

MexaHi3MHu B3a€MO/IiT 3aCHOBaHI Ha €JIEKTPOCTa-
TUYHIN B3aemopii, sika 00yMOBJIEHA TPOTHIIC)KHUMHU
3apsilaMH: y KHCIIOMY CEpEeIOBHIL aMiHOTPYITH XiTO-
3aHy HaOyBaIOTh TIO3UTUBHOTO 3aPsY, TOAL K O1IKOBI
MOJICKYJIH JKeJIATHHY B 3aJIeKHOCTI Bix pH MOXyTbh

Tabmums 1
Penentypn Mo/104HOr0 Ha KeipHOro Ky/JTiHAPHHX KeJie 3 100aBKOIO
BapianTn 1-2: :ke1aTuH + xiTo3aH:
Ioka3zankn KonTpoas Bapiant 3—4: ckopoueHHii :xKeaaTHH

B1 (0,5%) B2 (1,0%) B3 (0,5 %) B4 (1 %)
Moutoune keie, per.609 op HET op HET op HET op HET op HET
Moioxko, M 750 750 750 750 750 750 750 750 750 750
Iyxop, T 140 140 140 140 140 140 140 140 140 140
Bauinid , Mmr 30 30 30 30 30 30 30 30 30 30
Kenatun, r 30 30 30 30 30 30 25 25 15 15
Bopa(zno xenaruny), Mi 180 180 180 180 180 180 120 120 100 100
XirosaH, T - - 0,15 | 0,15 0,3 0,3 0,15 | 0,15 0,3 0,3
Buxin, r 1000 1000 1000 1000 1000
Kedipne :xeme, per.611 op HET op HET op HET op HET op HET
Mosoxko, mi 750 750 750 750 750 750 750 750 750 750
Hyxop, T 140 140 140 140 140 140 140 140 140 140
Baninin, Mr 30 30 30 30 30 30 30 30 30 30
JKenaruu, r 30 30 30 30 30 30 25 25 15 15
Boga (110 JxKenatuHy), Mit 180 180 180 180 180 180 120 120 100 100
Xiro3zaH, T - - 0,15 | 0,15 0,3 0,3 0,15 | 0,15 0,3 0,3
Buxin, r 1000 1000 1000 1000 1000

Tabmuws 2
IMoka3HUKHU SIKOCTi KYJJIHAPHOTO KeJjie
oxa3nuku KonTtpons Bapiartu
B1(05%) | B2(1,0%) | B3(05%) | B4 (1 %)

Mounoyne xene
YBaproBaHHS, XB. 5 4.5 4 5 4
CTyaHEYTBOPEHHS, XB. 65 60 55 55 57
Minnicts, klla 0,7 1,88 2,18 1,2 14

Kedipne xene
VBaproBaHHsI, XB. 6 6 5 4 4
CTyHeyTBOPEHHS, XB. 75 60 45 40 35
Minnicts, kI1a 1,12 1,86 2,1 1,14 1,3
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HECTH HETaTUBHUM 3apsili, 0 MPU3BOAMUTE 10 KYJIO-
HIBCBKOTO TsDKiHHS. KpiM TOro, BUHMKaIOTh BOTHEBI
3B'SI3KM MK rigpokcuminbHumu rpynamu (OH) xiTo-
3aHy 1 KIHIIEBUMH aMiHOTPYIIaMH 1 KapOOKCHIBHUMHU
rpynamu 0isika, pyu [OMY J0JIaTKOBUH BHECOK BHO-
cATh 1 T1IpooOHI B3aEMOIIT, CIIPUSIOYN KOMITAKTH-
3allii MaKpOMOJIEKYJ B €JMHY TPUBHUMIPHY MaTPUILIIO.
TakuMm 4MHOM, BiIOYBa€ThCS CTPYKTYpHA B3a€MOIS
XiTO3aHy Ta eJaTHHY, sIKa 3aCHOBaHA Ha YTBOPEHHI
MII[HUX MDKMOJIEKYJIIPHUX KOMILJIEKCIB 32 paxyHOK
BOJIHEBUX 3B'S3KIB Ta €JICKTPOCTATUYHOTO TSKIHHS
MK aMiHOTpyIaMH XiTO3aHy Ta KapOOKCHIbHUMH
rpyIamMHu KeJaTHHY.

Henonikom KyniHapHOTo >keie, MPUTOTOBICHOTO
Ha YKEJIaTHHI, € HOTO 3/]aTHICTh CTAPiTH 3 YaCOM 4epe3
3MiHYy BHYTPIIIHBOI HAIIPYTH B CUCTEMI B pe3ylbTaTi
neperpynyBaHHs JJaHOK JIAHI[FOTOBUX MOJIEKYJI B Kap-
Kaci CTYAHIO; MPOLEC CTapiHHS XapaKTepU3yeThCS
CHHEPE3HCOM — MHMOBIUIBHHM BHTICHEHHSIM BOIH
BHACJIIJIOK CKOPOUEHHS 00CSTy KapKaca ITiJ[ JIi€H0 CHIT
34YeIUIeHHs] 0e3MOCepeIHh0 MK YaCTUHKAMU; TOJI
JKeJie BTpavyae CBi TOBapHWN BUIIISA 1 CTA€ HENpH-
JaTHUM JJIS1 BYKHBaHHS.

VY Xozmi HayKOBHX JOCHIPKEHb BJAIOCS BCTaHO-
BUTH, IO B TIpolieci 30epiranHs KyliHapHE MOJOYHE
Ta Ke(ipHe kKelle 3 XiTO3aHOM He Ti1aBajiocs CHHbO-
pe3ucy Ha BiIMIHY BiJl CTAHJIAPTHOTO, 1110 € JIOCUThH
Ba)KJIMBUM NIO3UTUBHHM MOMEHTOM.

AHaniz OTpUMaHHUX PEe3yJbTaTiB JI03BOJIUB HPHITY-
CTHUTH, 1110 OCHOBHHI BIUTUB Ha CyTTEBY 3MiHY CTPYKTYp-
HO-MEXaHIYHMX BIACTHBOCTEH HKEIATHHOBOTO KOJIOMIHSI
HajaB XIMIYHUH CKIa 1 100aBKH, [0 BBOJUTLCS, 4 CAME,
HasBHICTb CTPYKTYPOYTBOPIOIOYMX KOMITOHEHTIB, IO
BCTYTIAIOTh y B3AaEMOJIIO 3 PELENTYPHUMH KOMITOHEH-
TaMH KeJle, 30KpeMa, 3 IKEIaTHHOM.

TakuM uYnHOM, BifOyBaeThcsi 3MiHA (i3UKO-Xi-
MIYHUX BJIACTUBOCTEH TOTOBOTO XKeJe TaK sIK J0Ja-
BaHHS XiTO3aHy JI0 YKEJIaTHHOBOTO CTYIHIO 3a0e3re-
qy€ YTBOPCHHSI BEIHMKHX MOJICKYISPHHX CTPYKTYD,
10 MiJBUILYOTH B'SI3KICTh PO3YMHIB, IO J03BOJISIE
3HU3UTH BUTpary xenatuHy. Cam cryrneHb HaOyBae
TEPMIYHOI CTAOLIBHOCTI 3aBISKA TOMY, IO IOKpa-
HIYETHCSI CTIMKICTh KIHIIEBUX TLAPOreNIiB 1 IUTIBOK 0
TEMIICPATYPHUX KOJHMBAHb Y IOPIBHSIHHI 3 YUCTUM
JKEITATHHOM.

Kpim Toro, migBumryeTbess (yHKIIOHATBHICTD
MPOIYKTY, OCKIJIBKH TOJIMEpPHa MAaTPUI OTPUMYE
AHTHOKCUJIAHTHI, aHTHOAKTepiadbHi Ta aacopOCHTHI
BJIACTUBOCTI, BIACTHBI CAMOMY XiTO3aH.

3aBIsSIKM CBOIM yHIKaJbHIA XIMIUHIN CTpPYKTYpI,
XITO3aH Ma€ 3/IaTHICTH JI0 3B'SI3yBaHHSI T4 BUBEICHHS
3 OpraHi3My pi3HMX TOKCUYHHX CIIOJIYK, BKJIFOUAIOUN
B)KKI METaJIM Ta PaTiOHYKIIiH, KPIM TOTO, XITO3aH
€ HEMepeTpaBHUM BOJIOKHOM, SIKE, 3aBISIKH HaOy-
XaHHIO B IIIJTYHKOBO-KUIIKOBOMY TPaKTi, CIIPHUSIE BiJi-
YyTTIO HACHYEHHS Ta HOPMaJbHOI pOOOTH CHCTEMH
TpAaBJICHHSI.

BucHoBku. TakuMm 4YMHOM, BBEICHHS XIiTO3aHY
sIK OIOJIONIYHO aKTHUBHOI J00aBKU JO CKIaay KyJii-
HApPHOTO JKeJIe JIO3BOJIMIIO HE TIJIBKM HAJaTH BHPOOY
cnenu(ivyHi 030POBYI BIACTUBOCTI, ajie¢ i OTPUMATH
MPOAYKT 3 TIOKPAIICHUMH TEXHOJOTIYHUMH TTOKa3HH-
KaMH, a TaKoXK 32 JIOTIOMOTOI0 OTPUMAaHUX pPe3ylibTa-
TIB € MOXJIUBICTh CKOPOTUTH BHUTPATY PEIETITYPHOTO
CTY/IHEYTBOPIOBaya — KeJNaTuHy. Takox BAANOCS BCTa-
HOBUTH, 1110 B ITpoIIeci 30epiranHsi KyJiHapHEe MOJIOYHE
Ta kedipHe jxelne 3 XiTo3aHOM He MiI1aBallocsi CHHBO-
pe3ucy Ha BIIMIHY BiJI CTaHIQPTHUX 3Pa3KiB.

Hogi Buam BupoOiB Ta crocoOu iX oaep>KaHHS
3aXUIIEeH] TaTeHTaMH YKpaiHW.
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A. Salavelis, PhD, Associate Professor; S. Pavlovskyi, PhD, Associate Professor; S. Kolesnichenko, PhD,
Associate Professor (Odesa National University of Technology). Innovative dietary jelly with biosorbent

Abstract. Development of the formulation and preparation technology of culinary jelly with health-promoting
properties through the introduction of biosorbents

The object of the research is a dairy-based culinary jelly, the dietary properties of which are determined by
the presence of gelatin and lactic acid bacteria, while chitosan was studied as a potential biosorbent. Chitosan is
an animal-derived biopolymer classified as a dietary fiber that is not digested by the human body; however, in the
acidic environment of the stomach, it forms highly viscous solutions, exhibiting the properties of an enterosorbent
and an immunomodulator.

The unique chemical composition of chitosan allows it to influence the state of the jelly gel, strengthening it
and preventing syneresis during storage, as chitosan, being a natural aminopolysaccharide, consists of glucose
molecule residues.

In the course of scientific research, the technological suitability of the chitosan additive and its impact on the
structural, mechanical, and organoleptic properties of freshly prepared jelly, as well as changes in its quality during
storage, were studied.

Particular attention was paid to changes in the gelation rate and the dependence of the strength properties of the
culinary jelly on the amount of chitosan introduced. As a result of experimental studies, it was established that the
introduction of chitosan not only accelerates the structuring process, reducing the gelation time in the products, but
also contributes to the strengthening of the formed gelatin gel compared to the control sample. The results obtained
made it possible to reduce the consumption of the formulation gel-forming agent — gelatin, while the strength index
of the resulting gel corresponded to the strength of the control sample.

In the course of scientific research, it was possible to establish that during storage, culinary dairy and kefir jelly
with chitosan did not undergo syneresis, unlike the standard sample, which is a highly significant positive outcome.

Thus, the introduction of chitosan as a biologically active additive into the formulation of culinary jelly allowed
not only for imparting specific health-promoting properties to the product but also for obtaining a product with
improved technological parameters.

Keywords: culinary jelly, chitosan, gelling agent, gelatin, gel.

Jlara neprioro HaJXomKeHHs cTarTi o BunaHHs: 04.07.2026

Jlara mpuiAHATTS cTaTTi 10 NpyKy micis pernensyBanss: 01.09.2026
Jara nyoOmnikanii (onpwttogHenHs ) crarti: 13.11.2026

58



Haykosuii gicHuk [Tonmasceko20 yHigepcumemy eKOHOMIKU | mopaigni

Bunyck 2, 2026

V]IK 664.94:636.5.033:66.067.3
DOI https://doi.org/10.37734/2518-7171-2026-2-7

CrarTs NOMUPIOETHCS HA yMOBAX
minensii Binkpuroro goctymy (CC BY 4.0)

BUKOPUCTAHHA I'N'lMOBAPUYHUX YMOB
IHPU MOHEPEJHIN OBPOBII M’AACA CTPAYCA
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(ITonTaBCchbKHiA YHIBEPCUTET €KOHOMIKH 1 TOPTiBIIi)

Anomayin. Hayxosi pesyrbmamu, npedcmasieni y cmammi, CAPAMOSAHI HA OOTPYHMYSAHHSA OOYLIbHOCMI
3ACMoCy8ants NONepeoHboi 06pPOOKU M A APPUKAHCOKO20 CMpayca 8 2inodapudnux ymosax K iHHO8AYIUHO20
MexXHON02iUH020 nputiomy 07 NIOBUUEeHHS 1020 (DYHKYIOHATLHO-MEXHON0TUHUX 6lacmugocmel. AKmyanvuicms
00CNI0CER Sl 3yMOBNIEHA 3POCMANHHIM IHmepecy 00 UKOPUCTAHHS HeMPAOUYIIHOL M SICHOI CUPOBUHU 3 BUCOKOIO
Xapuo60i0 ma Ji€MUYHOIO YIHHICMIO, A MAKOAHC HeOOXIOHICIIO NOKPAUEHHSL CNOACUBYUX XAPAKMEPUCIMUK CIMPAYCS-
MUHU, KA Yepe3 HU3bKULL BMICT 6HYMPIUHLOM 13068020 JCUPY XAPAKMEPUIYEMbCI CXUTLHICTIO 00 8MPAmu 80102U
mMa 3HUIHCEHHsL COKOBUMOCMI Ni0 wac menyiosoi 06pooKu.

Memoro pobomu € 00CnioNceHHs 6NAUGY MPUBALOCMI 8AKYYMHOI 0OpOOKU M ca cmpayca Ha 1020 GYHKYIo-
HanvHo-mexHono2iuni enacmugocmi. Q6 €kmom 00CHiONCeHHs € M ACO APPUKAHCLKO2O cmpaycd, BUMpUMAane 8 2i-
nobapuurux ymogax. Koumponem ciyeysano ceisxce m’saco 6e3 nonepeonvboi 06pooxu.

YV x00i excnepumenmanvuux 00cniodicenv SUHAUEHO 8000YMPUMYBANbHY, 600038 3Y6AIbHY Md 6000NO2NU-
HAIbHY 30AMHICIb M 'CA, NOKAZHUKY HIJICHOCH, @ MAKOJIC 8Mpamiu MAcu nio 4ac menyiogoi KyiiHapHoi 0opooKi.
Bcemanosneno, wo sumpumyeanns m’sica cmpayca y 6aKyymi Cnpusie nioguilyeHno 6000YmMpumy8aibHOL 30amHOCMI:
nicns 60 xé 06pobku ii npupicm cmanosus 2,7%, moodi Ak makcumaivre nioguwents na 26,3% 3zaghikcosano npu
mpuesanocmi 150 x6 nopisusano 3 konmponem. I1odibna mendenyis 6cmanosiiena i 0Jist 00036 SI3Y6ANbHOI 30aMHO-
cmi m’sca: nicas 60 xe 06pobku npupicm nokazuuka ne nepesuwyeas 1,8%, a nicis 150 x6 sumpumysanms 11020
3Hauenns 6yno ma 25,6% euwum nOpiHAHO 3 KOHMPOIbHUM 3pA3KOM. 3i 30iNbleHHAM MPUBALOCmi 8aKyyMHOI
06pobKu 8i0bysanocs makodic 3nudicents cuau 3cyey (WB), wo xapaxmepu3sye sicopcmricmes m’aca; MiHIMAnbHI
3HAYeHHsT NOKA3SHUKA eécmanoeieno nicisi 150 xeé o6pooxu, wo sionogioac 3menuientio scopcmrxocmi na 31,2%
BIOHOCHO KOHMPOIIIO.

Jocniosceno 6niue (pykmosux MAapuHaOHUx cepedosully Ha 8000NO2TUHAILHY 30AMHICMb M Aca cmpaycd.
V 3pasxax 6e3 suxopucmanua MapuHaoHo2o cepedosuya 3HaA4eHHA NOKAZHUKA 3pocmano 6i0 6,0% oo 8,8%. Ilpu
MApUuHy8aHHui 8 A0IYUHOMY NIOpe 8000N0NUHATbHA 30amHuicmb nidsuwysanacs 6io 6,5% oo 10,0%, y cepedosuwyi
anenbcuroB8o2o coxy — 6io 6,7% 0o 10,5%, mooi sik naubinvw gupadiceHuti eghexknm 6CMAHOBIEHO NPU GUKOPUCTAHHI
AHAHACOB020 COKY, 0€ 3HAUEHHS NOKA3HUKA 3pocmano 6i0 6,9% oo 11,4%.

Ompumani pesynomamu niomeepoA’cyoms nepcnekmuHiCms 3aCmocy8anHs 6aKyymy K eoeKmugHo2o cnocooy
nonepeonvoi 06podKu cmpaycamunu. Bemanosieno, wo onmumManibHa mpusaiicms makoi 00podKu cmanosums
onuzvko 150 x6, ocKinbKu came 3a maxKux ymog 3a0e3neuyemvcs Haubinbiu cnpusamiuee nOEOHaHHs (YHKYIOHATb-
HO-MEXHONOTUHUX A CRONACUBYUX NOKASHUKIB M ICHOT CUPOBUHIL.

Kniouogi cnosa: vm’sico cmpayca, einobapuuni ymosu, 6aKyymua oopooxa, 6000ympumyeaibHa 30amHicms, 60-
0038 ’3Y8aNbHA 30AMHICb, 6000N02TUHANLHA 30AMHICb, HIJCHICIb, MAPUHYBAHHSL.

IMocranoBka mpoOjaeMu. Y CydyacHHUX YyMOBax
PO3BHUTKY Xap4oOBUX TEXHOJOTIH Jenani OiTbIIoro
3HaueHHA HaOyBa€ CTBOPEHHS MPOIYKTIB, MIO MOEN-
HYIOTh BUCOKY MOKMBHY I[IHHICTb 13 IOMIPHOIO KaJo-
piiiHICTIO Ta CHPHUATIMBUM BIUIMBOM Ha 3J0POB’s
JIIOTUHH.

3pocTaHHs KUTBKOCTI CeplieBO-CYIMHHUX 1 MeTa-
OOJIIYHMX 3aXBOPIOBaHb, MOB’S3aHUX 13 HAIMIpHUM
CTIIOKMBAHHSM JKHPIB 1 XOJIECTEpUHY, OOYMOBIIOE
HEOOXIHICTh MOIIYKY HOBHX BHUJIB M SICHOI CHpO-
BHMHH, 3/[aTHUX 3a0e3MeYuTH OpraHi3M IOBHOIIIH-
HUMHU OlKaMu 0€3 HaUIUILIKOBOIO JIIMITHOTO HAaBaH-
taxeHHs [1]. YV 1boMy KOHTEKCTI 0COOJNMBOI yBaru
HaOyBalOTh aJbTEPHATHBHI BUIU M’sica 3 IMOKpalle-
HUM XapyOBUM Ta 010JIOTTYHUM ITpodiiem.

OnHuM 13 MEpCHEeKTHBHUX JKEpesl BUCOKOS-
KICHOT M’SICHOI CHPOBHHU € M’CO a)pHKaHCHKOTO
ctpayca (Struthio camelus), sike XapaKTepU3y€eThCs

30aJIaHCOBAaHUM aMIHOKHCIIOTHHM CKJIaJIoM 1 HU3b-
KHM BMICTOM XuUpy [2]. 3aBASKH UM XapaKTECPHC-
THKaM BOHO HAJICKHTh JIO MPOMYKTIB IiJBHUIICHOI
010J10T14HOT IIHHOCTI Ta MOXE E(EKTUBHO BHKO-
PHUCTOBYBaTHCSl Yy JIETUYHOMY XapyyBaHHI Di3HHX
BIKOBHX IpYIT HACEJICHHS.

Pa3om i3 TUM TEXHOJIOTIYHI BJIACTHBOCTI M’sica
CTpayca MarTh MEBHI 0COOIMBOCTI, IO YCKJIAJIHIO-
I0Th HOTO KyJliHApHE BUKOPUCTaHHS. HeBennka Kijb-
KiCTh BHYTPIIIHEOM ’SI30BOTO JKUPY Ta IIIbHA CTPYK-
Typa M’SI30BHX BOJIOKOH CIIPHUSIOTh IHTCHCHBHOMY
BUJIUJICHHIO BOJIOTH IIiJI Yac TEIIOBOI 00OpOOKH, 110
MPU3BOJMUTH JIO0 3MCHIIECHHS COKOBHTOCTI Ta IIiJIBH-
HICHHS JKOPCTKOCTI TOTOBOTO MPORYKTY [3 ,4].

3 omsly Ha 3a3HavyeHE, BAXKIMBUM 3aBIaHHIM
€ po3pobiIeHHs croco0iB monepeaHbpoi 00poOKH, sIKi
JIO3BOJISIFOTH IIJIBUIUTH 3/1aTHICTh M’SICHOI TKAHUHU
YTpUMYBaTd BOJOTY Ta (OpMyBaTH OLIbII HIKHY
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1 COKOBUTY CTPYKTYPY MiCIIsl TEPMIYHOTO BILIUBY.

OnHUM 13 MOMIJIMBUX IiJXOAIB € 3aCTOCYBaHHS
rimo6apuyHUX YMOB, 3a SIKUX 3HMIKCHHSI 30BHILL-
HBOTO THCKYy MOXKE BIUIMBaTW Ha CTaH OUIKOBUX
CTPYKTYp 1 BHYTPIIIHBOKIITUHHY BOJIOTY, CIIPHSIOYH
MOKPAILEHHIO TEXHOJIOTTYHUX MOKa3HUKIB CHPOBHUHHU.

HesBaxkatoun Ha MOTEHLIKHI TepeBard TaKOro
METONly, THTaHHS BIUIMBY MOIEPEAHbOI 00pOOKH
B Trimo0apuyHMX YMOBaxX Ha BIIACTHBOCTI M’sca
CTpayca 3aJMIIA€ThCS HEAOCTaTHHO BHBUYEHUM. lle
00yMOBITIO€ HEOOXITHICTh MPOBEICHHS TAKUX JIOCIIi-
JUKEHb.

OTxe, JOCHI[DKEHHS BIUIMBY  MOIEPEAHBOL
00poOKu M’sica cTpayca B r1no6apanMx yMoBax
Ha Horo (yHKIIOHATBHO-TEXHOJIOTIYHI BIACTHBOCTI
€ HayKoBO OOIPYHTOBAaHMM 1 akTyalbHUM. OTpuMaHi
PE3YNIbTaTH MOXKYTh CIIPHUSTH PO3IIMPEHHIO YSBICHb
PO MEXaHi3MU (OPMYBaHHSI CTPYKTYpPHO-MeEXaHiu-
HUX XapaKTEPUCTHK I1i€i CAPOBHHHU Ta OOTPYHTYBATH
JOLUIBHICTh BUKOPUCTAHHS TiNOOapHyHOi 00poOKH
SK TIEPCIIEKTUBHOTO  TEXHOJOTIYHOTO MPHUHOMY
y BUPOOHMUTBI M’SICHUX MPOIYKTIB 1 MPaKTHL pec-
TOPaHHOTO TOCMOAAPCTBA.

AHaniiz ocTra”Hix JgochailkeHb i myouika-
miit. J{ocnimkenHs M’sica aQpUKaHCHKOTO CTpayca
SK TIEPCHEKTHBHOTO BWAY TBAapUHHOI CHPOBUHH
AKTHBHO MTPOBOASTHCS SIK Yy 3apyOiKHUX KpaiHaxX, TakK
i B YkpaiHi. Y BITYM3HSHUX HAayKOBUX ITyONiKaIlisix
OCHOBHA yBara MNpPUAUISETHCS MUTAHHSAM M’ SCHOI
MPOIYKTUBHOCTI CTpayciB, OILIHII Xap4oBOi ILiHHO-
CTi OTPUMaHOi CUPOBHHH, a TAKOK MOXKIHBOCTSIM ii
BUKOPUCTAHHS y Xap4oBiil MPOMHUCIOBOCTI Ta 3aKia-
JlaX peCTOPaHHOTO rocroaapcTna 3, 6].

3a JaHUMH YKpaiHCHKUX HAyKOBIIIB, M’SICO cTpa-
yCa XapaKTepH3y€ThCs BHCOKOKO 010JIOT1YHOO 11iH-
HICTIO, IO 3YMOBJICHO 3HAYHHM BMIiCTOM MOBHOIIiH-
HUX 61JIK1B 1 He3aMiHHHMX aMiHOKHUCIIOT Y TOE€THAHHI
3 HU3BKOIO MaCOBOIO YaCTKOIO KUY Ta XOJIIECTCPHHY.
Kpim Toro, BOHO BiJI3HaUa€ThCs JT0OPOIO 3aCBOIOBA-
HICTIO Ta MICTUTh Ba)XIJIUBI MiKpOEJIEeMEHTH, 30KpeMa
OlomocTyrHe 3aj1i30. 30aaHCOBaHE CITiBBIIHOIICHHS
OCHOBHHX NO)KHBHUX KOMITOHEHTIB JI03BOJISIE PO3TJIS-
JIaTH CTpayCHHE M’SCO SIK NMEepCIEKTUBHE allbTepHa-
THUBHE JDKEPENIO BHCOKOSKICHOTO TBapHHHOTO OinKa
Ta CHPOBUHY JJIsl BUPOOHUIITBA MPOIYKTIB Ji€THY-
HOTO ¥ (DYHKIIOHATBHOTO TIpU3Ha4YeHHs [7-9].

BonHouac aHaiiz HayKOBHX JKepell OKa3ye, 110
OUIBIIICTD JOCIIPKEHb 30CepeKeHa MEPEBAKHO Ha
010JIOTIYHUX, 300TEXHIYHNX Ta EKOHOMIYHUX aCIeK-
TaxX CTPayCiBHMIITBA, a TAKOXK Ha 3arajbHill Xapakre-
PHUCTHIII TPOIYKIIIT Ta i1 XapuoBoi MiHHOCTI. [TuTaHHs
TEXHOJIOTIYHOT 00poOKM M’sica cTpayca, 30KpeMa
BIUIMBY Cy4YacHHUX (I3UYHUX METOJIB TONEepEeIHbOI
00poOKH Ha HOTO (PYHKI[IOHAIEHO-TEXHOJIOTIYHI BJia-
CTUBOCTI, BUCBITJICHI 3HAYHO MEHILIO MipOI0.

30KkpeMa, y HayKoBiil JiTeparypi MpakTHIHO Bif-
CYTHI CHCTEMHI JOCIIJDKEHHsI MIONO 3aCTOCYBaHHS
rimobapuyHuX yMOB TIONEpEeNHBOi OOpOOKH Ta iX

60

BIUIMBY Ha TEXHOJOTIUHI XapaKTePUCTHKH M’SICHOI
CHUPOBHHH.

TakuM YHMHOM, OOMEXKEHICTh HAyKOBUX JaHUX
mono BIUMBY (i3muHMX (AKTOPIB TOMEpeHBOT
00pOOKHM Ha BJIACTHUBOCTI M’sica cTpayca 00yMOBITIOE
HEOOXITHICTh TIPOBEICHHS MOTIMOICHUX JIOCITIHKEHb
y IbOMY HarpsiMi.

®opmyBaHHA Uijgeil crarti. Metoio pobotu
€ JIOCHIUKeHHS BIUIMBY TPHUBAJIOCTI BaKyyMHOI
00poOKu M’sica cTpayca Ha #oro (QyHKIIOHATb-
HO-TEXHOJIOTIYHI BIACTUBOCTI. [l mOCSTHEHHS
MOCTABJICHOI METH BU3HAYCHO TaKi 3aBJIAHHS:

— BU3HAu€HHA BIUIUBY TpPHUBAIOCTI 0OpOOKH
B TiNO0apUYHMX YMOBaxX Ha IOKAa3HWKH HIKHOCTI
M’sica CTpayciB, BOJIOTOYTPUMYIOUOi 1 BOJIOTO3B’A3Y-
F0401 3J]JaTHOCTI;

— BCTAHOBJICHHSI BTPaT Mach M’ SICHOI CHPOBHHHU
mig 4yac oOCMakyBaHHSI 3aJIe)KHO BiJl TPUBAIOCTI
norepeaHboi 00poOKH;

— JOCTIKEHHS 3MiH BOJOIOIIMHAIBHOI 3/1aTHO-
CT1 M’sica cTpayca MijJ yac MapuHyBaHHS B 3aJICKHO-
CT1 Bii TpUBaJIOCTi 0OPOOKH Yy BaKyyMi Ta BHKOpH-
CTaHHS PiI3HUX (PPYKTOBUX CepepoBHI (SIOTYyYHOTO
MIope, aneIbCHHOBOTO T4 AHAHACOBOTO COKIB).

— BHM3HAuUEHHS ONTHUMAaJbHOI TPHBAJOCTI rimoda-
pI/I‘IHOl 00po0OKH, 110 3a6e3neqye MOKPAIICHHS (hYHK-
uloﬂaano TEXHOJIOTIYHHX 1 CIIOKMBYHMX BIACTHUBOC-
Teil M’sica cTpayca.

Bukaax ocHOBHOro Marepiajy J0CITiT:KeHHs.
OO0’€eKTOM JOCIHIKEHHST € M SIcO a(pUKAHCBKOTO
cTpayca, BHUTPUMaHE B TiMOOAPUYHUX YMOBaX.
[IpenmeToM MOCHIKEHHS € 3aKOHOMIPHOCTI 3MiHU
BOJIHHUX BJIACTHUBOCTEH 1 TEKCTYPHUX XapaKTEPUCTUK
M’s130BO1 TKaHMHU a()PUKAHCHKOTO CTpayca B yMOBax
rino6apuyHoi 0OpOOKH.

MeToau JOCIHIJKEHHS: CTaHAapTHU30BaHi (i3u-
KO-XIMIYHI Ta CTPYKTYpHO-MEXaHiuHi MiIXOIu [0
BU3HAYCHHS MOKA3HUKIB SKOCTI M’SICHOI CHPOBUHH
1 cTaTucTUYHA 00pOOKa eKCIIEPUMEHTATbHUX TaHUX
13 3aCTOCYBaHHSIM Cy4aCHUX KOMII FOTEPHHUX TEXHO-
JIOTiH.

OpHUM 13 KJIIOYOBMX 3aBIaHb TNPH BJOCKOHA-
JICHH] TEXHOJIOTii 0OpOOKH M’SICHOT CHPOBHHHU € TIiJI-
BUIICHHS il TEXHOJIOTIYHOI MPUIATHOCTI Ta MOKpa-
LIEHHS OpraHOJENTUYHHUX BIACTUBOCTEM TOTOBOI
MOPOAYKILii. ¥ 3B 513Ky 3 MM OCOOJIMBOTO 3HAYCHHS
HaOyBalOTh MOKA3HUKH, 1[0 XapaKTePHU3yIOTh BOJIHI
BJIACTUBOCTI M’s130BOT TKAHWHHU Ta ii CTPYKTYPHO-ME-
XaHIYHUH CTaH.

Jyist oLiHIOBaHHS BIUIMBY TPUBAIOCTI BaKyyMHOT
00poOKH Ha SKICTH M’sica cTpayca BU3HAYAIH 3MiHH
fioro BonoyTpumytodoi (BY3), Bonoross’s3yBanbHOT
snarHocTi (B33) Ta HixXHICTE M sca.

BonoyTpumyroda 3AaTHICTH XapakTepusye 37arT-
HICTh M’5130BOT TKAHUHH yTPUMYBATH BJIACHY BOJIOTY
mij JIi€r0 30BHIMIHIX (hakTopiB 1 0Oe3mocepeHbo
BU3HAYA€ COKOBHUTICTH Ta BTPATH MACH ITiJ1 Yac TEIlIo-
BOT 00pOOKH.
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Bomnorosp’sizyBanbny 3aatHicTs (B33) BU3HaUamm
JUIA OL[IHIOBAHHS 3JaTHOCTI OUIKOBHX KOMIIOHEHTIB
M’5130BOi TKAHUHM 3B’s3yBaTH BOJy Ha MOJIEKYJSp-
HOMY piBHI Ta YTPUMYBaTH ii B CTPYKTYpPi IPOAYKTY.
Leit moka3HUK XapaKTepu3ye CTyMiHb rigparaimii Mio-
¢Gi0punsipHux OIKIB, CTaOUIBHICTH O1TKOBO-BOTHOT
CHCTEMH Ta 3HaYHOIO MipOIO BH3HAYA€ COKOBHTICTb,
HDKHICTB 1 BUX1JI TOTOBOI MPOMYKIT MICIIs TEILIOBOT
00po0ku. B33 € onHuM 13 6a30BHX MOKa3HUKIB (QyHK-
LIOHAJBHO-TEXHOJIOIYHUX BIACTUBOCTENR M SICHOI
CHPOBHHH Ta JIOTIOBHIOE OL[IHKY BOJHHUX BJIACTHBOC-
TEH MOpsiA 13 BOJIOTOYTPUMYIOUOIO Ta BOJIOTOTIOIIIH-
HAJBHOIO 3JaTHICTIO.

HixHicTh — BaXXITMBHIA MOKa3HUK CIIOYKHBYOT KO-
CTi M’sica, SIKUi BU3HAUA€ HOTO TEKCTYPHI BIIACTHUBO-
CTi Ta CTYHiHb PyHHYBaHHS M’ 30BUX BOJIOKOH. 3MiHH
3a3HAUEHUX MOKa3HUKIB JI03BOJISIOTH KOMILIEKCHO
OLIHUTH CTPYKTYpHO-(QYHKIIOHAJIEHI TIEPETBOPEHHS
M’5130BOT TKAHMHHU ITi]] BILTABOM BaKyyMy.

BakyymHy 00po0OKy 3pa3kiB M’sica cTpayca mpoBo-
i ipy TUCKY 20 k[1a mpoTsSrom piBHUX MPOMIKKIB
yacy, npotsroMm 180 xB. BcTanoBieHo, 1110 BUTpUMY-
BaHHsI M’sica CTpayca y BaKyyMi iCTOTHO BIUIMBAa€ Ha
HOro BOJHI Ta CTPYKTYPHO-MEXaHiYHI BIaCTHBOCTI.
XapakTep 3MiH 3HAYHOIO MipOIO 3aJICXKHUTh BiJl TPHUBa-
J0CTI OOPOOKU: Ha TIOYATKOBUX €TaraxX BOHU MarOTh
HEe3HAYHHMHU Xapakrep, Tofi sk micast 120-150 xB cra-
I0Th OLTBII BUPAKCHUMH.

BopoyTpumMyBaibHa 31aTHICTB JOCITHUAX 3pa3KiB
MOCTYTIOBO 3pOcTaa 3i 301IbIICHHSIM Yacy BaKyyM-
HOi 00poOku. [licns 60 xB 00poOKM el MOKa3HUK
30inbmmBes uiie Ha 2,7% TMOPIBHSHO 3 KOHTPOIIb-
HUM 3pa3koMm. Halibineiie 3poctanHs Ha 26,3%
3a)ikCOBaHO TpHU TpHUBAJIOCTI 00poOku 150 xB.
[Nonanbie 30inpIeHHs yacy a0 180 xB 3a0e3mnedy-
BaJIO JIMILE HE3HAYHWH JONATKOBHH e(eKT (OIn3bKo
1,5%), 1110 MOX€ CBIIYUTH PO HAOIMIKCHHS CHCTEMHU
JI0 CTaHy PiBHOBArH.

[ToniOHyY TEeHACHIIIF0 BCTAHOBJICHO 1 /IS BOO3B 51~
3yBalIbHO1 31aTHOCTI M’sica crpayca. [licis 60 xB
00pOOKH MPUPICT MOKa3HUKA OyB HE3HAYHMM 1 HE
niepeBuIiyBaB 1,8% BITHOCHO KOHTPOJIO. Y TOJaJIb-
oMy, npu TpuBaniocti 90-120 xB, crocrepiranocs
OLIbII IHTEHCUBHE miaBuieHHs B33. MakcumaibHe
3HaueHHA TMoKa3HuKa 3adikcoBano micist 150 xB
BUTPUMYBaHHS i CTAHOBHUTH Ha 25,6% Olnblie mopis-
HSHO 3 KOHTPOJBHUM 3paskoM. [lonmambiine 30i1b-
HICHHS TPUBAJIOCTI 00poOKku 1o 180 XB CipHUUHSLIIO
JUIE He3HaYHe [IOAaTKOBE 3pOCTaHHs (OJIHM3BKO
1,7%), 1110 CBIIYUTH PO CTAOLII3AII0 CTPYKTYPHOIO
CTaHy M’s130BOi TKaHUHH.

IMOBIpHO, BCTAHOBIJICHI 3MiHH TIOB’sI3aHi 3 Tepe-
Oy/ZIOBOIO OUIKOBHX CTPYKTYpP M’S30BOi TKaHWUHH
i BIUIMBOM TiMOOapUYHUX YMOB, IO CIpUSE
nocIallieHHI0O  MDKMOJICKYJSIPHUX — B3a€MOJIH  Ta
PO3IIMPEHHIO  BHYTPIIIHBOKIITHHHOTO — TPOCTOPY.
VY pesynbrari BiioyBaeThCst OibIl e(hEeKTHBHUH Iepe-
PO3MO/I 1 3B’I3yBaHHS BOJIOTU B M’SI30Bil cHUCTEMI,

IO 3yMOBIIOE TIJIBUIICHHS BOAOYTPUMYBAIBLHOT
Ta BOJIO3B’SI3yBaJIbHOI 31aTHOCTI. [loniOHI 3aKOHO-
MIPHOCTI BiJI3HAYAIOTHCSA 1 B JOCIIPKEHHSIX 1HIITUX
aBTOPIB, I MiJKPECITIOETHCS, IO 3MIHU MPOCTOPO-
BOi opranizamnii MioQiOpHISIpHUX OLUKIB CHPHUSIOTH
30UTBIICHHIO 3[]aTHOCTI M’SI30BOT TKAaHWHU yTPUMY-
BaTH BOY [2].

HixuicTh M’sica 3MiHIOBaJach 3a aHAIOTIYHOIO
3aKOHOMIpPHICTIO: 13 30UIBIICHHSIM TPUBAJIOCTI TiIO-
OapuuHOi 00pOOKM BimOyBajoOCs 3HIKCHHS CHIIH
3cyBy (WB), mo xapakrepusye >KOPCTKICTh M’S30-
BOI TKaHWHH. HaiiMeHIIIi 3HAYeHHS IbOTO MTOKA3HUKA
3ahikcoBaHO TIPH TPUBAJIOCTI 00poOku 150 xB, 1m0
BIJIITOBIZIa€ 3MCHIIICHHIO CHJIM 3CyBy Ha 31,2% Bin-
HOCHO KoHTpomo. [lomanpmie 306inbmIeHHS Yacy A0
180 xB 3a0e3medyBano JuIlIe TOMIPHAN JTONATKOBUI
edpexr (Omu3pko 3,4%), 10 CBITYHUTH TPO JIOCAT-
HEHHsI OMM3BKOTO A0 MAKCUMAIBHOTO CTYTICHS HIXK-
HOCTi mpoykTy. MIMOBIpHO, I1e MOB’S3aHO 3 Y4AaCTKO-
BUM PO3MYIICHHSIM CTPYKTYPH M’SI30BUX BOJIOKOH
Ta OCJNA0JCHHSM 3B’SI3KIB MK MioQiOpHISIPHUMHE
OlTkamu, IO CIIPHSE MiABUINCHHIO HIXHOCTI M’sca,
IO TaKOXK Y3TO/KYETHCS 3 PE3yNbTaTaMH Cy4yacHUX
JMOCITIDKEHb CTPYKTYPHHUX 3MiH M’ SI30BOT TKaHWHU
TiJT 9ac TeXHOIOTIYHOi 00pooKu [3].

Hactynmaum etanom JocCiiJDkeHb Oylno BH3Ha-
YEHHsI BTpaT MacH M’ sICHOT CHPOBHHHU TIi/1 4ac oOcMma-
KyBaHHS. )1 1150T0 00p0OIICHI 3pa3ku M’sica cTpa-
yca oOCMaXyBaJIM Ha OJIii TPaJAHUIIHHAM CIT0COOOM
npu Temneparypi 160180 °C.

Bcranosiieno, mo momnepenHs BaKkyymMHa 00poOKa
CTIpUsi€ 3MEHINCHHIO BTpaT MacH IiJ[ Yac TerioBOi
00poOku. Haiimenti Brpatn 3adikcoBaHO y 3pa3Kax,
BUTPUMAHHX Y TIIMOOApUIHUX yMOBaX MpoTsirom 150 xB,
Jie TIeH TToKa3HuK OyB Ha 7% HIKIHM TIOPIBHSHO 3 KOH-
TPOJIBHUM 3pa3KoM HEOOpOOIEeHOT CHPOBUHHY.

VIMOBipHO, OTpHMaHHiI edeKT OB S3aHMi 3i
3pOCTaHHSM BOJOYTPUMYBAIBHOI Ta BOJO3B’S3Y-
BaJIbHOI 3JaTHOCTI M’S130BOI TKAHMHHU, BCTAHOB-
JICHUM Ha TIONIEPEAHBOMY €Talll MOCTimKeHb. [lin
BIUTUBOM BaKyyMHOI 0OpOOKH BiOyBa€eThCs mepedy-
JI0Ba CTPYKTYpHO-OIJIKOBOTO KOMILIEKCY M’S31B, IO
crpwusie OinblI ePEeKTUBHOMY 3B’SI3yBaHHIO BHYTPIll-
HBOM’5130BO1 BOJIOT'M Ta 3MEHIIYE i BTpATH IIij 4ac
TEIUIOBOT 0OPOOKH.

TakuM 4MHOM, BUTPUMKa M’sica cTpayca B Tilo-
0apUYHUX YMOBax MO3UTHBHO BIUIMBAE HA HOTO KYJIi-
HApHO-TEXHOJIOTIYHI ~ MOKAa3HUKH, 3a0e3Meuyroun
3HIDKCHHSI BTPaT Macu MiJi 4ac OOCMaKyBaHHS Ta
M JIBUILEHHS SIKOCTI TOTOBOTO MPOJYKTY.

[Momanpuri  jgociifpkeHHs Oyau CHpsMOBaHI Ha
BU3HAYEHHS 3MIH BOAOIIONIMHAIBHOI 34aTHOCTI M sIca
CTpayca B IpoIeci MapuHyBaHHs 3aJIe)KHO BiJ TpH-
BAJIOCTI MOMEPEAHbOI BaKyyMHOI OOpOOKHM Ta BHIY
BUKOPHUCTaHOTO (hPYKTOBOTO cepeqoBuIa (sOmyyHe
Iope, anelbCUHOBHH i aHAHACOBUH COKH).

PesynbraTi gocimipkeHb MOKa3aju, 10 MaphHY-
BaHHA M’sica cTpayca y (pPYKTOBHX CepeJOBHIIAX
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CTpUsi€ MiIBUIICHHIO HOTO BOAONOMIMHAIBHOI 31aT-
HOCTI, IPUYOMY IHTEHCUBHICTb 3MiH 3QJIC)KUTH SIK Bijl
TPHUBAJIOCT] TMOIMEPEHhOI BAaKyyMHOI OOpOOKH, Tak
1 Bi/l BUly MaprHaJHOTO CEpPEIOBUIIIA.

Y KOHTpONBHHMX 3pa3kax 0e3 BHKOPUCTAHHS
MapHHaJHoro cepenosuia 3HaueHHsa BII3 3pocrano
MOCTYIMOBO 3i 30UIBIIEHHAM TPUBAJIOCTI BaKyyMHOL
00poOku. [lpupict 3Ha4YeHb Jiexkalla B Mexax BiJ
6,0% 1o 8,8%.

3acTrocyBaHHS (PPYKTOBUX CEpEIOBHII 3a0e3rie-
YyBaJi0 OUIbII BUPAKEHE MiJBUIICHHS BOJIOIOIIH-
HanbHOI 37arHOCTi M’saca. Tak, mpu MapuHYBaHHI
B stomyuHomy miope BII3 3pocrama Big 6,5% no
10,0%. V cepenoBuili aneibCHHOBOTO COKY ITiJBH-
IICHHS TOKa3HMKA OyJIO JeHI0 IHTCHCHUBHILINM: BiJ
6,7% y xouTpOoIbHOMY 3pa3ky 1o 10,5% .

Haii0inpm BupaskeHHH €QeKT BCTAHOBICHO NPH
BUKOPHCTaHHI aHAHACOBOTO COKY. Y IIbOMY BUIAIKy
BOJIOTIOTVIMHAIbHA 3JaTHICTh M’sica 3pocTajia BiJ
6,9% no 11,4%.

OTtpumani pe3ynbTaTé MOXKHA TOSICHUTH BITMBOM
OpPraHiYHUX KHUCJIOT Ta OI0JIOTIYHO AKTHMBHHUX KOM-
MTOHEHTIB (PPYKTOBHUX CEPEIOBHIL HA CTPYKTYpy OiJ-
KOBOTO KOMIUJIEKCY M’S130BOT TKAHWHH. Y Pe3ylbTaTi
BiJOYBAEThCSl YACTKOBE PO3IYIIECHHS MioQiOpHIsip-
HUX CTPYKTYP 1 30UIbIICHHS KITBKOCTI TiApodibHIX
LEHTPIB, 3IaTHUX 3B’S3yBaTH BOJY, IO CIIPHUSE TTiJI-
BUIICHHIO BOJIOTIOTIIMHAIBHOT 3IaTHOCTI M sica.

BucnoBku i3 3a3HauyeHuX mpodgem i mnep-
CHEKTHBH TNOJAJBIINX TOCHIIKEHb y MOTAHOMY
Hanpsimi. OTpuMaHi pe3ynbTaTH MiATBEPKYIOTH
JOIUIBHICTh 3aCTOCYBaHHSl TiMOOapUYHUX YMOB
SIK ©€(DEKTHBHOTO TEXHOJIOTIYHOTO MPHUUOMY IOTIe-
penHbol 00poOKKM M’sica adpPUKAHCHKOTO CTpayca
3 METOIO MOKpaIleHHS WOro (yHKIIOHATBHO-TEXHO-
JIOTIYHHUX 1 CIIOKUBYMX BIACTUBOCTEH. BeTanosieHo,
110 BUTPUMKa M’SICHOI CHPDOBMHH y BaKyyMi CIpHS€E
MiABUIICHHIO BOJOYTPUMYBaJbHOI Ta BOIO3B’SI3Y-
BaJILHOI 3aTHOCTI M’S130BO1 TKAHWHM, a TAKOX 3HH-
JKEHHIO CHJIU 3CYBY, IIO CBITYHTH PO MOKPAIICHHS
HDKHOCTI Tpoaykry. HaiOinbimn BupaxeHi 3MiHH

3a3HauEHHUX MOKA3HUKIB CIIOCTEPIraiucs Ipu TpUBa-
J0¢Ti 00poOKHM O1M3bKO 150 XB.

[MokazaHo, 110 mornepeaHs rinodapuvHa oopodKa
MO3UTUBHO BIUIMBAE Ha KYyJIIHAPHO-TEXHOJIOTIYHI
XapaKTepPUCTHKH M’sica cTpayca. 30KpeMa, BCTaHOB-
JICHO 3MEHILICHHS BTPAT MACH i1 9ac 00CMaKyBaHHS
00po0JIeHUX 3pa3KiB IMOPIBHSIHO 3 KOHTPOJIEM, IO
[I0B’S13aHO 3 IIJABUINEHHSAM 3JaTHOCTI M S30BOI TKa-
HUHH YTPUMYBATH BOJIOTY B MIPOIIECi TEIUIOBOI KYJIi-
HapHOi 00POOKH.

JoBeneHo, 10 MapuHyBaHHS M’sica cTpayca
y (OPYKTOBUX CepeOBUIIAX CIPUSIE ITi[BUIICHHIO
WOro BOJOIIONIMHAIBHOI 34aTHOCTI. [HTEHCUBHICTH
3MIH 3aJIe)KUTh SIK BiJl TPUBAJIOCTI TOMEPEIHBOT
BaKyyMHOI OOpOOKH, Tak i BiJl BHIY MapHUHAJIHOTO
cepenoBuma. HaifOinpin BupaxeHuil edekT Bcra-
HOBJICHO TP BUKOPHCTaHHI aHaHACOBOTO COKY, IO
3a0e3reuye HaWBHII 3HAYCHHS BOJONOMIMHAIBLHOT
37IaTHOCTI cepe] IOCTIKEHUX BapiaHTiB.

VY3aranbHEHHSI pe3ylbTaTiB JOCIIKEHb JI03BO-
JUJI0 BU3HAYUTH ONTHUMAJIbHY TPUBANICThH MOIEpe-
nHBOI rimoOapuyHOi 0OpoOKM M’sica cTpayca, fKa
CTaHOBHUTH OM3bKO 150 XB, OCKIJIBKH CaMe 32 TaKUX
YMOB JIOCSITA€THCS HAHOUTBII CIIPUSTINBE TIOE€THAHHS
(YHKIII0HAJIbHO-TEXHOJIOTTYHMX 1 CITOKUBYMX [TOKA3-
HUKIB CHPOBHHH.

[NepcnieKTHBY MOAANBINUX JOCIIKEHD Y JAHOMY
HampsiMi TIOB’s3aHI 3 TIOTTUOJICHUM BUBYCHHSIM
BIUIMBY T1MOOAPUYHUX YMOB Ha 010XiMi4HI Ta CTPYK-
TypHI 3MIHA M S30BOi TKaHWHHU CTpayca, 30Kpema
Ha cTaH MioQiOpMIApHUX OINKiB, BOJOPO3UMHHHUX
OlMKOBUX (pakiiii Ta KOIAreHOBOI'O KOMILIEKCY.
BaxmBuM HampsiMOM MOJANBINNX HAYKOBHX MOIITY-
KiB € JOCIIHKCHHSI TIO€IHAHOTO BIUIMBY TimoOapuy-
HO1 00pOOKWY 3 PiI3HUMH BHIAMH MapUHATHUX CEPE/I-
OBHUIIl Ta IHIIUMHA TEXHOJOTIYHUMH TIPUAOMAMHU
MOTIEPETHLOT MIATOTOBKH M’ SICHOI CHpPOBHHH. Taki
JOCTIJDKEHHS Y IIbOMY HaIpsIMi CIIPUSITUMYTh PO3IIIN-
PEHHIO MOXITUBOCTEH paIioHaIbHOTO BUKOPHCTAHHS
M’sica cTpayca sIK IMEepPCIEeKTHBHOTO BHJy CHPOBUHH
Yy Cy4acHUX TEXHOJIOTiSX Xap4OBUX MPOAYKTIB.
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T. Sutkovych, PhD in Technical Sciences, Associate Professor (Poltava University of Economics and Trade).
Effect of hypobaric conditions during the preliminary processing of ostrich meat on its functional and
technological properties

Abstract. The scientific results presented in this paper are aimed at substantiating the feasibility of using
hypobaric conditions in the pretreatment of African ostrich meat as an innovative technological approach to improve
its functional and technological properties. The relevance of the study is determined by the growing interest in the
use of non-traditional meat raw materials with high nutritional and dietary value, as well as by the need to improve
the consumer characteristics of ostrich meat, which, due to its low intramuscular fat content, is prone to moisture
loss and reduced juiciness during heat treatment.

The aim of the study was to investigate the effect of the duration of hypobaric treatment on the functional and
technological properties of ostrich meat. The object of the study was African ostrich meat treated under hypobaric
conditions. Fresh meat without preliminary treatment served as the control sample.

Experimental studies included the determination of water-holding capacity, water-binding capacity, and water-
absorption capacity of the meat, as well as tenderness parameters and weight losses during thermal culinary
processing. It was found that vacuum treatment of ostrich meat contributes to an increase in water-holding capacity:
after 60 minutes of treatment, its increase amounted to 2.7%, whereas the maximum increase was observed after
150 minutes, reaching 26.3% compared with the control sample. A similar trend was observed for the water-binding
capacity of the meat: after 60 minutes of treatment the increase did not exceed 1.8%, while after 150 minutes
of holding the indicator exceeded the control value by 25.6%. With increasing duration of vacuum treatment, a
decrease in shear force (WB), which characterizes meat toughness, was also observed. The minimum value of this
parameter was recorded after 150 minutes of treatment, corresponding to a reduction in meat toughness by 31.2%
compared with the control sample.

The effect of fruit marinade media on the water-absorption capacity of ostrich meat was also studied. In samples
without the use of marinade media, the indicator increased from 6.0% to 8.8%. When marinated in apple puree, the
water-absorption capacity increased from 6.5% to 10.0%, in an orange juice medium from 6.7% to 10.5%, while the
most pronounced effect was observed when pineapple juice was used, where the indicator increased from 6.9% to 11.4%.

The obtained results confirm the prospects of using vacuum treatment as an effective method for the pretreatment of
ostrich meat. It was established that the optimal duration of such treatment is about 150 minutes, as these conditions
ensure the most favorable combination of functional-technological and consumer properties of the meat raw material.

Keywords: ostrich meat, hypobaric treatment, vacuum processing, water-holding capacity, water-binding
capacity, water absorption capacity, tenderness, marination.

Jlara neprroro HaJxomxeHHs crarti 1o BuaaHus: 08.08.2026
Jlata mpuHHATTS CTATTi 10 APYKY Micis perieHsysanus: 17.09.2026
MJara my6mnikanii (onpmttonHenHs) crarti: 13.11.2026

63



Haykosuii gicHuk [Tonmasceko20 yHigepcumemy eKOHOMIKU | mopaigni

ISSN 2518-7171 (print)

V]IK 664.8:664.9:613.2:355.66
DOI https://doi.org/10.37734/2518-7171-2026-2-8

CrarTs NOMUPIOETHCS HA yMOBAX
minensii Binkpuroro goctymy (CC BY 4.0)

CBITOBI TPEHJIU TA BITUU3HSAHUMN JOCBIJ] 3ACTOCYBAHHS
POCIUMHHUX I TBAPUHHUX JKEPEJI BIJIKA Y ®POPMYBAHHI
BIMCBKOBUX PAIIOHIB: OIJVIAJA JITEPATYPU

JI. M. TEJIEZKEHKOQO, nokTop TeXHIYHHX HAaYK, TIpodecop
ORCID ID: 0000-0001-6675-2625

A. A. IYBUHA, 3100yBauka TpeTh0ro (OCBITHHO-HAYKOBOTO) PiBHSI BHIIIOI OCBITH
ORCID ID: 0000-0001-5150-6341
(Onmecpkuii HAITIOHAIBHUNA TEXHOJOTIYHUHN YHIBEPCHUTET)

Anomauia. Payion siticbkosocayacoosyie 3opotinux Cun Ykpainu, uo 3Haxo0amvbcs 6 eKCmpemaibHUx yMo8ax,
nompebye yOOCKOHANEHHSA, 3 MEMOI0 AKOMO2a OLbl NOBHO20 3a0e3neueH s OP2aHi3MY BIlICbKOGUX MAKPO- Ma Mi-
Kpoenemenmamu. Busnauna pons 6i0600umvcs OLIK08IU cKAad06itl y npodykmax kaacy Ready-to-Eat. Mema docni-
OMCEHHS: WIISAXOM TH(OPMAYITIHO20 NOULYKY SUSHAYUMU HALOLTbW OOCHYNHI CUPOBUHHIT 0Jicepena OiKa MeapuHHo-
20 MA POCIUHHO20 NOXOONCEHHS Y BULTIADI KOHYEHMPAMie, NPOGeCcmuU ix AHALIMUYHY OYIHKY, W0 00380IUNb HAYKOBO
00TPYHMY8aMU KOHYENYII0 CMBOPEHHS NPOMeiH080-eHepeemuyH020 OAMOHYUUKA CNeYIianbHO20 NPUSHAYEHHA Ha OC-
HOBI KOMOIHOBAHUX OITKOBUX CUCMEM.

Memoouxa 00cnioIHCeHHA. 3ACTNOCOBANO KOMNIEKC Memooi8 CUCEMHO20, NOPIBHANLHO20 Ma MOHIMOPUH2080-
20 aHANI3Y, Y3a2aNbHeHHs 1 CUCeMAamu3ayii HaAyKosux nyoaikayii y 2any3ax ilicbKo8oi Hympuyionoaii, xapuoeoi
Ximil ma mexHono2ii cneyianizo8aHux npooOyKmie, a maxodic Onpayro8ants HOPMAMUEHUX OOKYMeHmMI8 (30Kpemda
Tlocmanosu Kabinemy Minicmpie Yxpainu Ne426) i misicHapooHo2o 00cg8idy cmeoperHts IHOUGi0yaibHUX payionie
xapuysanna y eiticoxax kpain HATO (npoepamu MRE, IMP, ORP).

Pe3ynomamu: cucmemamusoeano CydacHi 6UMocu 00 KOMRAKMHUX CNeyianizo8anux NpooyKmie kame2opii
Ready-to-Eat ma npooykmis i3 npomiscHoio 8o102icmio 0Jis1 RONbOGUX payionie. [Ipoananizosano mexmonoeiumi
nepeeazu i 0OMedHCeH s BUKOPUCTAHNS MOTOYHUX [30]AMI6 (CUpo8amrogo2o binka, miyerapHoeo Kaseiny) ma poc-
JUHHUX KOHYeHmpamis. [J08edeHo, uo hopmy8aHHs KoMNoUYiiHoi OLIK080T mampuyi Ha OCHOBI MBAPUHHO2O Oil-
K08020 2i0ponizamy/i3onamy ma poCIuHHUX OIIKOGUX KOHYEHMPamie (30Kpema Gimuu3HAHO020 COHAUMHUKOB020 mAa
20p0X06020) 3abe3neuye supaxdceHull cunepeemuunuli epexm. Taxuil nioxio doae amocy onmumizyeamu aAmMiHOKUC-
aomuuti npoine (3a nokazuuxamu DIAAS), niosuwumu 6ionociuny yinHicmy, 3anodiemu HebANCAHUM peonoaii-
HUM 1 CIMPYKIMYPHUM 3MIHAM (3amEepOiHHio ma (ha3080my poO3UAPYEAHKIO HCUPOBOT (ppaxyii) nio uac mpusaiozo
3bepicanns 6 dianazoni memnepamyp 6i0 — 20 0o +40 °C npomsieom wonavimenue 24 micayis. 3’scosano, wo
BUKOPUCTNAHHSL BIMYUZHANHOL POCTUHHOT CUPOBUHU CIMBOPIOE NEPeOYyMOBU OJisl CYMMEBO20 3HUICEHHSL COOI8apmocmi
20mo6oi npooyKyii ma iMROPMO3amMiuents, Wo pooums yeti Hanpsam KpUmuuHo BANCTUBUM O/l NPOOOBONLUO20
3abe3neueHus cekmopy 6esnexu i 0O0POHuU.

Bucnogku: oorpynmosano meopemuune niorpyHms 0jisk nPO8eOeHHs eKCHePUMEHMAIbHO20 emany 3 peyenmyp-
HO20 MOOENI0B8ANHS NPOMEIHOB0-eHeP2emUyH020 DAMOHYUKA CReYIanbHO20 NPUSHAYEHHS, BU3HAYEHHS 1020 Peoio-
SIUHUX, CIMPYKMYPHO-MEXAHIYHUX, MIKPOOIOIOTUHUX MA OP2AHOTENMUYHUX NOKAZHUKIG, 4 MAKOIC OYIHKU CAabOilb-
HOCMI INIOHO20 U OIIKOBO20 KOMNIEKCIB N0 4ac NPUCKOPEHO020 CIAPIHHA Md MPUBAN020 30epicaHHs.

Knrouosi cnosa: 6iticbko8ocysnco08yi, Xapuysants 8ilUCbKOBOCIYHCO08YIE, NPOmMeiHo8o-enepeemuyHuil 6amo-
HYUK, OLIKU, KOMOIHOBAHI OLIKOGI cucmemu, COHAWHUKOBUU DIIKOBUL KOHYEHMPAm, 20POX08utl OLIKOGUL KOHYeH-
mpam, npooyKmu 3 npOMixCcHow0 eonocicmio, Ready-to-Eat, mepmin npudoamuocmi, )yHKYioHAIbHI Xapuosi npooyK-
mu, pociunHi inepedienmu.

IlocranoBka mpobjieMu Ta ii aKTyaJbHICTb.
B ymoBax nmoBHOMacmTabHO1 30poiiHOI arpecii mpotu
VYkpaiHu OHMM i3 KIIOYOBUX YHWHHUKIB TiATPH-
MaHHSI 00OPOHO3ATHOCTI JAEpKaBU € 3a0e3IeueHHs
HaJIeKHOTO PiBHSA (hi3WMUHOI Ta MCHUXO]i3i0N0TigHOT
TOTOBHOCTI BiiicbkoBOCIy)00BIIiB (BC). Cranom Ha
2025 pik YHCENTBHICTH 0COOOBOTO CKIAIy CEKTOPY
Oe3nexu i 000poHN YKpaiHH CyTTEBO 3pOciia MOpiB-
HSHO 3 JIOBOEHHHM IIE€PiOZIOM, IO 3YMOBIIIOE ITiJJBH-
[IeHy MoTpedy B Cy4acHUX, OE3MEYHUX i €PEeKTHBHIX
NPOAYKTaX CIIELiaJbHOTO MPU3HAYECHHS JUIA Xapuy-
BaHHS BiiCHKOBOCITY>K00BIIB [1].

PamionanbHe XapuyBaHHSI € KJIIOYOBUM (haKTo-
poM 30epexkeHHS 0O0€3MaTHOCTI BIWCHK, OCKIUIBKH
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OesrocepelHbO BIUIMBAE Ha (Hi3UUHY TIparie3mar-
HICTh, KOTHITUBHI (YHKIIi1, ITBUAKICTH BiTHOBJICHHS,
CTIAKICTh J0 TICHXOEMOIIIHHOTO CTpecy Ta ajamTa-
ilHI pe3epBu opraHizmy [2]. BukoHanHs 00HOBUX
3aBIaHb TIOB’S3aHE 3 EKCTPEeMATbHUMH (DI3HIHIMHU
HaBaHTAXKECHHSIMH, JIQIIIUTOM CHY, TEMIIEPATYPHUMH
KOJIMBAHHSIMU, BHCOKHMM pIiBHEM CTpECy Ta Hepery-
TIpHUM XapuyBaHHsM [3]. Lle cripuauHsie po3BUTOK
HETaTHBHOTO €HEPreTHYHOT0 0aaHCy, MPUCKOPEHUI
KaTaboJ1i3M M'sI30BO1 TKaHWHM [3] Ta pi3Ke 3HUKCHHS
3aranpHOI mpare3natHocti BC [2-3].

HopMaTHBHOIO 0CHOBOKO MPOIOBOIBYOTO 3a0e3Ie-
genHs 36poianx Cun Ykpainu (3CY) e Ilocranosa
Kabinery MimicTpiB VYkpaiau Big 29 Oepesss
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2002 poky Ne426 «IIpo nHopmm xapuyBanHs BC
3CY...» (31 3MmiHam#), SKOK pPErIaMEHTOBAHO,
30kpema, HopMy Nel5 — noGoBwmii MOJLOBUI HAOIP
npoaykris (JAITHIT), mo 3acrocoByeThest 3a BiACYyT-
HOCTI MOJKJIMBOCTI OpraHi3auii rapsiaoro xapuyBaHHsI
[4]. [IpoTe cnenudika Cy4acHOTO BHCOKOIHTEHCHB-
HOTO 000 YHEMOKITUBIIOE TIOBHOL[IHHE CITOYKMBaHHSI
CTaHJAPTHUX pAaIliOHIB dYepe3 OOMEKEHICTh dacy,
BIJICYTHICTh YMOB JJIsl TiAirpiBy TKi Ta HeoOXil-
HICTh CYBOpPOTO MacKyBaHHS. JlomaTKOBO CHTYyallist
YCKIIQJHIOETbCS. BUHUKHEHHSIM Y BilICBKOBOCITYXK-
OOBILIB CTaHy «I0OpOBUIBLHOI aHOpEKcii» (voluntary
anorexia), 3a KOO CTPECOBI UMHHUKHU MPU3BOJISATH
JI0 CUCTEMHOT'0 HeIOOTPHUMaHHsI €Heprii Ta HyTpieH-
TiB [5-0].

VY mux ymoBax KpUTHYHOI Baru HaOyBae po3-
poOKa KOMITAaKTHHX, TOTOBHX JO CIIOKUBAHHS BUCO-
KOOIJTKOBUX MPOIYKTIB CICIIaIbHOTO MPH3HAYCHHSI.
BukopucTtaHHS KOMEpIIMHUX CIOPTUBHHX OaToH-
YHKIB y BIMCHKOBIH c(epi € HeeeKTHUBHUM Uepes3
IXHIO TEXHOJIOT1YHY HEeCTaOUIbHICTh 32 eKCTpeMallb-
HUX TEMIIEpaTyp Ta KOPOTKUH TEPMiH MPUAATHOCTI.
HaromicTs mpomykTu uIsi BifiCBKOBOCITY>KOOBIIIB
MOBHHHI 30epiraTd XapyoBy ILIHHICTb 1 CTaOlLIbHY
CTPYKTYpY MPOTITOM IoHaiMeHIe 24 Micsiis 30e-
piraHHs BiJIOBIIHO /10 cTaHaapTiB kpain HATO [7].

OKpeMoI0  HayKOBO-TIPHKIIQJHOI  MPOOIEeMOI0
€ JiKBigaIis aeinuTy sIKiCHOro Oijka B TOJIHOBOMY
XapuyBaHHI. BUKOpHCTaHHSI SIK OCHOBH peEIENnTyp
KOMOIHOBaHMX OIJIKOBMX CHCTEM Ha OCHOBI BiTUHU3-
HSTHOT POCITMHHOT CUPOBHHU (COHSIITHUKOBOTO 1 TOPO-
XOBOTO KOHIIEHTPATIB) Yy TOEIHAHHI 3 TBAPUHHUMH
130JIATaMU  JIO3BOJISIE ONTHMI3yBaTH aMiHOKHCIIOT-
HUM Tpo(diib, MOKPAIIUTH CTPYKTYPHO-MEXaHiyHi
BJIACTUBOCTI BUPOOY Ta 3HU3UTH HOTO COOIBAPTICTh.
[IpoTe TexHONOTIYHI aCMIEKTH CTBOPEHHSI TAKUX MPO-
TETHOBO-CHEPIeTUYHUX OATOHUYHUKIB CICIaIbHOTO
MPU3HAUCHHS JUIS BiMICHKOBOCITY:KOOBIIB YKpaiHU
3aJMIIAI0THCS BUBUCHUMH HEJIOCTATHBO, 11O 1 3yMOB-
JIIOE aKTYaJIbHICTh I[LOTO JOCIIIKESHHSI.

AHaji3 ocTaHHiX JocCTigxKeHb i myOikamiii.
AHaJ1i3 creniagbHO JIITepaTypy CBIIYUTD, 110 CIICIH-
(ivuHI yMOBH BUKOHAHHSI CITY’K00BO-00HOBUX 3aBJaHb
BUKJIUKAIOTh B OPTaHi3Mi BiliCbKOBOCTYOOBIIIB TJIH-
0oki MeTabouiuHi 3pymeHns [3]. JlocmimukeHns mia-
TBEPIKYIOTh PO3BUTOK (EHOMEHY «I00POBIIBHOT
AHOPEKCil», 3a SKOr0 CIIOKUBAHHS X1 CBITOMO abo
HECBIZIOMO 3HIKYETHCS Ha TIIi BUCOKOTO MCHXOEMO-
LIHOTO Ta (hI3UYHOTO HAMPYKEHH: [5—6, §].

VY pesynbrari pakTuaHUl 1000BUH nedinuT eHep-
rii moxke csraru Big 1000 mo 4000 xxan [5-6, 8],
IO CIIPUYUHSE IHTCHCUBHUHN KaTabosi3M OUIKIB M’si-
30BOT1 TKaHUHU [3], IPHUCKOpPEHY BTpaTy MacH Tija,
3HMKEHHSI M’SI30BOI CHIIM, TOTIPIICHHS KOTHITHB-
HUX QYHKIIH 1 3aranbHOl BUTpHBajocTi [5-6, 8.
Haii6inpm nedinuTHUM HyTPIEHTOM B yMOBaX iHTCH-
CUBHHX (PI3MYHMX HABaHTAKCHb BU3HAYAIOTH [TOBHO-
LiHHKH O110K [3].

[MopiBHsITbHUN aHaN3 [UBUIBHUX BUCOKOOLN-
KOBUX TMPOIYKTIB (CIIOPTHBHOTO XapyyBaHHs) Ta
CreIiaJli30BaHUX PAIiOHIB I apMIHCHKUX MMiIPO3-
JIUTIB BUSIBUB CYTTEBI TEXHOJOTIYHI PO30IKHOCTI
[9-10]. Komepiitai npoTeTHOBI OaTOHUMKH Xapak-
TEPU3YIOTHCS OOMEXKEHUM TEPMIHOM TPUAATHOCTI
(3—12 wmicamiB) Ta CXWIbHI 10 HeOakaHUX (i3u-
KO-XIMIYHUX 3MIiH TiJ 4yac 30epiranHs: (Ha30BOro
po3lIapyBaHHS Ta IJIaBICHHS XHUPOBOI (pakiii 3a
MiJIBUIICHUX TEeMIIeparyp; HaJAMIPHOTO 3aTBEpIiHHS
CTPYKTYpH (CHHEpe3nCy) 3a HEeTraTHMBHHX TeMIIepa-
Typ; TOTIPIIEHHS OPTaHOJENTHYHUX MOKAa3HUKIB
MpoTsIroM TpuBajoro 36epiranus [9-10].

HaromicTe BUMOTH /10 MPOAYKTIB CIIELiaIbHOTO
MpU3HAYCHHA Tepe10adatoTh 30epeXeHHS CTPYKTYp-
HO-MEXaHIYHHUX BJIACTUBOCTEH, TIOXKUBHOTO MPOQITIO
Ta MIKpOOioJOTiYHOT Oe3MeKH MPOTATOM IIOHAM-
MeHIe 24 MICAIIB Yy IHUPOKOMY TEMIIepaTypHOMY
niamasoHi, mo BignoBigae crangapram HATO [7].

Jlnst 3a0e31edeHHs] BUCOKOT 010JIOTTYHOT IIHHOCTI
Ta TEXHOJOTIYHOI CTAaOLTBHOCTI CIIEIPAIliOHIB TIep-
CTIEKTHBHUM € SIK OCHOBY PEILENTYpPH BHKOPHUCTAHHS
OITKOBMX 130JIATIB 1 KOHIIEHTPATIB, OTPUMaHHX i3
3aCTOCYBaHHIM MEMOpaHHUX TeXHONOTiH. [loemHaHHs
TBApPUHHHX 130JIATIB 13 POCIMHHAMH KOHIIEHTpaTaMu
(30KpeMa COHSIIITHIKOBHM Ta TOPOXOBHM) JIa€ 3MOTY
CKOPUT'YBaTH aMIHOKHMCIIOTHHIA CKJIaJl, JOCSTTH ONTH-
MaJIBHUX PEOJIOTIYHUX XapaKTePHCTHUK MAaCH, ITiIBH-
IIATH CTIHAKICTD MPOAYKTY A0 TBEPAIHHSI Ta ONTHMI3Y-
BaTH €KOHOMIUHI TTOKa3HUKH BUPOOHUIITBA.

®opmyBaHHsl Uijgeil crarri. Metoro cTarTi
€ QHATITUYHUNA OIVIS CBITOBMX TEHJIEHINHN 1 BITYM3-
HSHOTO JIOCBiJy 3aCTOCYBaHHS OIUIKOBHX i30JIATIB
1 KOHIIEHTPATIB PI3HOTO MOXOKEHHS, a TaKOXK Hay-
KOBE OOTPYHTYBaHHS KOHIEMINi CTBOPEHHS MPOTEi-
HOBO-CHEPTeTUYHOTO OAaTOHYHMKA Ha OCHOBI KOMOiHO-
BaHOI POCIMHHO-TBAPUHHOI O1TOKBMICHOI CHPOBHUHH
JUTSL MUTITApHUX TIOTPEO.

Bukaax ocHOBHOro Martepiajy J0CTiT:KeHHS.
3abe3mnedyeHHs] BIHCHKOBOCITY)KOOBIIB MOBHOLIHHUM
XapyyBaHHAM y OOHOBHX yMOBax HaJeKUTh [0 KIIIO-
YOBUX YMHHUKIB 30€peKEHHs iXHBbOI (Pi3UUHOT mpa-
[[E3/]aTHOCTI, KOTHITUBHOI CTIMKOCTI Ta MPUCKOPEHHS
pEreHepaTOpHUX TMPOIECIB IMICIs EKCTPeMabHUX
HaBaHTa)XeHb [5].

B Vkpaini nepersin miaxomiB no ¢opmyBaHHS
IHAMBIOyalbHUX pAalioOHIB aKTHBi3yBaBcA  MiCHs
royarky ToOBHOMacmTaOHOI  30poitHOT  arpecii.
[MopiBustmpHuld aHami3 cyxux naiikiB 3CY Ta kpain
HATO 3acBigums, 110 3a JOCTATHLOI 3araabLHOI Kajlo-
PIMHOCTI BITUM3HSHI PaLliOHU MTOCTYAIOTHCS IHO3EM-
HUM aHaJIOraM 3a Pi3HOMaHITHICTIO (PYHKIIOHAIbHUX
NPOAYKTIB 1 CTyleHeM iXHbOI TOTOBHOCTI J10 Oe3ro-
CEepEeNHbOTO CIOKUBaHHS [7]. ABTOpH mpanpb [7-8]
HATOJIONIYIOTh Ha HEOOXITHOCTI PO3LIUPEHHS acop-
TUMEHTY KOMITAKTHHX BHCOKOOIIKOBUX BHUPOOIB,
OCKIJIBKA OUIOK 3aJIMIIAETHCS OJHUM 3 HaWOUIBII
JIeQIUTHIX HYTPIEHTIB Y TIOIBOBOMY Xap4yBaHHi.
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3i cBoro 0OKy, Mi>KHAPOJHUM JTOCBiJ CBIAYHUTH
PO 3MIIICHHS aKIEHTIB BiJl CYTO HOPMAaTHBHOI
KaJIOPIMHOCTI O CTBOPEHHS BUCOKOUIUIBHHUX TPO-
nykTiB knacy Ready-to-Eat [S]. V monboBux ymo-
BaX Iij BILIUBOM OOWOBOTO CTPECY PO3BUBAETHCS

¢denomen 10OpOBiINBHOT

aHopekcii

(voluntary

anorexia), 3a SKOro (aKTHUYHE CIOXKUBAHHS 1XKi
cTpiMKo 3HWXKYeThbesa [5]. Kuiniuni nani noBo-
JATh, IO JUIsl 3ano0iraHHs Karabomismy M’si3iB
J000By HOpMY OijKa JOIJIBHO MiJBHUINYBAaTH 0
1,6 r/kr macu Tina [8], mo HalepeKTHBHIIIE pea-
JI3Y€EThCSl 32 PaxXyHOK CIICI[ialli30oBaHUX O1JIKOBUX

J100aBoK [6].

[opiBHSIBHY XapaKTEPUCTHKY CYYaCHUX IOJbO-
BUX panioHiB Ykpainu ta kpain HATO y3aranbHeHO

B TaOymi 1.

AHani3 naHux Tadnuii 1 migTBEpIIKYeE, 10 KITF0-
YOBI BUMOTH JI0 CIIeIialli30BaHUX MPOAYKTIB AJIs Bild-
CHKOBOCIY)KOOBIIIB OXOIUTIOIOTH BHCOKY Oi0JIOTiUHY
LiHHICTh, KOMITAKTHICTb, 3PYYHICTH CIIOKUBAaHHS 0€3
MoCyAy i HarpiBaHHs, a TAKOX CTIHKICTh 10 HECIPH-
STIIMBUX YAHHUKIB JOBKIUIA.

OCHOBHUMH YMHHHKAMH, SIKi 3yMOBIIOIOTH HEO00-
XITHICTh PO3POOJICHHS BITYMU3HSIHOTO IMPOTETHOBO-C-
HEPreTUYHOTr0 OaTOHYMKA CIICIiaTbHOTO IPU3HAUCHHS,

€ CYKYIHICTh OOMOBHUX, JIOTICTUYHUX, TEXHOJOTTUHUX
1 HyTPHLIIONIOTIYHUX BUKIUKIB (puc. 1).

SIx BUIHO 3 pUCYHKY 1, po3poOka Takoro BUpoOy
€ KOMIUIGKCHUM 3aBIaHHSM, sIKe TOTpeOye peTelib-
HOrO BUOOpY OLIKOBHX KOMITOHEHTIB JJIsi 3abe3re-
YEeHHSI BHCOKOI MOXHMBHOI IIHHOCTI Ta TEKCTYpPHOI
CTablIbHOCTI TIPOAYKTY.

AHaJi3 cy4yacHHX JOCJTi/’KeHb 11010 BUKOPH-
CTAHHA POCIMHHUX | TBAPDHHHNUX OIJIKIB Y IPOAYK-
Tax cHeuiaJibHOr0 NpH3HAYeHHs. TpaIuiiHOO
OCHOBOIO BHCOKOOIUIKOBUX MPOIYKTIB € MOJIOYHI
0inku — cupoBarkoBuii 13051t (WPI) Ta minenspHuii
Ka3eiH, sIKI MaloTh HAWBHIII TOKA3HUKH 3aCBOIOBAHO-
cti DIAAS i 30anancoBaHuil aMiHOKHUCIIOTHUH TTPO-
¢inb [9, 11-12]. [IpoTe iX BUKOpUCTAHHS OOMEKEHE
BUCOKOIO BapTiCTIO, 3aJIEKHO BiJ| IMIOPTY Ta CXHIIb-
HICTIO 70 «TBepAiHHs» (protein bar hardening) mix
yac 30epiranHsi 4epe3 (pa3oBO-CTPYKTYypHI mepeOy-
JoBu OikoBoi Marpuiii [9-10].

[lepcreKTUBHUM  HAmNpsIMOM  TMOJOJNAHHS  [HX
HEJIONIKIB € 3acTOCYBaHHS POCIMHHUX OLIKOBHX
KOHIICHTPATIB Ta i30J5TIB (COHSIITHUKOBOTO, FTOPOXO-
BOT0, CO€EBOTrO, pucoBoro) [13—14]. OcobmuBo Bax-
JIMBE 3HAUEHHS i1 YKpaiHU Ma€ COHSIIHUKOBUMN
O1TKOBUI KOHIIEHTPAT, BUTOTOBJICHUH 32 JIOTIOMOTOIO

Tabmumg 1

IopiBHsIJIbHA XapaKTEePUCTUKA CYyYACHUX iHAUBIAyaJbLHUX MOJHLOBUX PAlliOHIB Ta BUMOT
10 MPOAYKTIB IIBHIKOTO0 croskuBanHs aasi BC

Operatio-nal Bumoru no
.o MRE Ration Pack Individual Meal NePCIeKTHBHOIO
Kpurepiii JUTHII 3CY pa
(CHIA) (Beauka Pack (Kanapna) NPOTEiHOBO-eHepre-
bpuranis) THYHOI0 0ATOHYHMKA
1 2 3 4 5 6
EnepretnyHa miHHICTH 250-450 xxain
P M ~3500-4200 ~3600 ~4000 ~3900 .
11000BOTO paIlioHy, KKaj B OJIHOMY BUPOOi
KinpkicTs OiKka B Bignosigae ITigBumenuii | IligBuieHuin ITinBuienuit He menme 20-30
J000BOMY parfioHi HOPMaTHBY BMICT OiiKa BMiCT OinKa BMICT OisKa BHCOKOSIKICHOTO OiIKa
HacTkoBO (yacTUHA
. cTpaB moTpedye INoBHicTio Ready-]
T'oTOBHICTB 10 CTIOKMBaHHS S [ToBHa IloBHa IToBHa
nigirpiBanHs abo € to-Eat
OakaHUM MIiAIrpiB)
MOXIIUBICTh CIIOKHBAHHS
IiJ] 4YaC BUKOHAHHS OOMexeHa Bucoka Bucoka Bucoka MaxkcumasnbHa
00#OBOI0 3aBIaHHSI
HeoOxigHicTh .. .. .. .
A YacrkoBo MiHimanbHa MiHimanbHa MiHimanbHa Bincytnsa
BUKOPHCTAHHS TOCYLY
MOKITHBICTh CIOKUBAHHS .
. IIpakTuuno BijncytHs | YacTtkoBo YactkoBo YacTkoBO Tax
OJTHI€I0 PYKOIO
Bucoka KoHIIEHTpaLlist
. HCHTP Ll' . O0MmexeHa Bucoxka Bucoxka Bucoxka Bucoxka
OisTKa B HEBEIIMKOMY 00'eMi
CTi#iKiCTh 10 MEXaHIYHUX
A Bucoxka Bucoxka Bucoxka Bucoxka Bucoxka
HABaHTa)XCHb
30epeKeHHsI TEKCTYPH MTPH He nnsa Beix
P OTy pup A . Bucoka Bucoka Bucoka OO00B's13K0Ba BUMOTA
-20...+40 °C KOMIIOHCHTIB
MiHiMaTbHUN TEPMiH 0 24 Mic. (3aNeKHO . . . .
p A . ( . >24 mic. >24 wMic. >24 mic. He menme 24 mic.
MPUIATHOCTL BiJl KOMIIOHEHTIB)
HasBHicTb OcHOBHUI
CIeIiaTi30BaHIX Obmexena Tax Tax Tax (yHKIIOHATBHUH
BHCOKOOUTKOBUX BUPOOiB KOMITOHEHT

Jicepeno: cpopmosano asmopamu Ha ocHogi Oanux dxcepen [4-5, 7-8].
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MEMOpaHHUX TEXHOJIOTiH (BMicT Oinka moHan 70%)
[15]. BiH BoJIONi€ BHUCOKOI BOJO- Ta >KUPOYTPH-
MYBaJIbHOIO 3/IaTHICTIO 1 0a3yeTbcs Ha JOCTYITHIH
BITYM3HSHIN CUPOBHHHIN 0a3i [15].

st niBenmroBaHHst Ae(hiUTY OKPEMHUX HE3aMiHHHX
aAMIHOKHUCIIOT y POCIMHHUX OilKax cydacHa HYTpH-
LIOJIOTISl OPIEHTYETHCS HA CTBOPEHHS KOMOiHOBaHMX
(riopunHux) 6ikoBux cucteM (hybrid protein systems)
[16]. TloennanHsi cUPOBATKOBOTO 130JISTY 3 POCIUH-
HUMH OIJIKAMHU JI03BOJISIE 3MEHIIIMTU TBEPAICTh 0aTo-
HYMKIB iJ 4yac 30epiraHHs, 30epertd IacTHYHICTb
TEKCTYpH, 3HU3UTU COOIBapTICTh Ta ONTHMI3yBaTH
amiHokuciotHuit ckop [14, 17]. IligBuienHs xap-
YOBOi €()EeKTUBHOCTI MPOLYKTIB CHELiaJbHO MpHU3HA-
YeHHsI 3a0e3meuyeTbesi (POPMYBaHHSI KOMITO3HMLIHHOT
O17IKOBOT MarpuIli HAa OCHOBI TBApPHMHHOTO OLTKOBOTO
TiIpoii3aTy Ta POCIMHHOTO OiKOBOTO KOHIIGHTPATY,

SKa CTBOPIOE MEPEIYMOBH JJIsI KOMIUIEKCHOTO IMO€/I-
HAHHS BHCOKOI 0i0J0TiYHOI LIHHOCTI, ONTHMAJBLHOI
3aCBOIOBAHOCTI, HAJKHUX CTPYKTypHO-(DYHKIIiO-
HAJIbHUX XapaKTEePUCTUK 1 BUCOKOI OPraHOJICHTHYHOT
npuiiHaTHOCTI. CHHepreTMuHa B3aeMojis OiTKOBOI
OCHOBH 3 1HIIMMHU KOMIIOHEHTAMH PELENTYPH CIpPH-
STUME OIITUMI3allii aMiHOKHCIIOTHOTO CKJIaJy, MOKpa-
HICHHIO CTPYKTYPHHUX BJIACTUBOCTEH, ITiJIBUIIICHHIO
01010CTYMHOCTI HYTPI€HTIB Ta (popMyBaHHIO CTaOLIb-
HUX CHIOKUBYHMX XapPaKTEPUCTHK TOTOBOTO HPOAYKTY.

3a3HayeHM MiJIXiJl BiJMOBiJa€ Cy4yaCHUM CTaH-
JaptaM po3poOku crenpaiioHiB y kpainax HATO
(mporpamu MRE (Meal, Ready-to-Eat) y CLLIA, IMP
(Individual Meal Pack) y Kanani, ORP (Operational
Ration Pack) y Benukiii bpuranii) [5].

[NopiBHsITPHUN aHaANI3 OCHOBHHX JDKEpen Oinka
nojaHo y tabmnuii 2.

[ CYYACHI BOMOBI BUKJIMKH ]

v

.

:

Eneprogedinur ]

HaBanTtaxxenus ]

v

v

Henoniku icHyrounx
MOJILOBHX PAILliOHIB

:

v

[Torpeba y mBUAKOMY
OilTKoBOMY 3a0e3IeueHH1

v

v

-

BUMOI'M 1O HOBOT'O TTPOAYKTY:

~

- Ready-to-Eat

- HeBenuxka maca

- Bucoxa xoHneHTparris Oinka
- Bucoka 6iooriuna miHHICTE
- Criiixicts mpm -20..
- Tepwmin npunatHocTi >24 Mic.

+40°C

Bucoka eHepreTnyHa MIUTBHICTD

J

v

HAVKOBI PIIIEHHS CYYACHOT
HYTPULIIOJOTLTI:
KombinoBani O11KOBI CUCTEMHU
- ¢ i J
( )
[MPOTEIHOBO-EHEPTETUYHHNIA BATOHUYMK
cnenianbHoOro npusHadeHHs it 3C Ykpainu
- J

Puc. 1. OcHoBHi ¢akTOopH, 1110 00YMOBJIIOIOTH HEOOXiTHICTH pO3pPodIeHHS
NMPOTEiHOBO-eHEPreTHYHOr0 HATOHYMKA J1J1s1 BilicbkoBocay:x00B1iB 3CY

Licepeno: asmopcvra po3pobka.
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Tabmuig 2

IopiBHsUIbHA XapaKTePUCTHKA OCHOBHUX /KepeJ1 0ilka, nepcrneKTUBHUX
JJ1s1 BUPOOHMITBA MPOTEIHOBO-eHEPreTUHYHUX 0aTOHYMKIB crieliaJibHOro NPU3HAYEHHS

Biosoriuna
Tiskepeso Gika Bwmict HiHHICTH OcHoBHi TexHOJIOTiuHi Mepesarn ObMeskenmst
P Bistka, % (DIAAS/ BIACTHBOCT P
PDCAAS)
1 2 3 4 5 6
. . N Bucoka BapticTh; mmijg 4ac
CupoBaTKoBHit Bucoka po3un-HHICTb, Bucoxwmii BMmict BCAA P s A
. N TPHUBAJIOTo 30epiraHHs
130715T DIAAS >100; no0pa reneyTBoOpro- Ta JICHLIKHY, LIBUIKE
. 90-95 MOXe€ CIIPUATH
(Whey Protein PDCAAS 1,00 BaJIbHA TA EMY- 3aCBOEHHS], CTUMYIIIOE . .
. \ . 3aTBEPAIHHIO O1TKOBHX
Isolate, WPI) JIBTyBaJIbHA 31aTHICTH CHHTE3 M'SI30BOTO OiKa .
6aTOHYMKIB
. . dopmye MUTBHY O1ITKOB; [ToBinbHE BUBITEHEHHS Bucoka B's13kicTh
Minensprnii 85-90 DIAAS >100; CT pKy " BI/ICZKS. Bozloy aMIHOKHCIIOT, TpUBae ELENTYyP; MOXKE
Kasein PDCAAS 1,00 | STPYXIYPY: ) . > TPHBE peuenryp;
yTpUMYyBaJIbHA 3aTHICTh BIAYYTTS CHTOCTI TOTiPIITYBaTH TEKCTYPY
Crenudivyanit
V- TIPUCMAK, HasBHICTD
I305aT coeBOTO J1o0Opi eMynbryBaibHi Ta Bucowwit Buict bimea, AQHTHUIOXKUBHUX (HaKTOPIB
. 88-90 PDCAAS 1,00 ) P1 CMYyJIBLY .| IMOCTYIHICTB, MOMipHA o P
Oinka 3B'SI3yBaJIbHI BIIACTHBOCTI Hina (MiHIMI3YIOTBCS
Cy4acHUMHU
TEXHOJIOTiSIMH)
Bucoxka Bonoroyrpu- lnoaneprennui,
[3omsT . N . .
DIAAS MyBaJbHa 3/1aTHICTb, BHCOKHI BMICT JIi3HHY, OOMexeHHid BMiCT
TOPOXOBOTO 80-85 . S .
Ginka 0,82-0,89 J100pe MOEHYETHCS 3 n06pa QyHKIIOHAIb- METIOHIHY Ta LUCTEIHY
IHIIUME OLTKaMK HICTh
Jani DIAAS Bituuznsna MeHIui BMicT
Konnenrpar OOMeXeHi; JloOpi eMynbryBaiibHi CHUpPOBHHA, HIKYa OKpEeMHUX He3aMiHHHX
COHSIILIHUKOBOTO 60-75 BUCOKa Ta KUPOYTPUMYBaJIbHI c0o0iBapTICTh, BUCOKUH | aMiHOKHUCIIOT; IOTpedye
Oinka 3aCBOIOBAHICTD BIIACTHBOCTI BMICT (DeHOBHUX OYHIIICHHS BiJ
TCIIs OUUILICHHS AQHTHOKCHUJIAHTIB (EHONBHUX CIIOYK
Hefitpansuuii cmak - o
Konnenrpar DIAAS P - ’ lNnoaneprennuit, 1o6pe N
. 75-80 no0pa cyMiCHICTb 3 Huspkuil BMICT 1i3UHY
pucoBoro 6ika 0,60-0,70 . . MEPEHOCUTHCS
IHIIUMY OUTKaMU
Komb6inoBana . Bucoxa 6ionoriuna o
AMiHOKHCIIO- [ToxpareHHs TeKcTypH, - HeoobxinnicTh
cucrema THUI IPpodiiah 3HIKEHHS JKOPCTKOCTI IUIHHICTD, ONTHMAJIbHA onTuMizaii
(WPI + 85-90 p P TEKCTypa, HUKJa .
N B3a€EMOJIOTIO- BUpOOY MiJ gac . . . CIiBBiJHOLIICHHS
TOPOXOBHH . c00iBapTiCTh MOPIBHSHO 3 .
. BHIOETHCS 306epiranHs KOMITOHCHTIB
01710K) qrctrM WPI
MoXXITHBICTD
- BUKOPHCTAHHS
. TToreHnmiino [Tokparenus .. . . .
KombinoBana . YKpaiHCbKOT Henocrathst kKubKiCTh
cucrema (WPI + BHCOKIH BONIOTOY TPHMATHA, CHPOBHHH, CKOHOMIYHA | IPHKJIAJHUX JIOCITIKEHb
N 80-88 DIAAS micnst 3HWKSHHSI BApTOCTI, > i
COHSIIITHN-KOBUH P . e(EeKTHBHICTS, came JuIsl BiiCHbKOBOTO
onTuMizanii T ABUIICHHS .
KOHIIEHTPAT) . . MEePCIIEKTUBHICTD TS XapuyBaHHS
peuentypu CTabITBHOCTI CTPYKTYpH .
(YHKIIOHANTBHUX
TIPOIYKTIB

Lorcepeno: cpopmosano asmopamu na ocHogi oOanux oxcepen [9—17].

JlaHi Tabnuri 2 cBig4aTh, 110 KOJHE 3 MOHODKEPEI
Oinka He BIATNOBiTa€ KOMIUIEKCY BHUMOT IO HPOIYKTIB
CrIeliaJIbHOrO NpH3HavYeHHs. TBapuHHI OuTku 3a0e3me-
YyIOTh BHCOKMH aHabomiunmidi edekrt [11-12], mpore
BUKJIMKAIOTh TEXHOJIOTIUHI YCKJIaJHEHHS HpH 30epi-
ransi [9-10]. Pociunni OUTKH OKpaLTyOTh PEOoTivHi
BJIACTHUBOCTI Ta CKOHOMIYHI TMOKa3HUKH [13—14], ame
MOTPeOyIOTh KOPEKLii aMiHOKHUCIOTHOTO TPOdiITO.

[ToemnaHHs TBAPUHHUX 130JITIB 13 BITYM3HIHUMU
POCIMHHUMH KOHIIEHTpaTaMu (HacaMmIiepes COHSIII-
HUKOBUM Ta TOPOXOBHM) € HAHOUIbII pallioHAILHIM
LIISIXOM PO3pOOKH MPOTETHOBO-CHEPrETUYHUX OaTO-
HuukiB s 3CY. BomHouac HaykoBO OOTpyHTOBaHi
JIaHl MO0 ONTUMAJIBHUX CIIBBIIHONIEHD IIUX OLIKIB,

68

iXHBOTO BIUIMBY Ha CTPYKTYPHO— MEXaHIuHi Xapakre-
PHUCTHKH Ta TEPMiHM NPUAATHOCTI (oHaa 24 Micsili)
y BITYM3HSIHIHN JIiTepaTypH IPaKTUYHO BiJCYTHI.

BucHoBku i3 3a3HaueHHsiM mnpoOsaeM i mep-
CIEeKTHBH MNMOJAJBIINX J0CTIIKEHb Y MOAAHOMY
HATPSIMI.

1. YcTaHoBIIEHO, IO MPIOPUTETHUM HAMpPsIMOM
BICHKOBOI HYTPHIIOJOTLi] 32 EeKCTpeMaJIbHUX HaBaH-
TaXKeHb 1 Ae(iLUTy Yacy € po3poOJIeHHST KOMIIAKTHUX
BUCOKOOITKOBUX TpoAykTiB kiacy Ready-to-Eat.
Bukopucranns Takux (GopM JO3BOJISE ONEPATHBHO
KOMIICHCYBAaTH €HEPreTUYHI BUTPATH Ta HYTPIEHTHUH
JedinuT BiICHKOBOCITYKOOBIIIB 0€3MOCEPETHBO ITiJT
yac BUKOHAHHS OOMOBHX 3aBJaHb.
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2.HaykoBo J0OBeNEHO AOLINBHICTD 3aCTOCYBaHHS
KOMOiIHOBaHUX O1IKOBHX CHCTEM, SIKi TOE€JHYIOTH TBa-
PHUHHI OLIKOBI 130JIATH Ta POCIMHHI O1IKOBI KOHIICH-
tparu. Takuii miaxiz 3a0e3nedye B3a€MOIONIOBHEHHS
aAMIHOKHMCIIOTHOTO MpoQiito, MiIBUILY€E OioNOriuHy
LiHHICTh TPOAYKTY, ONTHMI3y€ HOro (yHKIIOHAIIb-
HO-TEXHOJIOTI4HI BIACTUBOCTI Ta (HOpMye MiArpyHTS
JUTSL 3HIXKCHHSI COOIBapPTOCTI TOTOBOTO BUPOOY.

3. BusHaueHo 3HAYHUN MOTEHIUA] BITYHU3HAHOI
CHUPOBHMHHOI 0a3H, 30KpeMa COHSIITHIUKOBHX 1 TOPOX0-
BUX O1TKOBUX KOHIICHTPATIB, AJISl CTBOPEHHS CIeIpa-
mioHiB. BogHouac 3’scoBaHO, IO TEXHOIOIIYHI
pilIEHHST 1IONO CTBOPEHHS IMPOTEIHOBO-EHEPreTHY-
HUX OAaTOHYMKIB CIEI[iaJIbHOTO TMPU3HAYCHHS JIs

3CY Ha OCHOBI BITYM3HSIHOI POCIMHHOI CHPOBHMHH
Hapasi BUCBITJICHO HEJIOCTATHHO.

IepcnexkTnBN NOAAJBIIUX  JIOCJiIKEHb.
OO0rpyHTOBaHO HEOOXiAHICTH MPOBEACHHS KOMILJICKCY
EKCIIEPUMEHTAIBHUX JIOCII/KEHb 13 PELeNTypHOTO
MOZICTIIOBaHHSI MPOTETHOBO-CHEPTETUYHUX  OAaTOH-
4yuKiB Juis BifickkoBoCiy:xkO0BLiB 3CY. Ilonmanpmri
BUIIYKYBaHHS JOLUILHO CHPSIMYBaTH Ha ONTUMi3a-
IO CTPYKTYpPHO-MEXaHIYHUX XapaKTepUCTUK PO3-
poOneHnx OIKOBMX KOMIIO3UIHM, OIIHKY iXHBOI
XapUOBMX I[IHHOCTI Ta BU3HAUCHHS MMOKA3HUKIB CTa-
OUIBHOCTI SIKOCTI ¥ 0E3MEeYHOCTI MiJ] Yac TPUBAJIOTO
30epiranus (moHaiiMeHmie 24 Micsli) y IIHPOKOMY
Jliara3oHi TemMreparyp.
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of Technology). World trends and domestic experience in the use of plant and animal protein sources in the
formation of military rations: a literature review

Abstract. The diet of military personnel of the Armed Forces of Ukraine, who are in extreme conditions, needs
to be improved in order to provide the military with macro— and microelements as completely as possible. A
significant role is played by the protein component in Ready-to-Eat products. The purpose of the study: through
information search, to determine the most accessible raw sources of protein of animal and plant origin in the form
of concentrates, to conduct their analytical assessment, which will allow to scientifically substantiate the concept of
creating a special-purpose protein-energy bar based on combined protein systems.

Methods: A set of research methods was applied, including system, comparative, and monitoring analysis,
generalization, and systematization of scientific publications in military nutrition, food chemistry, and specialized
food technology. Regulatory documents (specifically, Resolution of the Cabinet of Ministers of Ukraine No. 426)
and international experience in formulating individual combat rations in NATO armed forces (MRE, IMP, ORP
programs) were analyzed.

Results: Modern requirements for compact specialized Ready-to-Eat products and intermediate moisture foods
for field rations were systematized. The technological advantages and constraints of utilizing dairy isolates (Whey
protein, micellar casein) and plant concentrates were evaluated. It was demonstrated that forming a composite
protein matrix based on animal protein hydrolysate/isolate and plant protein concentrates (specifically, domestic
sunflower and pea concentrates) yields a pronounced synergistic effect. This approach allows optimizing the
amino acid profile (evaluated by DIAAS), increasing biological value, and preventing undesirable rheological and
structural degradation (hardening and fat phase separation) during long-term storage across temperatures from
-20 to +40 °C for at least 24 months. The utilization of domestic plant raw materials creates prerequisites for
significant production cost reduction and import substitution, making this direction essential for the security and
defense sector food supply.

Conclusions: A theoretical background was established for the subsequent experimental phase involving
Jformulation modeling of a special-purpose protein-energy bar, determination of its rheological, structural-
mechanical, microbiological, and organoleptic characteristics, and assessment of lipid and protein complex stability
during accelerated aging and extended storage.

Keywords: military personnel, military nutrition, protein-energy bar, proteins, combined protein systems,
sunflower protein concentrate, pea protein concentrate, intermediate moisture foods, Ready-to-Eat, shelf life,
functional food products, plant-based ingredients.
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Abstract. Research on the use of secondary dairy raw materials and processed products of wild berries is
a promising direction of innovative approaches in the technology of functional beverages. This contributes to
expanding their assortment, increasing their biological value, introducing resource-saving technologies, and
improving environmental sustainability in production.

The article is devoted to studying the quality indicators of cheese whey and juice obtained from black elderberry
berries, as well as their use in the technology of health-promoting beverages in order to expand the product range
and increase the biological value of the final product. Scientific achievements related to the use of whey and black
elderberry processing products in food production technologies were analyzed.

Experimental studies of organoleptic and physicochemical quality indicators of the raw materials (whey and
black elderberry juice) confirmed the presence of a significant amount of nutrients. In particular, whey contains
proteins, while elderberry juice contains biologically active substances, among which phenolic and coloring
compounds are of special importance. It was confirmed that the predominant share of polyphenolic substances
in fruit raw materials is anthocyanins, which possess antioxidant properties and positively affect the organoleptic
characteristics of beverages. Microbiological studies of whey, black elderberry juice, and beverages produced on
their basis were also conducted.

The results of experimental studies confirm the feasibility of using wild plant raw materials in beverage
formulations based on whey. It was determined that the best organoleptic and physicochemical indicators are
achieved when 15% black elderberry juice is added to the beverage formulation. This not only enriches the
composition of the final product and increases its nutritional and biological value, but also provides an attractive

color and improves taste properties.

Keywords: whey, black elderberry, chemical composition, juice, beverages, quality indicators, microbiological

indicators.

Problem Statement in General. The modern
development of the food industry is characterized by
increasing attention to resource conservation, rational
use of raw materials, and the introduction of waste-
free production technologies. This issue is particu-
larly relevant for the dairy industry, where significant
amounts of secondary raw materials, especially whey,
are formed during milk processing.

Despite the high content of biologically active
substances, complete proteins, lactose, minerals, and
vitamins, a significant portion of whey is still used
inefficiently. This leads to the loss of valuable nutri-
ents and creates environmental problems. One of the
promising directions for the rational use of milk whey
is its involvement in the technology of functional
beverages. Due to its high nutritional and biological
value and the ability to combine with various plant
raw materials, whey can serve as a basis for creating
new types of health-promoting beverages.

Wild plant raw materials, particularly black elder-
berry (Sambucus nigra L.), also have significant
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potential for the development of waste-free technolo-
gies. The use of wild berries in food production tech-
nologies contributes not only to expanding the range
of products but also to more rational use of natural
resources and promotion of local plant raw materials.
The combination of whey with processed black
elderberry products in beverage technology repre-
sents a promising direction for the development of
new products with increased biological value. This
approach corresponds to modern trends in food pro-
duction aimed at the comprehensive use of raw mate-
rial resources, waste minimization, and obtaining
products with improved functional properties.
Analysis of major studies and publications. Over
the past decades, Ukraine has seen a trend towards a
reduction in livestock numbers and a decrease in milk
production, although the situation improved somewhat
in 2025 [14]. The problem of insufficient raw materi-
als to meet the population’s needs for dairy products
can be solved by attracting secondary dairy resources,
in particular whey, the volume of which, according to
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statistics, in Ukraine is about 2 million tons. However,
the share of its further processing at dairy enterprises,
despite its high nutritional and biological value and
moderate price, is only 25...33% [26].

The issue of complete and rational processing of
whey exists in all countries with a developed dairy
industry [28]. This is due to the significant volumes
of whey obtained using traditional technology during
the production of protein-fat products. According to
the generalized data of recent years, the main direc-
tions of its processing are the production of dry whey,
milk sugar [30, 31], sour whey as a precipitating agent
for the production of casein [30], fresh and fermented
drinks [2, 16, 33].

Whey contains more than two hundred vital nutri-
tional biologically active substances. Of these, about
25% of the protein substances are represented by whey
proteins (a-lactalbumin, B-lactoglobulin, serum albumin,
immunoglobulin and proteose-peptones), which are rich
in essential amino acids [12, 26]. The main whey pro-
teins are B-lactoglobulin and o-lactalbumin. They are
rich in deficient essential amino acids (lysine, tryptophan,
methionine, threonine) and cysteine, which allows us to
attribute them to the most biologically valuable part of
milk proteins [26]. The biological value of whey proteins
compared to ideal protein is given in Table 1.

The absolute content of the main ash elements
in whey (in mg%): potassium 90-100; magnesium
9-20; calcium 40-110; sodium 3.5; phosphorus
4-10; chlorine 8—11. The trace element composition
of whey (in pg/kg) is represented by: iron — 67.4;
zinc — 3.1; copper — 7.6; cobalt — 6.1, etc. [12].
Vitamins pass from milk into whey, and water-soluble
vitamins are more abundant than fat-soluble vitamins,
which is associated with the degree of fat utilization
[26]. The specific color of whey (yellowish-green
color) is explained by the presence of riboflavin in
it, which is especially noticeable after protein purifi-
cation. Organic acids in whey are represented by lac-
tic, citric, acetic, formic, propionic, butyric and other
acids. The main share of all acids is lactic. Partly in
whey it is found in the form of lactates [32].

Table 1
Biological value of whey proteins
Ideal Amino acid Amino
Amino acids protein, content in 100 g | acid score
g/100 g of whey protein | (AAS), %
Valine 5,0 6,5 130,0
Isoleucine 4.0 5,5 137.,5
Leucine 7,0 8,8 125,7
Lysine 5,5 8,0 145.4
g/{;stggmne - 35 46 131,4
Threonine 4.0 6,1 152,5
Tryptophan 1,0 1,3 130,0
Eh;;rf:iﬁ‘:me 6,0 6,0 100,0
Source [27].

The biological value of whey also lies in the pres-
ence of finely dispersed fat and milk sugar in the whey,
which is very well absorbed by the body (99.7%)
[1, 3, 16]. Along with energy functions, lactose per-
forms the functions of a structural carbohydrate. In
addition, being slowly absorbed, it helps maintain
the vital activity of lactic acid bacteria. Lactic acid
produced from lactose inhibits the development of
putrefactive microflora in the human intestinal tract
[8, 16, 27]. The complex of mineral salts in whey,
from a biological point of view, both in terms of
spectrum and composition of compounds, is the most
optimal. Enzymes, vitamins, phospholipids and other
biologically active substances in whey also play an
important role in the metabolism and breakdown of
protein substances. The energy value of whey is sig-
nificantly lower than that of milk, which is due to the
lower fat and protein content, but the biological value
is approximately the same, which makes it advisable
to use it in dietary nutrition [5, 17, 19].

Thus, the nutritional value and dietary properties
of whey allow it to be used for food purposes, and
the use of such recipe ingredients as the juice of wild
raw materials in the technology of functional bever-
ages based on whey will make it possible not only to
diversify the assortment of beverages and enrich their
biological value, but also to carry out ecologization of
production [5, 13, 26].

Black elderberry fruits contain a number of use-
ful substances: ascorbic and malic acids, rutin, car-
otene, sambucin, sugars (glucose, fructose), tannins,
pectins, anthocyanin dyes, polyphenols. The use of
elderberry fruits is quite wide: in winemaking and
the alcohol industry for the preparation of port wine,
liqueur, champagne; preparation of natural purple and
red dyes used in the food and textile industries [15].

Scientific studies confirm that phytochemical
compounds with high antioxidant capacity include
polyphenolic substances, in particular, flavonoids,
which include flavonols, flavones, flavones, isofla-
vones, anthocyanidins, proanthocyanidins. Black
elderberry contains a whole complex of these sub-
stances [21, 22].

Black elderberry fruits and berries contain antiox-
idants that can neutralize the effects of free radicals.
Dietary supplements, medicinal preparations and
food products containing berries have a tonic effect
and increase performance. Thanks to ascorbic acid
and anthocyanins, black elderberry increases immu-
nity and activates the body’s protective properties
against viral infections [4, 20]. Modern studies show
that elderberry preparations help in the treatment of
hyperlipidemia, reduce the risk of cardiovascular dis-
eases, and solve many other health problems [15, 22].

Studies show thatripe elderberries contain 83—85%
moisture, 6—8% monosaccharides (mainly glu-
cose and fructose in approximately equal amounts),
1.5-2.0% sucrose, 1.3—1.4% organic acids, 1.0-1.2%
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pectic substances, as well as a small amount of amino
acids and carboxylic acids. The composition of min-
erals includes Mn, Ca, K, Ba [22].

Black elderberry is cultivated throughout Ukraine,
primarily in the steppe and forest-steppe zones, so it
is advisable to expand the scope of its use in food
formulations.

The antioxidant activity of black elderberries is
determined by the presence of phenolic substances,
mainly coloring ones. Anthocyanins, represented by
cyanidin glycosides, dominate the composition of
phenolic substances in berries [20-22].

The relevance of the conducted research lies in the
use of wild raw materials as a component of the rec-
ipe composition of beverages prepared on the basis of
whey, which allows solving simultaneously the prob-
lem of using secondary raw materials in food tech-
nology and enriching finished products with a biolog-
ically active complex of plant ingredients.

Formulation of the research objectives. The aim
of the study is to use processed products of black elder-
berry in the technology of beverages based on whey.

Materials and Methods. During the research,
black elderberry berries and their processed products
(juice), as well as whey, were used in the formulation
of functional beverages.

To conduct the experimental studies, standard
analytical methods were used to determine the quality
indicators of black elderberry berries and juice, whey,
and finished beverages according to organoleptic and
physicochemical parameters.

The content of phenolic compounds was deter-
mined using the high-performance liquid chromatog-
raphy (HPLC) method on an Agilent Technologies
chromatograph (model 1100). For the analysis, a
chromatographic column measuring 2.1 x 150 mm
packed with octadecylsilyl sorbent (particle size
3.5 um), “ZORBAX” SB-C18, was used.

Microbiological indicators were determined
according to the following standard methods: the

number of mesophilic aerobic and facultative anae-
robic microorganisms was determined in accord-
ance with DSTU 7357:2013, DSTU IDF 100B:2003,
and DSTU IDF 122C:2003; coliform bacteria
were determined on Kessler medium according to
DSTU 7357:2013; the number of yeasts and molds
was determined according to DSTU ISO 7954:2006;
the detection of Salmonella bacteria was carried out
in accordance with DSTU IDF 93A:2003 [7-10].

To process the results of the experimental studies,
statistical analysis methods were applied using stand-
ard software packages of Microsoft Office.

Presentation of the main research material with a
full justification of the obtained scientific results. Whey
is a promising component for the development of func-
tional beverages with health-promoting properties due
to its high nutritional and biological value. It is rich
in whey proteins, which have a complete amino acid
composition, are easily digestible, and support impor-
tant metabolic processes in the human body, includ-
ing muscle tissue synthesis and the functioning of the
immune system. In addition, whey contains water-
soluble vitamins, mineral elements, and trace ele-
ments, particularly calcium, magnesium, phosphorus,
and B-group vitamins, which contribute to the nor-
malization of nervous system activity, maintenance of
mineral metabolism, and homeostasis [1, 16].

At the first stage of the research, the quality indica-
tors of the raw materials were determined: whey and
elderberry berries. The characteristics of the organolep-
tic indicators are presented in Table 2, while the physic-
ochemical indicators are shown in Tables 3 and 4.

For the study, cheese whey was used, which had
the following indicators: mass fraction of dry sub-
stances — 5.6+0.15%, including lactose — 3.5+0.3%;
mass fraction of fat—0.2+0.03%; density — 1020 kg/m?>;
acidity — 53 °T; active acidity (pH) — 4.5 pH units
(Table 3).

Scientists have proven that the high biological
value of whey is determined by proteins, vitamins,

Table 2
Organoleptic indicators of source raw materials
Raw material name Appearance Colour Taste Odor
mogen transparent, liquid with hite with . characteristic of this
Whey Sghtsedment ey e | St sourtaste | FERE
Black elderberry l()ie_rr:‘ersn(l)lf oval shape, quite small, purple-black sweet, specific light, specific
Table 3
Chemical composition of whey (n=3, p<0,05)
Indicator name Unit of measurement Indicator
Mass fraction of dry substances, including: % 5,60
— mass fraction of protein % 0,82
—mass fraction of fat % 0,20
titrated acidity °T 53,00
active acidity unit pH 4,50
density kg/m? 1020,00
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hormones, organic acids, and trace elements. Lactose
dominates among the carbohydrate composition of
whey. The acids contained in whey are represented
by lactic, propionic, formic, acetic, citric, and other
acids. Almost all organic acids found in whey are
products of the vital activity of microorganisms that
develop in whey, with the exception of citric acid
[27-30]. However, according to organoleptic indica-
tors, whey has an inexpressive color and a sour taste,
and given its high biological value, it is advisable to
combine it with a component that will give the drink a
more pronounced color, increase its biological value,
and taste properties.

Black elderberry juice was chosen as such a com-
ponent. To obtain the juice, the berries were subjected
to preliminary processing: washed, sorted, crushed
and the juice was extracted by pressing. The quality
indicators given in Table 4 were determined in the
finished juice.

According to the organoleptic assessment, black
elderberry juice had a dark purple color, a sweet, specific
taste and a light aroma corresponding to elderberries.

Elderberry juice contains about 7.8% sugar, citric
acid dominates among organic acids, but there are
also malic and succinic acids.

The main indicator that characterizes the antioxidant
activity of elderberry is the presence in their composi-
tion of L-ascorbic acid, phenolic substances, among
which coloring substances predominate (Table 5).

The resulting juice contained L-ascorbic acid
(30.50 mg/100 g) and a significant content of phe-
nolic substances (580 mg/100 g), which affect the
biological activity index. The presence of antioxi-
dants such as L-ascorbic acid and flavonoids, and
their interaction with each other, determine the value
of the biological activity index.

The fractional composition of phenolic com-
pounds in black elderberry berries and juice was stud-
ied (Table 6).

The phenolic composition of black elderberry
revealed the presence of representatives from the
groups of flavones and their derivatives and antho-
cyanins. Anthocyanins account for 92.0% (berries) ...
97.0% (juice) of the total flavonoid content.

Among anthocyanins, the dominant representa-
tive is cyanidin-3-O-sambubioside, which accounts
for 44% of the total anthocyanin content. The fol-
lowing were found in the anthocyanin group: cyan-
idin-3-O-sambubioside-5-O-glycoside (20.0% of the
total content), cyanidin-3,5-di-O-glycoside (3.0%),
cyanidin-3-O-glycoside (33.0%). Chromatograms of
anthocyanins in black elderberry berries and juices
are shown in Fig. 1.

Studies have shown that about 50.0% of anthocy-
anins pass from the berry to the juice, and the same
proportion goes into production waste.

According to the results of the analysis of the
physicochemical parameters of the starting raw mate-
rials, it can be stated that the selected raw materials
are suitable for compositional combination and can
be used to produce functional beverages.

To develop the recipe composition of whey-based
beverages, different ratios of whey and black elder-
berry juice were experimentally studied. According
to organoleptic, physicochemical and microbiologi-
cal parameters, the best ratio of components was
85:15 (whey: black elderberry juice).

For the study, a whey-based beverage was prepared
in the following way: the whey was filtered, heated to
a temperature of 93+2 °C, kept for 30 minutes and
cooled to a temperature of 35 °C for 5-6 hours for
clarification, filtered again and mixed with juice and
sugar, cooled to a temperature of 4+2 °C.

Table 4
Physical and chemical parameters of black elderberry juice
Mass fraction, % .
soluble dry substances titrated acids pectic substances PH, units pH
13,20 0,65 0,60 4,50
Table 5
The content of biologically active substances in black elderberry juice
Content, mg/100 g Biological activity,
L-ascorbic acid coloring substances* phenolic substances conditional units act.
30,50 370,00 580,00 4000,00
*— calculated as cinidyn
Table 6
Content of phenolic compounds in blackcurrant berries and juice, mg/100 g
Name of samples ag:i‘yt;l;:?i?:icvzig:s and thlzli?'v(;)t:lr?ffatives Anthocyanins Flavan-3-ols Total
Berries - 65,97 742,26 - 808,23
Juice — 8,90 360,25 — 369,15
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Table 7 Table 8
Organoleptic indicators of the beverage Physical and chemical indicators of the drink
Name of Indicator Indicator value . Beverage with black
Name of Indicator .

Appearance and Homogeneous liquid elderberry juice
consistency g q Titrated acidity, °T 81,00

Clean, without foreign flavors and Density, g/cm? 1,027
Taste and odor odors, slightly sour taste due to the Mass fraction of fat,% 0,25

acidity of the whey an_d_]ulce Dry substances content,% 7,40

Purple, dug to the afidltlon of black Protein content,% 076
Colour elderberry juice, uniform throughout the 5

mass Lactose content,% 4,85

Temperature of the cooled product, °C 4+2

The organoleptic and physicochemical indicators
characterizing the whey and elderberry juice beverage
are given in Tables 7, 8, and a comparative photofixa-
tion of whey samples and a whey-based beverage with
the addition of elderberry juice is shown in Fig. 2.

The elderberry juice beverage is characterized
by moderate titrated acidity (81 °T), which indi-
cates a balanced acid-base reaction, and a den-
sity of 1.027 g/cm?, which corresponds to typical

indicators of whey-based beverages. The low fat
content (0.25%) makes the product dietary, and the
protein content (0.76%) and lactose (4.85%) pro-
vide the body with easily digestible proteins and
carbohydrates, contributing to the normalization of
digestion and maintenance of intestinal microflora.
The total mass fraction of dry substances (7.4%)
determines the consistency and taste characteris-
tics of the drink.

3
¢

4
H

a) berries

0) juice

Fig. 1. Chromatograms of anthocyanins in berries (a) and juices (b) of black elderberry

a) whey

0) elderberry beverage

Fig. 2. Comparative photofixation of whey samples (a) and whey-based beverage
with the addition of black elderberry juice (b)
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Table 9
Microbiological indicators of starting raw materials (whey and juice)
Indicator value
Name of Indicator standard according whe standard according elderberry iuice
to DSTU 7515:2014 y to DSTU 8074:2015 ¥l
Total mesophilic aerobic and facultative
anaerobic microorganisms (MAFAnM), 2x10° 1,8x10° 1-10° 3,7x10?
CFU/g, not more than
Escherichia coli (coliforms) per 1 g not allowed - not allowed -
Pathogenic microorganisms, including not allowed ) 1ot allowed )
Salmonella spp.,in25 g
Molds, CFU in 1 g, not more than not normalized - 10 -
Yeasts, CFU in 1 g, not more than not normalized - 10 -
Table 10
Microbiological indicators of the resulting beverage
Indicator value
Name of Indicator standard according to DSTU 8549:2015
beverage
(beverages )
Total mesophilic aerobic and facultative anaerobic 1x10° 3,4x10°

microorganisms (MAFAnM), CFU/g, not more than

Escherichia coli (coliforms) per 1 g

not allowed -

Pathogenic microorganisms, including Salmonella spp., in 25 g

not allowed -

Molds, CFU in 1 g, not more than

50 -

Yeasts, CFU in 1 g, not more than

50 -

According to microbiological indicators, the start-
ing raw materials and the beverage based on them cor-
respond to the indicators specified in Tables 9 and 10
and do not exceed the regulatory values stipulated by
the standard.

Whey belongs to perishable food products that
require special temperature conditions to maintain
quality and safety, without which it undergoes irre-
versible changes that lead to spoilage. Elderberry juice
belongs to the group of weakly acidic products and this
also requires strict requirements during its storage.

According to the results of the conducted studies,
it was found out that in beverages recommended for
sale in catering establishments, the total microbial
contamination was 3.4x10°* CFU/g, which is lower
than the established regulatory indicators. In the stud-
ied samples, no bacteria of the Escherichia coli group
were detected, as well as pathogenic microorganisms,

in particular representatives of the genera Salmonella
and Staphylococcus.

In addition, microbiological indicators were ana-
lyzed after storage of the products for 72 hours. The
obtained results of the studies of samples stored for
three days at a temperature of +2...+4 °C indicate
that the level of total microbial contamination also
remained within the permissible values.

Conclusions. The results of the conducted exper-
imental studies confirm the feasibility of using black
elderberry juice in the formulation in the technology
of whey-based beverages. The compositional combi-
nation in the formulation of whey beverage and black
elderberry juice has a positive effect on the organo-
leptic, physicochemical parameters of the beverage,
increases its biological value and allows for maxi-
mum use of the resource potential of secondary dairy
raw materials.
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I Xomuu, 0oxmop mexniunux nayx, npoghecop; A. bopooaii, kanouoam eemepunaphux Hayk, ooyenm, 1. Tropikosa,
00KmMOp mexHiuHuX Hayk, npogecop, B. Iwjenko, kanoudam inonoeiunux vayx (Ilonmascokuil yHisepcumem eKoHOMIKU
i mopeieni, Yxpaina), JI. Enanioze, ooxmop xapuosux mexnonoziti, doyenm Teragcokuii Oepicagrull yHieepcumem
imeni Hroea I ocebawsini, I pysisa). Bukopucmanus oy3unu wophoi i Moa104HOi CUPOBAMKU 8 MEXHON02iT HANoie

Anomauia. J[{ocniodcents 8UKOPUCMAHHS 8MOPUHHOL MOTIOYHOT CUPOBUHU A NPOOYKNIi6 nepepoOKu OUKOPOCIUX
5210 € NePCneKMUBHUM HANPAMKOM THHOBAYIUHUX NI0X00168 8 MEeXHON02li Hanoié GYHKYIOHATbHO20 NPUSHAYUEHHS,
poswupolouy  ix acopmumenm, niOSUWYIOUU X OIlON02IUHY YIHHICMb, 3ANPOBAOICYIOUU pecypco3bepieaiodi
MexXHON02Ii ma eKono2i3ayi 8UPOOHUYMEA.

Cmamms npucésuena 0ocniodcentio NOKA3HUKIE SAKOCMI CUPHOI CUPOBAMKYU MONOYHOI ma COKy 3 A2i0 Oy3uHu
YOPHOT T GUKOPUCIAHHIO IX 8 MEXHON02I 0300POGUUX HANOIE 3 MEMOIO PO3UIUPEHHS ACOPMUMENHMY MA NIOGULYeHHS
Oionoeiunoi yinnocmi 20mogo2o npodykniy. llpoananizoeano 3000ymKu HayKo8Yie w000 BUKOPUCIAHH MOLOYHOL
cuposamxu i npoOyKmie nepepooxu Oy3uHu YOpHOI 8 MEeXHOIO2IIX Xap4Oo8UX 6UPOOHUYLME.

TIpogedeni excnepumeHmanbHi 00CTIONCEHHS OPAHOTENMUYHUX MA (PI3UKO-XIMIYHUX NOKAZHUKIG AKOCTT GUXIOHOT
CUPOBUHU (MONOUHOI CUPOBAMKYU | COKY 3 OYV3UHU YOPHOL) NiOMEepoO’CyroOmyb, Wo 8 iX CKAa0i MICIUMbCA 3HAYHA
KIbKICMb NOJICUBHUX PEUOBUH, 30KPEMA 8 CKIAOL MOIOYHOI CUPOBAMKU — OINIKIB, Y COKY 3 OY3UHU YOPHOI — 0i0102TYHO
AKMUBHUX PEUOBUH, Cepel SIKUX 0COONUBEe 3HAUCHHS 3alMaromy (enonvri ma bapeni pewosuru. Iliomeepoicero, uo
nepesatcaiotoio YacmKoio 8 ckiadi NONihenonbHux peuogun QpyKmosoi cuposunu € anmoyianu, aKi 60100il0Mms
AHMUOKCUOAHMHUMY BIACTIUBOCMAMU | NO3UMUGHO GNIUBAIONb HA OP2AHOTENMUYHI NOKA3HUKY Hanois. [Iposedeno
MIKPOOIONOTUHI OOCTIONCEHHS MOJIOYHOL CUPOBAMKL T COKY 3 OV3UHU YOPHOT MA HANOI8 HA IX OCHOSI.

Ompumani pe3ynvmamu eKCnepuUMeHmaibHux O00CHIOH#CeHb NIOMBEEPOHCYIOmb OOYILIbHICIb SUKOPUCTNAHHSA
OUKOPOCIOL CUPOBUHU 8 PeYenmypHOMY CKIA0l HANoi8 Ha OCHOBI MONIOYHOI cuposamku. Busnaueno, wo natikpawi
OopeanonenmudHi ma QizuKo-XiMiuHi NOKA3HUKU 00CAAI0MbCS NPU BHECEeHHT 8 peyenmypy Hanoio 15 % coky 3 oy3unu
YOPHOI, WO He MiIbKU 30a2auye CKIA0 20Mo8020 NPOOYKMY, U020 Xapio8y ma OioN0cuHY YiHHICb, A U HAda€e
npUBadIUBO20 KOILOPY MA NONINULYE CMAKOBL GNACMUBOCHIL.

Kniouosi cnosa: monouna cuposamxa, Oy3uma yopHa, XiMiuHuil CK1AO, CiK, HANOI, NOKA3HUKU AKOCMI,
MIKPOOIONOCTYHT NOKAZHUKUL.

KOH(]miKT inTtepeciB: Tropikora [HHa CraniciiaBiBaa Ta Xomuu ['anuna [lanaciBHa € uieHaMU peIakIinHOi
KoJerii )xypHaiy. J{s 3a0e3neueHHs He3aJIeKHOCTI pelakLiiHOTO MTpolecy PYKOIIHC PO3IIISIaBCS PEIAKTOPOM,
SIKMH HE MaB KOH(QIIKTY i 1HTepe01B 3 aBTOpaMu. ABTOpPH HE 6paJm ydacTi y BizOOpi peleH3eHTiB, mpoueci
peleH3yBaHHs Ta IPUIHATTI pillleHHs o0 MmyOsikalii crtarti. Pykonuc npo#ioB cTaHgapTHy Mpouexypy
MOABIMHOTO CIIINOTO peleH3yBaHHs.

Jlata mepmioro HaJXOAXKEHHS cTarTi 10 BuaaHHs: 15.08.2026
Jlata mpuiHATTS cTATTi 10 APYKY Micis pereHsysanHs: 22.09.2026
MHara my6mikanii (onpmttonHenHs) crarti: 13.11.2026
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MNOKA3HUKIB JYBOBOJOKHUCTOI CUPOBUHU
3A MIKPO3OBPAXKEHHSAMMU 3PI3IB
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(XepcoHcbkHli HalliIOHATBHUH TEXHIYHUN YHIBEPCHUTET)

Anomauisn. JIyO6o6oN0KHUCTIA CUPOBUHA 3ACMOCOBYEMbCI 6 MEKCMUNbHIL, Xap4oesill, OyOieenbHill ma asmomo-
OLIbHIL 2any3sx, Wo NiosUWYE BUMOSU 00 00'EKMUEHO20 KOHMPOMIO iT akocmi. YunHi Memoou OYiHKU IPYHMYIOMbCs
Ha OKpemux QizuyHux npoyedypax OJis KOJHCHO20 NOKA3HUKA | He 0aiomb €OUHOT NPOCMOPOBOi KAPMUHU PO3NOOLLY
BONIOKOHHUX NYUKI8 Y nepepizi. Memoio cmammi € yOOCKOHANeHHs MemOooy OYIHKU AKOCI T1yO0BONOKHUCMOL CUPOGUHU
WISIXOM PO3DPOOKU MemOoOy ceeMenmayii ek3emMnisapie Mikpo300pasjicenb NOnepeuHo2o nepepisy, uwjo 3abesneuye 06 'ck-
musHe 00UUCTeHHs MOPPOMEMPUUHUX NOKAZHUKIG BOTOKHA 07151 BUSHAYEHHS 1020 OYHKYIOHATLHOL NPUOAmMHOCII.

Cahopmosano enacruil HabOip danux i3 83 mikpockoniunux 3pizie 3 excnepmuo posmiverumu 1984 exsemnasapamu
B0IOKOHHUX NYuKig. Po3pobneno manasueno mooenv ceemenmayii exzemnasnpie na ocnogi apximexmypu YOLO1l1s-seg
3 00OHOKJIACOB0I0 KOHGpIcypayicio oemekmopa ma 6xioHoio po30iibHol 30amuicmio 768 nikcenie. 3acmocosano
O0OMeHHO-OPIEHMOBANT ayeMeHmayii 300padiceHb i MoppoMempudHull NOCMAPOYecure 0 00UUCIeHHs naowi ma
2e0MEMPUYHO20 YeHMPY KOJICHO20 8UAGNeH020 nyuka. Ha ocnogi eceomempuynux xapaxmepucmux, Ompumanux ce-
2MEHMAayielo, 3anponoHOBAHO MpU MOPGOMEMPUYHT NOKAZHUKU. YMOBHUL OlaMemp 60JI0KHA, CIMPYKMYPHY YACMKY
BOJIOKHA MA CMYNIHb PO3GOIOKHEHHSL.

Bemanoenerno, wo pospobnena modens 3abesneuye Ha sanioayitinit éubipyi nokazuux mask mAP@0,5 na pieni
0,900 3a 36arancosanux mounocmi (0,842) i nosnomu (0,833). Yac ananizy 00no2o Mikpo300paxceHus CmaHo8ums
npubau3HO 33 MC, WO He 3anexncums 8i0 KiIbKOCmi NyuKie Ha 3pizi. Busnaueno, wjo 3anponoHo8aHuti memoo 00-
qucaoe diamemp 80I0KHA, CIMPYKIMYPHY YACMKY 80NOKHA MA CIMYNIHb PO36OJIOKHEHHSL 3 00H020 MIKPO300padiceHs,
MoOi AK YUHHI CIMAHOAPMU30BAHT MEMOOU BUMALATONb OKPEMUX QIZUUHUX NPOYEdYp 018 KOHCHO20 NOKASHUKA.

Toxazano, wo agmomamu308ana cecmMenmayis eKx3emMniapie ycyeac nompedy @ pyuHomy niopaxyHky 6010KOHHUX
nyuxie i 3abezneuye moyHicmo ma 6I0OMEOPIOGAHICIb GUMIPDIOBAHHS, HEOOCANCHY O/ PYHHO20 AHANIZY Yepe3 OK)-
aap-mikpomemp. Ompumari pe3yrbmamu 00360710Mb 3p0OUMU BUCHOBOK NPO OOYINbHICMb 3ACMOCYS8AHHS PO3PO-
01eH020 Memody 01 00'EKMUBHO20 BUSHAYUEHHSA (DYHKYIOHATLHOI NPUOAmMHOCmi IyOOBOIOKHUCOL CUPOBUHU 00 8li-
KOpUCMAHHL Y Xap4o8ill Ma MeKCMUIbHill nPOMUCTOB0CTI, 30KpeMa 0151 BUPOOHUYMBA PIbmpPYEaTbHUX MaAmepianie.

Knrwouoei cnosa: nyb6osonoknucma cupo8uHa, Komn'tomepHuil 3ip, ce2MeHmayis ex3emMniapie, mopgomempuyni
noxasuuxu, YOLO, MiKpoCcKonisi nonepeuHo2o nepepisy, KOHmpoib sSIKOCHI.

IMocranoBka mpodsemu. JIyOOBOJIOKHHCTA apMyBaJIbHUN HANOBHIOBAY y KOMIIO3WTHHX MaTe-

CHpOBHHA (BOJOKHA JIbOHY, KOHOIIENb Ta I1HIIUX
Ty0'sTHUX KYJIBTYp) € 0araroraixy3eBHM PECypCOM.
TpamumiitHO BOHA 3aCTOCOBYETHCS B TEKCTHIIb-
HIf TPOMHUCIIOBOCTI 11 BHUPOOHUIITBA TEXHIUHUX
1 moOyToBux TkaHuH [13]. Ane 3acToCyBaHHS IIHOTO
BUIY CHPOBHHU CTa€ JAeAaii akTuBHimIe. Hampukian
Y XapuoBiil IPOMHCIIOBOCTI, A€ (GiTETpyBaIbHI MaTe-
piayim Ha OCHOBI HaTypaJbHHUX BOJIOKOH BUKOPHUCTO-
BYIOTh JUISI OUWINEHHS TeXHoJoriunoi Bomm [12],
a TakoX B OymiBeNbHIM Ta aBTOMOOLTBHIM ramy3i Sk

piamax [10, 11]. Taka 6araToramy3eBiCTb ITiIBUIIYE
BHUMOTH TI0 OO'€KTHBHOTO KOHTPOJIIO SKOCTI ITi€l
CUPOBUHH.

Y Mexax IbOrO JOCHIPKEHHS 00'€eKTOM aHa-
73y € JTyOOBOJOKHHCTa CHPOBHHA Ha CTamil TeX-
HIYHOTO BOJIOKHA TICIS TICPBUHHOI OOpPOOKH.
Cranis TpecTu (BWICKAHOI COJIOMH JO BUIIICHHS
BOJIOKHA) PEIIAMEHTYEThCSI OKPEMO CTaH/IapTaMH
JCTY 4149:2003 [1] Ta ASTM D7076-10 [6] 1 mepe-
OyBae 103a MeKaMH IbOTO JIOCIiHKCHHS.
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Ha craaii TeXHIYHOrO BOJIOKHA SAKICTH I TEK-
CTHJIBHOTO 3acTOCyBaHHS periamentyiots ASTM
D7025-09 (tonuna) [5] i ASTM D6961-09 (xouip)
[4]. B VYkpaini BiANOBigHI METOAM MICTIThCS B
JACTY 4015-2001 [13], mpuuoMy AJist KOJIbOPY CTaH-
JapT nepeadadae OpraHOJICNTHUYHUNA METOA Ha Bijl-
MiHYy Bil iHCTpyMeHTaiIbpHOTO Tiaxony ASTM.

st 3acTocyBaHHS B 1HIIUX Tamy3sx (HaIpUKIaz
B SIKOCTI HarmoBHIOBa4a JUIst (GLIBTPIB B XapyoOBili mMpo-
MUCJIOBOCTI) BH3HAYaJIbHUMH ITOKA3HUKAMHU SIKOCTI
€ TIOKa3HHKH CIIOPiJHEHI CTPYKTYpPHUM TOKa3HU-
KaM III0 BHKOPHCTOBYIOTHCSI B TEKCTHJIBHIM raiysi.
Hanpuknan piamerp, TOHHHA BOJIOKHA (HOPMYIOTbH
PO3Mip MKBOJIOKOHHUX TTOP (iIbTPYBAIBLHOTO 1IApY,
IO MiTBEPPKEHO JTOCIIHKCHHSIMU HETKAaHUX (ijlb-
TpyBaJbHHX MaTepianiB [17], a yacTka 3aifHATOrO
BOJIOKHOM TIPOCTOPY B Tepepi3i MoB's3aHa 3 TOPUCTI-
CTIO Marepiaiy. 3B'SI30K IUIOLII MOMEPEYHOTO Iepe-
Pi3y BOJIOKHHUCTOTO MaTepiaity 3 MOPUCTICTIO MiATBEp-
JOUKEHO Ha PIiBHI OKPEMOT'0 BOJIOKHA JIOCIIJIKCHHSIM
MIKPOCTPYKTYpH KOHOIUISTHOTO BOJIOKHA METOIO0M
PEHTreHiBChbKo1 MikpoToMorpadii [16].

YuHHI METOOM OLIHKM HaBEAECHHX ITOKA3HHUKIB
€ OKPEeMHUMH MPOIEAYPaMH 1 HE NAIOTh €IUHOI MpPO-
CTOPOBOT KapTHHU PO3MOAUTY BOJOKOHHHX ITy4KiB.
OO0'ekTHBHA, BIITBOPIOBAHA OIlIHKA IUX TIOKA3HUKIB
Oe3mocepeHbO 32 MIKPO300paKEHHSIM MOIIEPEYHOTO
nepepizy 3aco0aMu MITYYHOTO IHTEJICKTY YCYBA€E IO
MIPOTAJIHY.

AHaji3 ocTaHHiIX JOC/TigxKeHb i myOJikamiii.
[MuTaHHIO OIIHKHU SIKOCTI ¥ KOHTPOJTIO JYO'sTHOT CHPO-
BUHU TIPUCBSYCHO PSAJI IOCIIKEHb. Y poboTi [2] po3-
poOiieHo cuctemy kiacugikailii cTe0el JIbOHY OJTiii-
HOTO JIJIsl IPOMHKCJIOBOT'O 3aCTOCYBaHHs. Y po0oTi [3]
3alPOMOHOBAHO TEPCIEKTUBHI METOAM U CUCTEMH
KOHTPOJTIO SIKOCT1 IHHOBAIIHOT 7Ty0'ssHOT CHPOBHHHU.

Cranmaptu ASTM D7879-13 [7] pernamentye
aHaii3 300pakeHb SK METOJ BUMIPIOBaHHS, MPOTE
O0OMEKEHUH OJMHUYHUMH, BiJIOKPEMJICHUMH BOJIOK-
HaMH 1 He po3B'sI3y€ 3a7jaqy CerMeHTallii IiIbHO PO3-
TAIIOBAHUX MYYKiB.

JKonen 3 HaBeIeHUX METOJIIB HE J]a€ IPOCTOPOBOT
KapTUHH PO3IOALTY BOJOKOHHHX ITYy4YKIB y Mepepisi,
TOMY IO KOXKEH OI[IHIOE OJMH TOKa3HUK OKPEMOIO
(hi3UYHOIO0 UM IHCTPYMEHTAJIBHOIO MPOIETYPOIO.

HeoOxiHICTh BIPOBAPKEHHS CUCTEM KOMIT'FOTEP-
HOTO 30py IUISl aHANi3y CTPYKTYPH JUISTHOT CHPOBUHH

Ta aBTOMATW30BAHOTO BU3HAYCHHS TOHWMHHM W 3aKO-
CTpUYEHOCTI Oyiia BU3HAUeHa B MOMEPEHIX podoTax
astopiB [14, 15].

Y CcyMiKHHX Tanmy3sx MOpQPOMETpUYHHMN aHa-
73 TOTMEPeYHOoro Tepepizy BOJIOKHHCTHUX Marepia-
JiB 3aco0amu 1U(PPOBOi 00pOOKK 300pakeHb Mae
ycrajgeny meropoinoriuny 6azy. Lorbach ta in. [8]
3anpOINOHyBaJIM OOUUCIICHHSI TOHWHH BOJIOKHA Yepe3
JOOYTOK TUIOIII MOTIEPEYHOr0 TMepepi3y Ha T'YCTHHY
Mmarepiainy. Goudenhooft ta iu. [9] nmokazaiu, o pict
POCIMHH Ta PO3BUTOK KJIITHHHOI CTIHKA BU3HAYAIOTh
BJIACTHBOCTI BOJIOKHA, 30KpeMa HOTo MPHIATHICTD 5K
apMyBaJbHOTO HAIIOBHIOBaYa KOMIIO3UTHHUX Marepia-
aiB. Chavoshi ta in. [10, 11] 3acTocyBaiu cermeHTa-
[0 Ha OCHOBI NIMOOKOT0O HABYaHHS JUI BU3HAYEHHS
yacTKu BosiokHa (fiber volume content) y komrio-
3UTHHX Marepiaiiax, MiJTBEpIUBIINA METOMOJIOTTUHY
CIIPOMOYKHICTB TUIOIIIMHHOTO MiXOAY VIS KUIbKICHOT
OIIIHKY BOJIOKOHHOI CTpYKTypH. Beaugrand ta in. [16]
PEHTICHIBCHKOIO MIiKpOTOMOTPadier0 KOHOILISTHOTO
BOJIOKHA IATBEPAMIN 3B'I30K TUIOINI TOMEPEIHOTO
nepepizy 3 MOPHUCTICTIO HA PiBHI OKPEMOTr0 BOJIOKHA.

VY BnacHux momepenHix Te3ax [12] obrpyrTo-
BaHO 3aCTOCYBaHHS CerMeHTallii MmeTogoM watershed,
SKHU PO3MISIAE SICKPABIiCTh 300paXKEHHSI SIK PENIbED
1 IPOBOJUTH MEXI MK CyCITHIMHU Iy4YKaMH TaM, Jie
nepermnaz siCKpaBoCTi Mk HUMA HaiOinpmmid. Lle mae
3MOTY PO3AUIATH CYCIAHI 3MHIUI MyYKH IS BUSB-
JIEHHSI KOMILIEKCIB BOJIOKOH. B po6oTi [12] BBeneHO
POOOYHI TEPMIH «CTYTIHb PO3BOJIOKHEHHS» IS T€0-
METPUYHOTO NIOKa3HUKA, CIIOPITHEHOTO 3 O(iiHHIM
tepminom JICTY 4149:2003 «BimOKpeMITIOBaHICTHY
[1], ane oOumcnroBaHOro 3a JaHUMH MOIEPEYHOIO
nepepizy, a He MO3/IOBKHIX BiJIPi3KiB.

AHagi3 ocTra”HHiX AocHiTKeHb i myOJikamiii
CBIIYUTB PO BiJICYTHICTh METOY, SIKMH OW HA OCHOBI
MIKpO300paXeHHS IIOTIEPEYHOTro Tepepizy JaBaB
KOMIUIEKCHY KIJIBKICHY XapaKTEepPHCTHUKY BOJOKOH-
HUX TMYYKiB (AiaMeTp BOJIOKHA, CTPYKTYpHY YacTKy
BOJIOKHA, CTYIIIHb PO3BOJIOKHEHHSI ) TSI 00'€KTUBHOTO
BH3HA4YEHHS (DYHKIIOHAIBHOI MPUAATHOCTI JIyOOBO-
JIOKHUCTOI CHPOBUHH.

®opMmyBaHHA uijeil crarTi (IMOcTaHOBKa
3aBaaHHs1). METOI0 CTaTTi € YIOCKOHAJIICHHS METOIY
OIIIHKH SKOCT1 JTyOOBOJIOKHUCTOT CHPOBHHU IIIJISIXOM
PO3pOOKH METOMY CerMeHTallii eK3eMIUISIPIB MiKpo-
300paKeHb TOMEPEUHOTO TEepepisy, Mo 3ade3mnedye

Tabmung 1

3icTaBJ/ieHHs] CTaHIAPTIB OLIHKM SKOCTi TEXHIYHOI0 BOJIOKHA

ASTM cranaaprt YkpaiHcbKuii BiANOBIAHUK

Crajisi CHpOBUHM Croci0 ominku

¢dopmansro JICTY ISO MIOBITPOIPOHUKHICTE;
ASTM D7025-09 [5] 2370:2009; Ha mpakTHLli — TinaHe (OYMIEHE) BOJIOKHO | OPraHOJNENTHKA i MIKPOCKOIIis
I'OCT 17514-93 3a [OCT
: METOJI MiCTHTBCS B . CIELAB (ASTM) npotu
ASTM D6961/D6961M-09 [4] JICTY 4015-2001 [13] TilaHe BOJIOKHO opranonenmuxe (ZICTY)

ASTM D7879-13(2018) [7] IPSIMOTO BiJIIIOBITHHKA HEMA€E

aHai3 300pakeHb OJJMHUYHOTO

OKpEME BOJIOKHO
BOJIOKHaA

Lorcepeno: pospobneno asmopamu na ocnosi [14, 15].
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00'eKTHBHE OOUUCICHHS MOP()OMETPUIHNX TTOKA3HH-
KiB BOJIOKHA, & TaKOK BH3HA4YeHHsS (DYHKLIOHATBHOL
MPUIATHOCTI CUPOBUHHM JJIsl 3aCTOCYBAaHHS y Xap4o-
Biif Ta TEKCTUJIBHIN raTy3sX.

3aBaaHHs HAYKOBOI Mpalli: pO3pOOUTH Ta HABYUTH
MOJIeTIb CerMEHTallli eK3eMILISIPiB BOJOKOHHHX ITyY-
KiB Ha MiKpO300paKeHHIX IOIEPEYHOTO Tepepidy;
3alpONOHYBaTl KiIbKICHI MOpP(POMETPHYHI MOKa3-
HUKA Ha OCHOBI pe3y/lbTaTiB CErMEHTallii; 3jiiic-
HUTH €KCIEPHUMEHTAJIbHY BaliJaliio po3po0iieHOro
METOJly Ta OTPUMaHUX TTOKa3HUKIB.

Bukiaax ocHoBHOT0 Marepiamy. O0'ekTOM J10CITi-
JUKEHHS € Mpolec BU3HAYCHHS MOP(HOMETPUUHUX
[MOKa3HUKIB JIyOOBOJIOKHUCTOI CHPOBUHU 33 MIKPO-
300paKeHHSMH  TOINEPEYHUX 3pi3iB  TEXHIYHOTO
BOJIOKHA. [IpeqMeToM OCIiIKeHHS € METOJ] CerMEH-
Talii eK3eMIUISIPIB BOJIOKOHHUX Iy4YKiB Ta MO0Yy-
JIOBaHI Ha HOTrO OCHOBI KUIBKICHI MOp(OMeTpHYHI
noka3Huku. CdopMoBaHO BiacHUN HaOIp JaHHUX
JUIST HaBYaHHS MOJIENI cerMeHTarii: 83 MiKpocko-
MiYHI 3pi3u 3 eKCIepTHO po3miueHnMHU 1984 ekzemrn-
JISIpaM¥ BOJIOKOHHUX TTY4KiB (TIOJIITOHANIbHI KOHTYPH,
IUIOINA, TEOMETPHYHHI IICHTP KOXKHOTO My4Ka). Jlani
MOANICHO Ha HaBuanbHy (79 3pi3iB) Ta BamigamiiHy
(4 3pi3u) BUOIpKH 3 BiKCOBAaHUM 3€PHOM TeHEpaTopa
JUISL BIJITBOPIOBAHOCTI. Baminmarifini 3pisu Mojelb
i 4ac HaBYAHHS HE BUKOPUCTOBYBasa. MeTox yHi-
BepcaJbHUN It OyAb-SKOi TyOOBOJIOKHUCTOI CHPO-
BUHH: apXiTEKTypa W KOHBeep OOpOOKHM He 3aie-
KaTh BiJl KOHKPETHOI KyJIBTYypH, a 3aCTOCOBHICTh JI0
1HIIOT CHPOBWHM BU3HAYAETHCS BHKIIOUYHO CKIIAJIOM
HABYAJILHOTO JIATACETy, y I[bOMY JIOCIKCHHI cop-
MOBAHOT0 Ha JIUITHOMY BOJIOKHI. TakuM 4MHOM, chop-
MOBaHUI1 1aTaceT 3abe3euye JOCTaTHIO OCHOBY JIJIsI
HaBYaHHS MOJIEJi CerMEHTAIlil Ha IIIJILHO PO3Talllo-
BaHUX ITy4Kax.

B ocHOBy MeTomy TOKIQJCHO apXiTEeKTypy
YOLOI1s-segi3 10,07 M iapameTpiB. ApXiTEKTypy
aJIalTOBAHO IMiJ crielu(iKy MIIIBHO PO3TAIlIOBAHUX
IpiOHKUX 00'€KTiB MIKpOCKOIii. 3aCTOCOBAaHO OJHO-
KISICOBY KOHQITYpaIlilo IETEKTOpa 3 €IMHUM KIIAaCOM
«Iy4oKk». BXigHa po3ninbHa 374aTHICTh 300paskeHHS

CTAHOBHUTH 768 MIKCENiB, IO BHILNE 32 CTaHIAPTHI
Jutst apxiTekTypu 640 mikceniB. Bukopucrano qomeH-
HO-OpPIEHTOBaHI ayrMeHTallii: MMOBOPOTH, MAacCIITa-
OyBaHHS, MO3aiKy Ta BEPTHKAIbHE BiJI3epKAICHHS.
BeprukanbHe Bijgi3epKalieHHS 3aCTOCOBAaHO TOMY,
IO TIONEepeuHMid 3pi3 He Mae OpieHTallil «Bepx-
HU3». PeamizoBaHo MOpQGOMETPUUHMIA MOCTIPOLE-
CHHT, 1110 TIEPETBOPIOE MACKH HA IOJIITOHAJIbHI KOH-
TypH 3 OOYHMCICHHSM IUIONI Ta IEHTPY KOXHOTO

Tabmurs 2
KinbkicHi moxka3HuKHN cerMeHTAaIil
Ha BaJiauniiiHiii Budipui

Macka Pamka
Iloka3Huk . .
(cermeHTAamist) (merexuist)
mAP@0,5 0,900 0,875
mAP@0,5-0,95 0,443 0,542
Tounicts (Precision) 0,842 0,754
IToBHoTa (Recall) 0,833 0,841

Licepeno: pospaxosarno asmopamu 3a pe3ynomamamu 81acHO20
eKcnepumennty.

nyuka. [lepenbaueno omuiiiHe KamiOpyBaHHS ITiKce-
JiB y MikpomeTpu. Jlo1aTKoBO peasi3oBaHO MOAYIIb
JIOMEHHOT Iepe1o0poOKH 300pakeHb: BUPIBHIOBAHHS
100aIbHOTO KOJIPHOTO OanaHcy Ta aJanTUBHE
nokanbHe minBuiieHHs koHTpacty CLAHE y mpo-
cropi LAB. HaBeneni Huk4e METPUKH OTPUMAHO
Ha 0a30Bili kOoH(]Iryparlii 0e3 3aCTOCYBaHHS I[LOTO
Moysist. O1iHKa BHECKY Mepe100pOOKH € MpeMeTOM
nojaybioi podoru. HaBuaHHS BHKOHAHO OITHMi-
3atopoM AdamW gm0 200 enox i3 paHHBOIO 3yIHH-
koto. [Topir o4yiKyBaHHS PaHHBOT 3yNMHKH CTAHOBHB
40 enox 0e3 mominmeHHs. PaHHs 3ynuHKa CIIpario-
Basa Ha eroci 152. Haiikpamii Baru 3aikcoBaHO Ha
enoci 112. OTxe, oOpana apxiTeKTypa Ta pexkuM HaB-
YaHHs aJarToBaHi i crenudiky MijIbHO PO3TAalllo-
BaHUX JIPIOHUX 00'€EKTIB MIKPOCKOTTII.

Yac anamizy OIHOTO 300paKeHHSI CTaHOBUTH
npubimsao 33 mc Ha GPU NVIDIA GTX 1650 Ti
y pexumi FP32. lle mBUAKICT OOYUCIICHHS TTOKA3-
HUKIB Ha BXKE FOTOBOMY MiKp0300pakeHHi, 0e3 ypa-
XyBaHHS 4acy MiJIrOTOBKHU 3pi3y Ta GoTorpadyBaHHs.

Pomaimea Arcasn

Nepeabagerm Moneni

Puc. 1. Po3miTka Jronunn-anoraropa (3;iBa) Ta nepeadadyeHHs: Mojedti (cnpasa)
HA NPHUKJIAIAX TeCTOBUX MiIKP0300pakeHb NMONEPeYHNX 3pi3iB
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Puc. 2. lIpuxkinagu BUABJIEHHS] BOJTOKOHHUX MY4YKiB MO0
HA TECTOBHUX 300paKeHHAX MOMePeYHUX 3pi3iB

OTxe, OTpUMaHI METPUKHU MiJITBEPPKYIOTh MPUJIAT-
HICTh MOJETI JUIsl NMPAaKTHYHOTO 3aCTOCYBaHHS 3a
BUCOKOI TOYHOCTI Ta IIBUJIKOII.

SIKicHe TIOPiBHSHHS PO3MITKH JIOJMHU-aHOTATOpa
Ta nepenabdaueHHs] MOJENI Ha IMPHUKIATaX TECTOBUX
MIKp0300paKeHb HaBEJCHO Ha puC. 1.

[Tpuksnan BUSBIICHHS BOJIOKOHHUX ITYYKIB MOJICILITIO
Ha TECTOBUX 300pa)KCHHSX 13 3a3HAYCHHSIM KiJIBKOCTI
BUSIBIICHUX €K3EMIUISIPiB HABEJCHO Ha puC. 2.

Ha ocHOBI reoMeTpHUYHUX XapaKTEPUCTHK, OTPHU-
MaHUX CErMeHTAIli€r0 (KUIbKICTh myukiB N, Tuioina
KOYKHOTO Imy4ka Si, Iiomia rnepepizy crebdia S3pisy),
3arpOIIOHOBAHO TPH MOKA3HUKH.

1. Jiametp BosiokHa. DopMmysia 1ae yMOBHUIA Jtia-
METp €KBiBaJICHTHOTO KOJia:

=2V /n) (1)

Jie S TO3HaYa€e CepeNlHIo TUIONTY MyJKa. T € MaTeMa-
TUYHOIO CTajior. TOHMHA BOJOKHA (JIIHIMHA IIiTb-
HICTh, TEKC) MOXKe OyTH BH3HAYCHa HACTYIHUM
KpokoM uepe3 miameTp (1) 1 TycTuHy Matepiany
CTIHKH p 3a MiJIX0A0M, ajantoBanuM 3a Lorbach Ta
iH. [8]. Ilepenbauena Bepudikamiss npotu ASTM
D7025-09 [5] Ha migAMHOXKHUHI 3pa3KiB.
2. CTpyKTypHa 9acTKa BOJIOKHA (3aIIPOITOHOBAHHMIA
TTOKA3HHK):
Kb = XSi/ Sspisy 2)

ne XSi mo3Hadae CyMapHy IUIOILY BCiX BHSBICHHX
nyukiB. [lokasnuk (2) moOymoBaHMi 3a aHAJIOTIEO
3 MOKa3HUKOM 4acTku 00'eMy BosokHa (fiber volume
content, FVC), 3acTocoByBaHMM Yy CETrMEHTAIlili-
HOMY aHali3i KOMIO3WTHMX Matepiami [10, 11].
[lepeBenennst y BiCOTKOBHI BHXiJ] BOJIOKHA TOTpe-
Oye BaroBoi KaniOpyBajbHOT BUOIPKH.

3. Cryminb po3BosiokHeHHs. Kinbkicth mydkiB N
Ta iX CepelHs IOl S BUKOPUCTOBYIOTHCS SIK T€O-
METPUYHI KOPEJIATH CTYNEHS MOMALTY BOJIOKHHCTOTO
KOMIUICKCY Ha TOHIII CKJIQJOBI Iy4YKH. 3pOCTaHHA

KibKOCTI my4KiB N i 3MEHIIEHHS CEPEIHBOT IIONT S

CYIPOBOXKY€E NPOrPEC PO3ILEIIEHHS BOJIOKHA.
Omxe, MeTon ycyBae moTpeOdy B pydHOMY IiJl-
pPaxyHKy MydyKiB Ha MIKpO30OpakeHHI U IOIAaTKOBO
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Jla€ TPOCTOPOBY KAPTHHY IX PO3MOILUTY B Mepepisi,
yoro He 3abe3nedyioTh umHHI mokasHuku JICTY
4015-2001 [13]. Ha Bimminy Big ASTM D7025-09 [5]
1 ASTM D6961-09 [4], o BumararoTs okpemux ¢iznd-
HHX TIPOLEAYp I/ KOKHOTO MOKa3HMKA, 3alpOIIOHOBA-
HUI METOJI 00UHUCITIOE JiamMeTp BosiokHa (1), CTpyKTypHY
YacTKy BOJIOKHA (2) Ta CTyIiHb PO3BOJIOKHEHHSI 3 OJIHOTO
M1Kp03o6pa>1<eHH;1 BI/IMlpIOBaHH}I Ha cheJIeBOMy piBHI
3a0e3rnedye TOYHICTH 1 BiJITBOPIOBAHICTB, HEJIOCSIKHY
JUTSL PyYHOTO BHMIPIOBAHHSI Yepe3 OKYJSAP-MIKpOMETD.
O6po61<a 306pa>1<eHH;1 3a HpI/I6J]I/I3HO 33 MC He 3aJIeKUTh
BiJI KIJIBKOCTI ITy4KiB Ha 3pi3i, 1110 3a0e3nedye Macirado-
BaHICTh METOMY /ISl BEJIMKHX BUOIPOK.

BucHoBKH i mepcrnieKTHBH MOAAIBIINX A0CTi-
mKeHb. Po3po0neHo MeTo cerMeHTaltii ek3eMILIspiB
BOJIOKOHHHX ITy4KiB JIyOOBOJIOKHHUCTOI CHPOBHHHU Ha
ocHoBi apxitektypu YOLO11s-seg, 1o Ha Bajijaii-
HHii Bubipi 3a6e3neuye mask mAP@0,5 = 0,900 3a
30anancoBanux To4HOCTI U moBHoTH (0,842/0,833)
1 yacy anami3zy npubnusno 33 mMc Ha 300pakeHHs1. Ha
OCHOBI T'€OMETPUYHHUX XapaKTEPUCTHK, OTPUMAaHUX
CErMEHTAIlI€F0, 3aIIPOITOHOBAHO TPH MOP(POMETpHYHI
MOKa3HWUKU: YMOBHHI JaiameTp BonokHa (1), cTpyk-
TYpHY YacTKy BOJIOKHa (2) Ta CTymiHb pPO3BOJIOK-
uerss (N, S), 17151 06'eKTHBHOTO BU3HAYCHHST (DyHKIIi-
OHaJIBHOT MPUIATHOCTI TyOOBOJIOKHUCTOI CHPOBHHHU.

HayxkoBa 1iHHICTh POOOTH MOJSTAE B 3aMiHI pyd-
HOTO TMiApaxyHKy Ta BHUMIPIOBaHHS BOJIOKOHHHUX
My4YKiB 00'€KTHUBHUM aBTOMATH30BAHHUM METOJIOM,
1I0 JI0/IaTKOBO JIa€ TIPOCTOPOBY KAapTHHY iX poO3-
noximy B mepepizi. IlpakTuuHa WiHHICTH MOJSrae
B OOYMCIICHHI KiJTBKOX MOP(OMETPUYHUX MOKA3HU-
KiB 3 OJJHOTO 300pakKeHHsI 3aMicTh OKpeMHux (izmu-
HUX mpouenyp, nepeadadenux ASTM D7025-09 ta
ASTM D6961-09.

PoGota mae oOMekeHHSs1, BaXKJIHBI 1Sl KOPEKTHOTO
3acToCcyBaHHs pe3ynbrariB. [1iroroBka Mikpo3pisy Ta
(dotorpadyBaHHs JUINAOTHCSA CHUIBHAM TPYIOMICT-
KHUM €TaroMm, IKMi 1ieil MeTof| He cKkopouye. [Toka3sHuk
niamerpa morpedye KanmiOpyBaHHS ITIKCETIB Y MiKpoO-
METpH Ul TepeBefeHHS B aOCONIOTHI 3HAYCHHS.
ToHWHA SIK MOXIJHUM MMOKa3HUK MOTPEOYE JT0AATKOBO
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TYCTUHHM MaTepialy CTIHKA IiJ] KOHKPETHHUH BHJ
cupoBuHU. CTPYKTYpHA YacTKa BOJIOKHA Oe3 BaroBoi
KaniOpyBasbHOT BUOIPKH TIPSIMO HE XapaKTepHU3YeE Bill-
COTKOBHUI BHXIJ BOJIOKHA, a HAAA€ JUIIE BiIHOCHHUI
CTPYKTYpHHUI OpiEHTHUP. 3B'S30K CTYIEHS PO3BOJIOK-
HEHHS 3 KalISIPHOIO CTPYKTYPOIO, PEICBAHTHOIO IS
¢inerpalii, Hapasi € JOrTYHUM NPHITYLISHHSIM, HE i/
TBEPIUKEHUM MPSIMUM BUMIPIOBaHHSM.

[lepcnekTrBrM NOAANBIINX JOCHTIIKEHb IOJISTa-
10Th Yy Bepudikaiii 00uncioBaHIX MOP(HOMETPUIHUX

MOKa3HUKIB MPOTH peallbHUX MOKa3HHUKIB (yHKIiO-
HAJIBHOT MPUJIATHOCTI. 30KpeMa, 1€ CTOCY€EThCS YTOU-
HEHHS 3MICTy IOKa3HUKa IuIolli mepepizy (S3pisy)
JUTSL CTaJlii TEXHIYHOTO BOJIOKHA. HacTymHuM Hampsi-
MOM € (OpMYyBaHHS KaniOpyBalbHOI cepii 3 BATOBUMH
eTaJloOHaMK [T TIEPEBEJCHHS CTPYKTYPHOI 4YacTKU
BOJIOKHA y BIiJCOTKOBHUU BuXin. Takox mnependa-
YEHO TIOAAJIbIIE BJOCKOHAJICHHS HEHMPOMEPEIKEBOTO
METO/y Ta PO3LIUPEHHS aHOTOBAHOTO JIaTaceTy s
MIABUILEHHS TOYHOCTI CErMeHTaLl.
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Ye. Kalinsky, PhD in Technical Sciences, Associate Professor, H. Boiko, Doctor of Technical Sciences, Associate
Professor,; D. Levchenko, PhD Student. Automated Determination of Morphometric Indicators of Bast Fiber Raw
Materials from Cross-Section Microimages

Abstract. Bast fiber raw materials are used in the textile, food, construction, and automotive industries, increasing
the requirements for objective quality control of this material. Current assessment methods rely on separate physical
procedures for each indicator and do not provide a unified spatial picture of fiber bundle distribution. The aim of the study
is to improve the method for assessing bast fiber quality by developing an instance segmentation method for cross-section
microimages, enabling objective calculation of morphometric indicators for determining fiber functional suitability.

A dataset was formed from 83 microscopic cross-sections with 1984 expertly annotated fiber bundle instances.
An instance segmentation model was developed and trained on the YOLOIls-seg architecture with a single-
class detector and 768-pixel input resolution. Domain-specific augmentations and morphometric post-processing
calculated the area and centroid of each detected bundle. Three morphometric indicators were proposed. equivalent
fiber diameter, structural fiber fraction, and degree of defibration.

The model achieves mask mAP@0.5 of 0.900 on the validation set, with balanced precision (0.842) and recall
(0.833). Analysis time per microimage is approximately 33 ms, independent of bundle count. The proposed method
calculates all three indicators from a single microimage, whereas standardized methods such as ASTM D7025-09
and ASTM D6961-09 require separate physical procedures for each indicator.

Automated segmentation eliminates manual bundle counting and provides measurement accuracy and
reproducibility unattainable through manual analysis with an eyepiece micrometer. The results confirm the method's
suitability for objectively determining the functional suitability of bast fiber raw materials for food and textile
industry applications, including the production of filtering materials.

Keywords: bast fiber raw materials, computer vision, instance segmentation, morphometric indicators, YOLO,
cross-section microscopy, quality control.
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Anomauin. Axmyanvuicms 00CIIONCEHHS 3YMOGIEHA HeOOXIOHICIIO NIOGUEHHSL PeCyPCoepekmueHoCcmi ouu-
Wenns: OYPAKOBUX eKCMPAKMIE | 3MeHUEeHHs 8Mpam caxaposu Ha MeMOpanHux cmadiax eupobnuymsea. Yiempa-
Qinempayis oac 3m02y 8UOANAMU BUCOKOMONEKYIAPHI HEYYKPU 3d NOMIPHUX MeMNepamyp, 0OHAK YACMUHA Yilbo-
6020 KOMNOHEHMA 3ATUWAEMbCS 8 KOHYEeHMPami ma 6mpaiacmscs pazom iz Hum. 3acmocysanns oiaginempayii
CcMBOPIOE nepedymosu 0151 000AMKOB020 BULYHUEHHS CAXAPO3U, NPome eqheKmuHICnb npoyecy iCIMOmHO 3a1eHCUNb
80 pedicumy nodasamHs 800U, YACmKU Gi0iOpano2o nepmeamy ma Kilbkocmi cmynerie posoasienns. Tomy nopis-
HAHHS 0e3NepepeHOcO | Nepepusuacimnozo pexcumis diaginempayii ma 6CmMaHo81eHHA PAYIOHATbHUX NAPAMEmpie
iX nposedents € akmyanbHUM HAYKO8O-NPAKMUYHUM 3A60AHHAM OJisl pO3POONEHHs eHepeo- Ma PecypcoeheKmusHux
MEexXHON02Il YYKPOBO20 BUPOOHUYMEA.

B pobomi suxopucmano excnepumenmanvri 0ami yiempagirempayii ineepmosanoco 0ypsaKo8020 eKCmpakny Ha
Membparax 3 8i0cikauow 30amuicmio no monexkyaapuin maci (Cut-off) 10 ma 50 x/la. y rabopamopniu ycmarosyi
nenpomounoeo muny. Egpexmusna nnowa memobpan cmanosuna 1,38-1073i 3,42-1073 m> Hoei membparnu ywinvhio-
sanu inbmpysaHusam OUCmunbo8anol 6oou npomsieom 2 200 3a mucky 0,8 Mlla. /iaginempayiio oyiniosanu 3a
mamepianeHuMy OAnaHCamu Yinb08020 KOMNOHEHMA 015 NOCMIIHO20 00 €My Ma CIMYNIHYACTIO20 KOHYEHMPYEaAH-
HA. Dakmop npoHUKHOCMI MeMOPAnU 3a Caxapo3010 GUSHAUEHO eKCNePUMEHMANbHO-PO3PAXYHKOGUM MEMOoOOM, 015
membpanu 10 k/la éin cmanoeus 0,55.

Bcemanosneno, wo na nepwiomy cmyneni wacmia idibpanozo nepmeamy ne nogunna nepesuugysamu 0,50 no-
4amKo6020 00 €My uepe3 HaKONUYEHHs CYXUX peuosun y konyenmpami. 11icisi KodcHo20 HACMYNHO20 PO38E0eH s
oonycmumutl 8i00ip moodice oOymu niosuwenuti 0o 0,80, a na 3agepwanvromy cmyneni — 0o 0,90. 3a cymapnoeo cnig-
sionowenns V,/V, = 3,0 pospaxynrosi émpamu caxaposu 3 Konyenmpamom cmanosunu 1,9% ons womupucmynin-
uacmoeo nepepuguacmozo pedcumy ma 19,2% ons 6esnepepsrozo pesicumy. besnepepsne pozobasienns nomenyiii-
HO 3abe3neuye suwy NUMoOMy npoOyKMUEHICMb yepe3 HUICYY KOHYEHMPAYilo pOZUUHEHUX PEeYO8UH, ale YIEOPIOE
Oinbw pozbasnenuti nepmeam i NOMpedye OiNbUUX eHepeosUmpPam Ha noo0aIbule KOHYEHMPYBAHHS.

lepepusuacme yomupucmyninyacme po36asients € payioHATbHUM PENCUMOM GUILYYEHHSL CAXAPO3U 3 KOHYEH-
mpamy memobpanoro (Cut-off) 10 k/la. Hayxoea nosusna nonseac y 6cmano6ieHti KilbKiCHOI 3a1eHCHOCMI 3auul-
KOBUX 8MPam caxaposu 8i0 pexicumy nooasanus diaginempayitinoi 600u ma cmynens 6i000opy nepmeamy. 3anpo-
NOHOBAHULL PEACUM MOJIce OYMU GUKOPUCIANULL NIO 4aAC NPOEKMYBAHHSL PeCypPcoehekmueHol mexnonoeii ouuuyenns
OYPSAKOBUX eKCMPAKMIE.

Knrwuosi cnosa: yrempaginempayis, diaginempayis, oOypaxosuil excmpakm, caxaposa, memoparna (Cut-off)
10 x/la, nepepusuacme posdasnenns, benepepsre po3oasieHHs.
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IMocTanoBka mpo0seMu B 3araTbHOMY BUIJISITI.
BapomemOpanHi mporiecH B IyKpOBili IPOMHUCIOBOCTI
JIOC1 3aCTOCOBYIOTHCSI OOMEKEHO — 37e01IbIIOro
yepe3 BeJHKi 00T BUPOOHHULITBA Ta Opak cucTeMa-
TUYHUX AOCHIDKEHb. Y TomnepenHiii poOoTi aBTopiB
[1] Oyino excrepuMEHTAJIbHO JOCHIKEHO YJbTpa-
¢inpTpaniiiHe OYMILNEHHS 1HBEPTOBAHOTO OypsIKO-
BOTO EKCTPAaKTy B yCTAHOBKaxX HEMPOTOYHOTO THITY
3actocoByroun mMemOpanu i3 cut-off 10 Ta 50 x/la:
MOKa3aHO 3aJIeKHICTh MUTOMOI MPOJYKTUBHOCTI Ta
CEJIEKTHBHOCTI MeMOpaH Bifl TUCKY U TeMIeparypH,
i 3po0JEeHO BHCHOBOK NpO MepeBary MeMOpaHH
10 x/1a 3a cenextuBHicTIO. BogHouac y miii myOmika-
uii Oymo 3a3HavyeHo, 110 JKOAHA 3 JBOX MeMOpaH He
3a0e31edye MOBHOTO OUMIIIEHHS PO34MHY Bijg Oanact-
HUX CIOJYK, @ BUPINICHHSIM NPOOJIEMH 3aUIIKOBOL
caxapo3W B KOHIEHTPATi MO)Ke OyTH 3aCTOCYBaHHS
niadinerpanii — mpouecy, skuid 'y po6oti [1] nume
3rajlyBaBCs sIK HaNpsIM TOAAIBIINX JOCTIKEHb 1 He
CYNPOBOJIXKYBABCSI JAHUMH.

AHaji3 ocTaHHiX J0cC/igxKeHb i myOikamiii.
AKTHBHE BIPOBAKCHHST MEMOpPaHHUX IPOIECiB
B Xap4oBY ITPOMHCIIOBICTH TIOB'SI3aHO 3 MOYJIUBICTIO
PO3IUIATH PO3YMHU HA MOJEKYJISIPHOMY piBHi, 30e-
pirarouu npu NbOMY HaTHBHUH CTaH IIHHUX KOMIIO-
HeHTIB. HaliOunem nommpeni 6apoMeMOpaHHi mpo-
LecH: MIiKpo-, yabpTpadiie Tpaiis, 3BOpOTHIH 0cMoc,
PYLIIHHOO CHJIOKO SIKHX € PI3HUI THCKY. Y IIYKPOBiit
MIPOMHUCIIOBOCTI I TEXHOJOT1] MPaKTUYHO HE 3aCTO-
COBYIOTBCSI, IO MOB'S3aHO 3 BEIUKUMH OOCSTaMH
BUPOOHUIITBA Ta HEAOCTATHBOIO KITBKICTIO HAYKOBUX
JOCII/PKeHb y ik oOnacti. OgHak, BiloMi poOOTH,
B SIKUX OTIMCAHO, SIK yIbTpadIbTpaIi€lo OUHIIAIH Bij
HEIYKpiB zmq)y3i1‘/'1Hi COKH, OTPHUMaHi, SIK 3 TPOCTUHH
[1, 2], Tak i ILyKPOBOTO 6ypsn<a [3— 5] e mo3Bommiio
3HU3UTH KOJIBOpOBlCTI) 1 KQIaMyTHICTh PO3YMHIB 10
60 i 78% sinmoBiguo [1, 3, 4], npu HBOMY CIIOCTE-
piranacsi HU3bKa CEJEKTHBHICTH MeMOpaH Mo caxa-
po3i — Big 6,74 o 17,68% [2], mo pobuiio BTparu
L1TbOBOTO KOMIIOHEHTA 3 KOHLIEHTPATOM ITOMIPHUMH.
Jiist oTpEMaHHS BUCOKOTO CTYIICHSI OUHMILICHHS TAKOTO
COKY, He0OX1THO Horo 0OpoOIIsAITH HE TiJIbKH YIIbTpa-
¢inpTparieto, aje i JOOUYHIIYBaTH afcopOeHTaMu ado
10HOOOMIHHMMH cMoJiamH [ 1].

[Momanpiii TOCHIHKEHHS M ITBEPIUIN, M0 eheK-
TUBHICTh MEMOpPAaHHOTO OYMILIECHHS 3aJeKHTh He
JIMIIE Bl po3Mipy mop MeMOpaHw, aie i Bix ii mare-
piay, mornepeaHbLoro 00poOICHHS CUPOBUHM Ta Tijl-
poauHamivyHKX yMOB mipouecy. Z. Zhu i H. Mhemdi
JOCHIDKYBAJIM TYIHKOBY ynbrpadinmsrpamito Oypsi-
KOBOTO COKY, OJIEpKaHOTO0 3 TOTepeIHb0 00pobIeHol
IMITYJIbCHUM €JICKTPUYHUM I10JIEM CUPOBHHHU [6].

[TepcneKTUBHICTD TIPOMHUCIIOBOTO 3aCTOCYBaHHS
KepaMiuHUX MeMOpaH MiATBEPKEHO TIiJI Yac MiJIoT-
HUX JIOCIIJUKEHB YIbTpadLIbTpallii TPOCTHHHOTO COKY
MPOAYKTUBHICTIO 5,5 M*/ro1 [ 7]. BukopuctanHs MeMO-
paH i3 po3mipom mop 0,05 MKM 3abe3nednio cepen-
Hii motik mepmeary 119,13—142,43 am3/(m?-Tox),
3HWKEHHsI KaJlaMyTHOCTI Ha 99,96% Ta KoJIIbopoBOCTI
Ha 10,42%. YncTtoTa OYUIIICHOTO COKY ITiIBUIIUAIACS
Ol HIX Ha 1,2 OMUHMIT.

J. Luo 31 cmiBaBTOpaMu 3anporoOHYyBaJIM 1HTeE-
rpOBaHy CXeMy MEMOpPaHHOTO OYHIICHHS TPOCTHH-
HOTO COKY 3 BUKOPHCTAHHSIM MOJIMEPHHUX MeMOpaH
3a MABUIICHOI TemrepaTrypu [8]. YcTaHOBIEHO, IO
TEMIIePaTypHUH PEKUM CYTTEBO BIUIMBAE HA B’S3-
KICTb COKY, MPOHUKHICTh MEMOpaHHu, IHTeHCUBHICTh
KOHIICHTPALIHHOT moJsipu3aliii Ta opMyBaHHS 1Iapy
3a0pyIHEHbD.

[lepcreKTUBHUM HANPSIMOM € TaKOX OUYWIICHHS
MOOIYHUX TPOAYKTIB ITyKpPOBOTO BHPOOHHIITBA.
M. Sjolin 3i criiBaBTOpamM# TOCIIHIH KEpaMidHi yiTb-
Tpa- Ta HaHOQUIBTPALIHHI MEMOpaHH ISl OUUIIICHHS
caxaposu B OypsikoBiii Mesici [9]. Ynprpadinsrparis
3a0e3redyBasia BUAAJICHHS MTEPEBAKHO BHCOKOMOJIE-
KYJSIPHHX 1 3aBHCIHMX JIOMIIIOK, TOMI SIK HAHO(Ib-
Tparisi XapakTepu3yBaJlacsi BHIIOIO CEJIEKTHBHICTIO
1010 HEIYKPIB 1 J1aBajia MOXKJIUBICTh €(DeKTUBHIIIIE
T BUIIYBaTH YUCTOTY CaXapO3HOTO PO3UMHY.

VY3aranpHEHHSI CydacHUX IOCHIKEHb, BUKOHAHE
H. Zhang 3i criiBaBTOpamMu, okas3ajo, mo MeMOpaHHi
MPOIECH JAal0Th 3MOTY CKOPOTHUTH BUKOPHCTAHHS
BalHa, JIOKCHAY CIpKH Ta iHIIWX peareHTiB, 3MEH-
ITUTH YTBOPEHHS OCAiB 1 OACPKYBATH IIyKPOBI PO3-
YUHU TiABUIICHOI SKOCTi [10].

®opmyBaHHsl Mijieii crTarTi. Meroo mocmi-
JOKEHHSI € TIOPIBHSHHS O€3MepepBHOTO Ta MepepH-
BYACTOTO PEKUMIB PO30aBICHHS KOHIIEHTPATy IIiJl
gac miadiapTpaIifHOTO OYMINEHHS OypsIKOBOTO
eKCTPAKTy Caxapo3H.

Marepianu i meroau. Buxigawii OypsKoBHiA
eKCTpaKT MaB MapaMeTpH, HaBeAeHI B TaOmuII. 1.

JlocmimKkeHHsT TIPOBOAWMIN Ha OapomMeMOpaHHIH
JabopaTopHii YyCTaHOBIII HEITPOTOYHOTO THITY 3 €PEeK-
THBHOIO Tromero MeMopan 1,38-1072 1 3,42-1073 m?,
Ha memOpanax (Cut-off) 10 x/la Ta 50 x/la. Hosi
MeMOpaHH TIONIEPEIHBO BIMIIPECOBYBAIN IPOTATOM
2 ron GiTETPYBaHHSIM AUCTHILOBAHOI BOIH IIPH TUCKY
0,8 MIla. [TuToMy NPOAYKTHBHICTH i CENEKTUBHICTD
BU3HAYAIIM 32 CTaHAapTHUMHU IJisi 6apoMeMOpaHHUX
npoueciB CHIBBIJTHOIIICHHAMU 00'€eMy nepMeary Jo
TUTOIII MeM6paHH i yacy BiJI0OPY MpoOu Ta BijHOC-
HOI pi3HUII KOHHGHTpaHII/I KOMIIOHEHTa B TIepMeari
1 KOHIIEHTpATI.

Tabmums 1

IMapameTpu GypsiKOBOro eKCTpPakTy nepea yjasTpadiasrpaniero [11]

Konuenrtpauis

Cyxi peuyoBrnH, %
yx'p > caxaposu, %

Yucrora, %

pH | KoasoposicTs, 01. onT. rycr.

Konuenrpauis 0inkis, %

14,5 88,5 13,3

4,7 2922

0,454
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Jnst TOpiBHSIHHS PEXUMIB po30aBICHHS 3aCTO-
coByBaJM OanaHCOBI PiBHSHHS AiadinbTpaniiiHoro
PO3MIJICHHS JBOKOMIIOHEHTHUX PO3YHUHIB, 1O MOB'sI-
3yI0Th KOHLeHTpalito nepmeary C, i konuenrpary C,
3 BHUXIIHOIO KoHIIeHTpaIliero Co, 00'€eMOM BUXIJTHOTO
posunny Vo, o0'eMoM oxepkaHoro mepmeary V,
1 (hakTOpOM MPOHUKHOCTI MEMOpaHU MO LITHOBOMY
kommnoneHTy P, (0...1). i cniBBiHOIIEHHS JO3BOIS-
I0Th NIPOTHO3YBAaTH KOHIIEHTPAII0 caxapo3u B Mep-
Meari ¥ KOHIEHTpaTi OKpeMO Ui ABOX PEKUMIB
BEZICHHS MPOLIECY:

Koeoiuient Binbopy nepmeary (Binnomenns V /Vo)
BHU3HAYa€, SIKY YACTKY BHXIIHOTO DO3YMHY MOXKHA
TPOITYCTHTH Kpi3b MeMOpaHy 10 MOMEHTY, KOJIH
BMiCT PO3YMHEHUX PEYOBHH y KOHIIEHTpATi AOCSTHE

20% 1 BUILle — PiBHS, 32 SKHM I[UTOMA TPOJYKTHB-
HiCTb MEMOpPaHHU Pi3KO 3HIDKYeThes. Bemmuuny P, s
MemOpanu 10 k/la po3paxoByBanu Ha miJcTaBi eKcIie-
PUMEHTAJILHUX JIAHKX 3 MOMEPEAHIX JOCTIHKEHb [ 11].

Bukiaax ocHOBHOro martepiajy AocC/IigKeHHs.
Bceranosneno [11], uo mpu tucky 0,3 Mlla nuroma
poAyKTUBHICTE MeMOpanu 50 k/la mocsrana mak-
cumymy 12,2 nm*/(m?-Ton), ToAl SIK HpOI[yKTI/IBHICTL
10 x/{a MPAKTUYHO HE 3ajieskana BiJl THCKY 1 TpUMa-
Jacs Ha piBHI 6,7 OM3/(M?'TOI) y BCbOMY JOCIIiJDKe-
HoMy niama3zoHi. CeJeKTUBHICTH 000X MeMOpaH 3a
CYXHMH PEYOBHHAMH, Caxapo3010 1 OijKaMu 3pocrana
mpu 0,5 MIla, 110 NOSICHIOEThCS YIIUTLHEHHSIM JIHA-
MIYHOTO IIapy Ha MoBepxHi MemOpanu. [Ipu minBu-
LIeHHI Temneparypu po3uuny Bix 30 mo 85 °C cenek-
TUBHICTh TI0 Oinkax 3pocrtana 3 63,22 mo 66,96%,
a 3HWKEHHS KOJIbOPOBOCTI ACUIO0 MOCTa0II0BANIOCS —
3 98,62 mo 97,02%, mpu 1bOMY CEJIEKTHUBHICThH IO
CyXHuX pedyoBHHaxX i caxaposi (37,93 i 43,61% Bin-
MOBIIHO) Bij| Temreparypu He 3ayiexana. OCKiIbKU
HarpiBanHs Buiie 60 °C momarkoBo crpusie pyHHY-
BaHHIO MOJIEKYJ caxapos3u, temmeparypor 60 °C
OyJ10 BU3HAHO PAIliOHAJILHY BEPXHIO MEXKY MPOIIECY.

I{i BUCHOBKM BH3HAYMJIM BHXIJHI yMOBU (MeMOpaHa
10 x1a, remneparypa 60 °C), 3a sIKMX Haa1i BUKOHY-
BAJIOCS MOPIBHSHHS PEXKUMIB PO30aBICHHSI.

Otpumani gani [11] € miarpyHTsIM Ais MpoBe-
JICHHSI EKCTIEPUMEHTAIILHIX Ta TEOPETHYHHX JIOCITi-
JOKEHb Tpoliecy fiaduibTpaltii. Y Tadbmui 2 HaBeIeHi
pe3y/BTaTH MOMEPEIHIX SKCIICPUMEHTIB, KOJIU BUXiJI-
HUH cik OyB po30aBieHHH IMCTHUILOBAHOIO BOJOIO
B 2 1 10 pa3iB. B 000x Bumajmkax B mepmeari CIo-
CTepIraeTbcsi HU3bKHMI BMICT caxapo3, 110 BUMAarae
3HAYHUX €HEPrOBUTPAT HA 1i KOHLIEHTPYBAaHHS.

Takox Oynu mpoBeZeHI OOUMCIICHHS 3a JOIOMO-
TOI0 PO3PaxXyHKOBUX 3aJIC)KHOCTEH Uil BU3HAUYCHHS
OlTbIT eeKTHBHOTO CIOCco0y pPO3IiIeHHST OypsSKo-
BOTO €KCTPAKTy 3 METOI0 MiHIMaJbHHX BTpAT caxa-
po3u. KinbKicTh pO3UMHEHUX PEYOBUH B KOHIIEHTPATI,
OJICP)KyBaHOMY TIpH yIbTpadinbrpaii, K MpaBuio,
He nepeButye 20-24%, 1m0 TOB'13aHO 3 Pi3KUM 3HU-
JKEHHSIM TTUTOMOT MPOAYKTUBHOCTI MeMOpaH. Tomy,
SKIIO He 3acTocoByBaTH miadimerparito [11], To
BTpaTH caxapo3u OymyTh 3HauHUMH [ 11].

Cnouarky OyJio BH3HAu€HO KOedillieHT BiaOOpy
nepMeary, SIKMH XapaKTepu3ye CHiBBiJTHOIICHHS
00’emy mepmeary Vp i modarkoBoro 06’emy Vo
po3uuny. Bin nokasye, siIKy 4aCTHHY PiAMHU MOXHa
MPOITYCTUTH Kpi3h MeMOpaHy, 0 MOMEHTY, KOIIU
KUIBKICTh PO3YMHEHUX PEYOBHH B KOHIICHTPATI
nocsirne 3HadeHb 20% 1 Oinpme. Otpumani nasi
300paxkeHi Ha puc. 1. Pozpaxynku Oyiu mpoBeseHi
3a KOHIICHTPAIII€I0 Caxapo3d 3a BiIAMOBIIHIUMH PO3-
pPaxXyHKOBMMHU 3aJIeKHOCTSMM, 3HaueHHd P, pos-
paxoBaHe 3a EKCIEPHUMEHTAIBHO-PO3PaXyHKOBUM
METOJIOM Ha IIiJICTaBi €KCTICPUMEHTAIBHUX TaHUX.
Jia mem6panu 10 x/la P, = 0,55. 3 omsiny Ha e,
110 KpiM caxapo3W B KOHIIEHTpaTi MPUCYTHI H iHMI
pEeYOBHHH, 3p00JIEHO BUCHOBOK, 110 Bigdip mepme-
aTy Ha NEpLIOMY eTari KOHIEHTPYBaHHS HE IIOBH-
HeH nepeBumryBat 50%.

Tabmuus 2
Pe3yabraTn ekcniepuMeHTAJIBHUX A0CIITKeHb npouecy Aiadgiabrpauii
(P =0,1 MIIa, mem6pana 10 x/la, remneparypa 20 ° C)
Creninb po30aBJieHHs Tun po3unny Cyxi peyoBunu, % Konuenrpauisi caxaposu, % KoanoposicTb
5 KOHIICHTPAT 7,2 6,1 46,6
Y opas repmear 6,3 ~1,5 46,4
10 pasis KOHIICHTpPAT 32 <1,5 24,2
yUp repmear 2,8 <15 22,6
Tabmusa 3

EdexTuBHicTh BuIyyeHns: caxapos3u (Ha 1 m® BuxigHoro pozuuny) [22]

IlepepuByare po30oaBiieHHs Hocriiine po3daBiaeHHs
eran | V| €,o Ve s omenpatom % | VPV | €% | e | s comensparow %
1 0,5 8,43 0,5 68,3 0,5 6,37 0,5 76,1
2 1,3 7,42 1,3 27,5 1,3 5,25 1,3 48,7
3 2,1 5,66 2,1 10,6 2,1 4,34 2,1 31,5
4 3 4,35 3,0 1,9 3 3,58 3,0 19,2
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Puc. 1. 3mina konuenTpamii caxapo3u B konuenrpari (1) i nepmeari (2)
B 3aJ1€2KHOCTI Bijl KiIbKOCTI mepmeara, mo Bindupaersea. MemOpana 10 k/la
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Puc. 2. 3aneskHicTh KOHIEHTpaLii caxapo3u B KOHUEHTPAaTi (cyuiabHi JaiHii) i mepmeari
(nyHKTHPHI Jinii) B npoueci nocriiinoro (1) Ta nepepuByaroro (2) po3dasJieHHs
Bill paKkTOPY NPOHMKHOCTI po3unHeHoi peuoBuHHu. [Ipu pospaxyuky opaau V,/V, = 0,5

/

20

[EnN
(&)
N

\
\
\

\
~
~

-

(6]
/
)
N
U
\n
e
BN

'
T
N
‘ >
\

o
o
o
[

15 2 25 3 35
VIV,
Puc. 3. Po3paxyHkoBi 3Ha4eHHs1 3MiHU KOHLIEHTPAaLil caxapo3u B KOHIEHTPATi

(cyuiabHi Jinii) i mepmeati (mynkTupHi JiHii) B mpoueci mocTiiinoro (1)
Ta nepepuB4aToro (2) pozodasjenns. Memopana 10 k/la
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Ha puc. 2 nokasaHo, sk BIMBae P, Ha KOHIIEH-
Tpamiro caxaposu. llpu pospaxyHkax mpuimManocs
CIIBBIIHOIICHHSI Vp/V0 =0,5. Buano, 1110 3MEHIIIEHHS
BeIMYMHU Pc HEraTHBHO BITMBAE HA MPOIIEC POHUK-
HEHHS Kpi3b MeMOpaHy caxapo3u, MiABHIIYIOYH IpU
upoMy ii BTparu 3 koHIeHTpaToM. OHaK, HeOOXi1THO
BpaxoByBaTH, IO II¢ TOKPAIIy€ SIKICTh OUYUIICHHS
BiJl HELIYKPIiB. 3 €KCIIEPUMEHTAILHUX JIaHUX, MOXKHA
3p0oOUTH BUCHOBOK, IO JUIsi MEMOpaH 31 3HAYCHHSIM
P. < 0,55 (mo caxapo3i) cTyniHb OYMIICHHS OypsKO-
BOTO €KCTPaKTy Oyne 3a7J0BUTEHUM.

bymo Takoxx cmporrozoBano (puc. 3) mporec
MOCTIMHOTO Ta MEepPEepUBYATOrO PO30aBieHHS (YOTH-
prOX cTymiHdactoro). Po3paxyHkoBi Touku Oynu
aNPOKCHMOBAHI BiIMOBIAHUMHU PIBHAHHSMH, 3 SKHX
Oynu oTpuMaHi cepeaHi 3HaueHH (3a hopmyiroro (1))
KOHIIEHTpAIIi caXxapo3u Ha KO)KHOMY €Talli.

. X
C=—1 ] Cloyax (1)

X—X0 X0
Ie — cepemHs KOHIIGHTpalis caxapo3u, %

X,, X — [I0YaTKOBE Ta KiHIIEBE 3HAYEHHs BIAPI3Ky, HA
SIKOMY BH3HAYa€ThCsl cepelHs BenuuuHa (X=V /V));
C(x) — (yHKIiS 3MiHN KOHIIGHTpAIli caxapo3w Bif
BEJIMYMHHU X, OTPUMaHa [UISXOM alpoKCUMAaIlii po3-
PaxXyHKOBHX TOUOK.

Po3paxyHku mokasaiu, o Ha JAPyroMy 1 HacTyIl-
HUX eTanax KOHIEHTPYBaHHS (IIPH MepepUBYACTOMY
po30aBieHHI) BigOip mepmeary MOKHA 30UTBITATH
1o 80%, a Ha octaHHROMY B3araii g0 90%. Anamiz
puc. 3 mokasye, 1Mo TUTOMa MPOAYKTUBHICTH MEMO-
pan 10 x/la, mBumme 3a Bce Oyae OinmbIne Mpu

NOCTIHHOMY p030aBleHHI, TOMY IO KiIBbKICTH PO3-
YMHEHUX PEYOBHMH MPOTITOM BCHOTO Mpolecy Oyie
MeHIIe. Y Tabnwii 3 HaBeleHi JaHi Mono eeKTuB-
HOCTI BHJIYUEHHS caXapo3u 1T 000X BHUITAIKIB.

BucHOBKH i mepcrnieKTHBH NMOAATBIINX J0CTi-
JTKeHb y 1aHOMY HanpsiMi. BcTaHoBiieHo:

1. Ins ynerpadinerpaiiiHoro o4IieHHs iHBepTo-
BaHOTO OYPSKOBOTO €KCTPAKTY MiATBEPIKEHO 0L~
HicTh BUKOpucTaHHS MemOpanu 10 x/la; dakrop ii
TIPOHUKHOCTI 3a CaXapo30i0 CTaHOBUTEL Pc = 0,55.

2. Ha mepmiomy cTymneHi KOHLIEHTPYBaHHS BiJl-
O0ip mepmeary JOLIJIBHO OOMEXKYBAaTH 3HAYCHHSIM
V,/Vo = 0,50. [Ticist po3BeneHHs TOMYCTUMUIA BiI0ip
MoxkHa migsuiryBaru A0 0,80, a Ha 3aBepIIAIEHOMY
cryneni — g0 0,90.

3. 3a cymapaoro V,/Vo = 3,0 po3paxyHKOBi BTpaTH
caxapo3W 3 KOHIICHTPATOM CTaHOBIATH 1,9% s
YOTHPHUCTYIIHYACTOTO NepepuByacToro Ta 19,2% mist
Oe3mepepBHOro pexumy. OTke, 32 KPUTEPiEM BUITY-
YEHHS caxapo3u IepepuByacTe po30aBiIeHHs € edek-
THBHIIIAM.

4. besmepepBHUN peXUM MOXe 3abe3medyBaTh
BUIILY MMUTOMY TPOAYKTHBHICTh MEMOpaHH 3aBISIKH
HIDKYOMY BMICTY PO3YMHEHHMX PEUOBHH, ajie TOTpe-
Oye OUTBIIMX BUTPAT HA MOJAJIbIIE KOHLIEHTPYBAHHS
PO30aBICHOTO NIepMeary.

TakuMm 4YWHOM, [UISI PO3MAUIEHHS OypsSKOBOTO
eKCTpaKTy palioHaJbHO BHUKOPHCTOBYBAaTH MEMO-
pany 10 x/la, ToMy 110 y MOpiBHAHHI 3 MeMOpaHOIO
50 KJIA BOHa Mae BUIY CEJCKTUBHICTH 38 CyXHUMHU
peuoBuHaMu Ha 29-34% Ta 3a Oinkom Ha 5,5-6,4%.
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diafiltration purification of sucrose-containing beet extract

Abstract. The relevance of this study stems from the need to improve the resource efficiency of beet extract
purification and reduce sucrose losses during membrane processing. Ultrafiltration enables the removal of high-
molecular-weight non-sugars at moderate temperatures, however, a portion of the target component remains in
the retentate and is consequently lost with it. The application of diafiltration creates opportunities for additional
sucrose recovery, although process efficiency depends substantially on the mode of water addition, the fraction
of permeate withdrawn, and the number of dilution stages. Therefore, comparing continuous and discontinuous
diafiltration modes and determining rational operating parameters constitute a relevant scientific and practical
objective in the development of energy— and resource-efficient sugar-production technologies.

The study used experimental data obtained from the ultrafiltration of inverted beet extract through membranes
with molecular weight cut-offs (MWCOs) of 10 and 50 kDa in a laboratory-scale dead-end filtration unit. The
effective membrane areas were 1.38 x 1073 and 3.42 x 1073 m? respectively. Before use, the new membranes were
compacted by filtering distilled water for 2 h at a pressure of 0.8 MPa. Diafiltration performance was evaluated
using mass balances of the target component under constant-volume and stepwise concentration conditions. The
membrane transmission coefficient for sucrose was determined using a combined experimental and calculation-
based method; for the 10 kDa membrane, its value was 0.55.

It was established that, during the first stage, the fraction of permeate withdrawn should not exceed 0.50 of the
initial feed volume because of the accumulation of total solids in the retentate. After each subsequent dilution, the
permissible permeate withdrawal may be increased to 0.80, and up to 0.90 during the final stage. At an overall
permeate-to-initial-feed volume ratio of (V_p/V_0 = 3.0), the calculated sucrose losses with the retentate were
1.9% for the four-stage discontinuous diafiltration mode and 19.2% for the continuous mode. Continuous dilution
can potentially provide higher specific productivity owing to the lower concentration of dissolved solids; however,
it produces a more dilute permeate and requires greater energy input for subsequent concentration.

Four-stage discontinuous dilution was found to be a rational operating mode for recovering sucrose from the
retentate using a membrane with an MWCO of 10 kDa. The scientific novelty of the study lies in establishing a
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quantitative relationship between residual sucrose losses, the mode of diafiltration-water addition, and the extent of
permeate withdrawal. The proposed operating mode can be applied in the design of a resource-efficient technology

for beet extract purification.
Keywords: ultrafiltration, diafiltration, beet extract, sucrose, 10 kDa MWCO membrane, discontinuous dilution,

continuous dilution.
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Anomauyia. Maxaponni 6upobu € mpaouyitinum npooyKImMom Xapuy8anus 015 WUpoKoi eepcmesu Hacelentsa Ykpa-
ini ma Ceimy. [{ns cneyianbho2o 0iemuyHo20 CRONICUBANHSL CEPed XapUo8UX NPOOYKmie 0cobiuse micye nocioae npo-
OVKYist, ujo po3pobISEMbCs 015t Kame2opii itooell i3 3aX80PIOSANHAM, WO CRPUYUHEHUL HeNePEeHOCUMICIIO 2TIOMEHY.
IIposedeno ananiz 6upobHUYMBEA XAP1UOBUX NPOOYKMIE 015 HACENeHH s, W0 X6opic Ha yeniaxit. Memoio docridicen-
HA € ONMUMI3ayisi peyenmypHo2o cKiady ma OYiHKA CeHCOPHUX NOKA3HUKIE Oe32110MeHO8UX MAKAPOHHUX 8Up00Ia,
BU20MOBNEHUX MEMOOOM eKCmpY3ii Ha OCHOGI 6OPOWHA AMAPANNTY 3 PI3HUM CHYHeHeM NOnepeoHboi Kielicmepu-
sayii kpoxmanto. Ilposedeno cepito 1abopamopHux unpodyeans 07 6CHMAHOGIEHH ONMUMATLHO2O 2i0pOMOOYIis
micma. 3a ¢ixcosanoi sonococmi micmosux mac na pieni 40%, aoanmoganoi 00 6ucoKoi 6000NOIUNHANLHOT 30aM-
HOCMI aMapanmogozo 60pouHa, 00CIiOHNCEHO BNIUE PIBHIE 88e0eHHS NONEPEOHbO KAeCTNePUu308aHoi OOpOUHAHOT
sasapku (15%, 25% ma 35% 6i0 3acanvnoi macu 60powina) na iXHi peorociuni 61acmusocmi ma sSIKICHI xapaxme-
PUCMUKU 20MO8UX 8Upo0bI8. Yemarnoesneno, wo 3a 6i0cymHocmi nonepeonbo2o0 MepmooOpoONeHHs CUPOBUHU MICIMO
XAPAKMEPUZYEMBCS BUCOKOIO IAMKICINIO MA KIEUKICMIO, WO YHEMONCIUBIIOE d)opMyeaHHﬂ cmabineHoi cmpyKkmypu
uepes Opax KielkosuHHO20 KapKaca 6 amapanmogomy bopowni. Knelicmepusosanuii amiionekmuHosuii Kpoxmaibs
BUKOHYE POllb CIMPYKMYPHO20 MAMPUKCY, WO CMBEOPIOE MPUBUMIPHY CIMKY, 30amHy YMPUMYEAMU KPOXMAbHI 2pa-
HYIU nio 4ac opmysants ma 6apinHs MakapoHHUX 6upobis. Boonouac naomiphe gsedenns 3asapenoi gasu (35%)
npu3eooums 00 0ecmpyKkyii OiIK08O-KpOXMATbHOI Mampuyi nio Jiero 3Cy8HUX dedhopmayitl 8 ekcmpyoepi, wo 30i1b-
wiye 6mpamu Cyxux pedogun y 600y 01 6apinHa. Busnaueno onmumansHy 4acmky Kielucmepu3o8anoeo bopouina Ha
pieni 25%, wo 3abe3neuye GUCOKI Op2anoIenmuyti, peoiociyni ma Qi3uKo-XiMiuni NOKA3HUKU 20M0OB020 NPOOYKNLY.

Knrwouoei cnosa: deszenomenogi maxaponui upoodu, 60powHo amapanmose, Kielucmepuzayis KpoXmano, opad-
HONeNMUuYHIi NOKAZHUKU SAKOCML.

IlocranoBka mnpoOaemMu. 3TiAHO 3 TOJOKEH-
HssmMu Codex Alimentarius, Oe3TTIOTEHOBI TPOYKTH
MpU3HAUCHI JUIsl JIIE€TOTepartil XBOPHX Ha EeIiaKito
(mo Bpaxkae Omu3pko 1% CBITOBOTO HAaCEIEHHS)
1 HEe TIOBWHHI MICTUTH TPOJIAMiHIB TIIIEHUIII, JKUTA,
STIMEHIO, a TPAHUYHUI BMICT IIIOTEHY HE Mae Iepe-
BunryBaty 20 mr/kr (20 ppm) [1].

Tpanuuiiini MakapoHHI BHPOOW BHTOTOBJISIOTH
i3 OOpoIIHa TBEPJOi YW M'SKOi MIIEHUIl (BUIIOTO
copTy) JIe CTPYKTYpHO-MEXaHIYHY OCHOBY bopmu
Ta MIIHICTh 3a6e3neqy€ TpI/IBI/IMlpHI/II/I eNacTHY-
HO-TIPYXKHHUN KJICHKOBUHHUHN Kapkac, chopMOBaHHIA
OLIKaMH TITiaMHOM Ta TIIFOTCHIHOM.

AHaJi3 OCTaHHIX JOcC/IigxkeHb i myOJikamii.
ABTOpH [2] 00T pyHTYBaIIN ITOTEHITi AT HETPAJAUIIIHHUX,
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BHCOKOSIKICHUX 1HTPEIIEHTIB, TaKUX SIK OOPOIIHO
3 TICEBJO3JIaKiB, 0O0OBHX Ta ONIHHUX KYJIBTYp SK
TEeXHO-(QYHKI[IOHAIbHUX IHTPEMI€HTIB I HOBHX
0e3nTIoTeHOBUX MpeMikciB. Po3pobienHs Oe3rirore-
HOBHX MaKapOHHHUX BHPOOIB € CKJIQJIHUM TEXHOJO-
TiYHUM 3aBIAaHHSIM Yepe3 BiICYTHICTh LbOTO KapKaca,
IO MPHU3BOAUTH JI0 HE33J0BUIBHOI KOHCHCTEHLIi
BUPOOIB Ta BUCOKHUX BTPAT CYyXMX PEUOBUH y BOIY
i 9ac KyjiaiHapHoro oOpobneHHs. [lepcnekTuBHOIO
CHPOBHHOIO I BHWpINIEHHA 1i€i  mpoOneMu
€ MICEBI03EPHOBA KyIbTypa — amapaHT [5]. bopouHo
i€l KyIbTypu XapaKTepHU3yeThCsl BUCOKUM BMICTOM
IMOBHOIIIHHOTO 3a aMIHOKHUCJIOTHUM CKJIaJI0M Oilka
(13-18%, 3 BucokuM piBHeM mi3uny (y 2-2,5 pasa
Oinple, HDK Yy MIICHWIN), TpUOTO(aHy, TICTHHIHY
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Ta CIPKOBMICHOTO METIOHiIHY), 3HAYHOIO KUIBKICTIO
XapyoBHX BOJIOKOH, BitamiHiB E, rpynu B, a Takox
CCeHIIaJbHUX MIKPOEJNeMEHTIB (Martiroo, 3aiiza).
[IpoTte TexHOIOTIYHE 3aCTOCYBaHHS TAKOTO OOPOIIHA
0OMEKEeHE BIJICYTHICTIO KJIEWKOBUHHOYTBOPIOBAJIb-
Hux OinkiB [3]. [Jus GopmyBaHHS 3B's13aHOT CTPYK-
TYpH TicTa B 0€3IIIIOTCHOBHUX TEXHOJIOTISX HEOOX1THE
LITyYHE CTBOPEHHS T1POKOJIOiJHOT MATPHILII IUISIXOM
YaCTKOBOI TEIIOBOT MoaH(iKallii KpOXMaIk — More-
penHbOi KielHcTepu3arii.

MeTor0 10CTiTKEHHS € ONITUMI3ALlis PEIEHITYPHOTO
CKJIaTy Ta OILIHKa CEHCOPHMX TOKa3HUKIB Oe3MIIIOTEHO-
BUX MakapOHHHUX BUPOOiB, BATOTOBICHUX METOJIOM EKC-
Tpy3ii Ha OCHOBI OOPOIIIHA aMaPaHTy 3 PI3HUM CTYIIe-
HEM TIOTePEIHBOI KIIeHCTepr3allii KpOXMaJIko.

3aBgaHHs A0CIiAKeHHsI: OOIPYHTYBaTu Ta €KC-
MEPUMEHTANBHO MiATBEPIUTH BUOIp CUPOBHHHU IS
OTPUMaHHS OCHOBHHX pELENTYpHHUX IHIPEIi€HTIB,
SIKI BHUKOPHCTOBYIOTbCS TIPH CTBOPEHHI Oe3rroTe-
HOBHX MaKapOHHHX BHPOOIB 1 BCT@HOBUTH BILJIHB
CKJIaJy 1 BIAaCTHUBOCTEH PEUENTYpHUX KOMIIOHEHTIB
Ha OpraHoJENTHYHI XapaKTePUCTUKU TPOAYKIIIi.

Mertonuka mocJigxeHHsi. JlOCTi/DKeHHS MPO-
BeZieHO Ha 0a3i kadeapw XapuoBHX TEXHOJOTIH
YMaHCBKOTO HaIliOHAIBHOTO YHIBEPCUTETY. 3 JIOTid-
HOIO TOCIIJTOBHICTIO 1 TOYHICTIO, 3TiTHO METOIUK,
IO OMHMCaHi B CTaHAApPTaX, BUKOHYBAJHCSA Mig0ip
CUPOBUHHM Ta JIOCJIITH TOTOBUX BUPOOIB Ta 1X aHai3.
00’ exToM A0CHiKEHHSI OyJia SKiCTh O€3MIFOTEHOBHUX
MaKapOHHHUX BHUPOOiB.

Jdnst  mpoBeeHHST EKCHEPHUMEHTY BHUKOPHCTO-
ByBaJlM HACiHHS aMapaHTy, BHUPOIICHE B YMOBax
HamionansHoro 6oraniuHoro caay iMm. M. M. I'pumika
HAH VYxpainu. [lepen 3amicom TictTa HaCiHHSI Imijiza-
BaJIM TMOPIOHEHHIO JI0 OTPUMAHHS JUCIIEPCHOT Macu
(OopoiiHa) 3 po3MipoM 4acTUHOK He Oibiie 0,7 MM.
KoHTposb cTyneHs noapiOHSHHs 31IHCHIOBAIM IILIsI-
XOM CHUTOBOTO aHaJi3y 3a BEJIMYMHOIO MPOXOAY KPi3b
naboparopHe CUTO 3 po3MipoM 4apyHOK 0,7 MM.

Peuenmypa maxaponnux eupoois. PeuentypHuit
CKJIa]] OE3TIIOTEHOBHUX JIOCIIIHUX 3pa3KiB HaBEICHO
B Tab. 1.

lpporepmiune o0OpoOieHHs st GopMyBaHHS
KJIEHCTepu30BaHOT a3y  3IIHCHIOBAIM  IIIJISIXOM

NPUTOTYBaHHS OOPOIIHSIHOT 3aBapKH 3 T1APOMOIYIEM
1:4 (macoBa yacTka OopoiiHa B 3aMici 3aBapku —20%).
OTpuMaHy BOIHO-OOPOIIHSHY CYCIICH31I0 HarpiBaju
1o temneparypu 78—82 °C y BoasiHIl OaHi MPOTIroM
30 XB J10 TOBHOI KJIeHcTepHU3aliii KpoXMako.

VY penentypax AOCTIHUX 3pa3KiB KIEHCTEPHU30-
BaHOIO (ha30r0 3aMiHIOBaJH BiNNoBigHO 15%, 25 Ta
35% OopoliiHa amMapaHTOBOIO BiJi HOro 3arajbHOT
Macu. OxonomkeHy mo Temmeparypu 35-40 °C
OOpOIIHSHY 3aBapKy 3MIIIyBalll 3 PEIITOI CyXOTO
OopolnHa Ta ciyuto B Mikcepi mpotsrom 8—10 xB 110
OTpPUMaHHS OJTHOPITHOT MacH (MakapoOHHOI KPYIIKH).

dopMyBaHHS TIPOBOJIMIIN 32 JIOTIOMOTOIO MTOOYTO-
BOTO MakapoOHHOTO Tipeca (niamerp Marpuii 1,65 mm,
temneparypa Tticta 1o 45 °C). Cyurinnas chopmoBa-
HUX MakapoOHHHUX BUPOOIB 3[ifICHIOBAIH 32 KOMOIHO-
BaHUM nudepeniiioBanuM pexxumoM. [lodaTkoBuit
eTar BHCOKOTEMIIEPATYPHOTO CYIIIHHS MPOBOIMIH
3a Temneparypu 70-80 °C mpotsarom 1 romuHu 1ist
mBHKO1 (hikcarii kpoxmanbHOi MaTpulli. Ha Hactyn-
HOMY eTarli 3/iiCHIOBAJIU IIJIaBHE OXOJIOJKCHHS Ta
crabimizanito BUpoOiB y CyIIWIbHIN KaMepi 3a TeM-
neparypu 45-50 °C Ta BIJHOCHOT BOJIOIOCTI HOBITPS
70-75% BrpomoBXK 2—3 TOAWH 3 METOIO 3HSITTS BHY-
TPINIHBOT HAMIPYTHU Ta 3aMO0IraHHs PO3TPICKyBaHHIO.
@®iHanbHEe BUTPUMYBaHHS (aKIiMaTH3aIlii0) TPOBO-
i 3a Temmeparypu 20-22 °C npotarom 20 rogux
0 JOCSTHEHHS 3aJMIIKOBOI BOJIOTOCTI BHPOOIB
menie 12,5%.

KonTposnem ciyryBaB 3pa3ok, BUTOTOBICHUN 3i
100% OopoiHa amapaHTOBOrO 0€3 MONepeaHbOT
Kieticrepu3artii (Bosoricts Ticta 40%).

Jlns mopiBHSHHS TaKoK Opasiv 3pa3oK, BUTOTOBIIE-
Huit 31 100% mmeHngHOTO OOPOITHA BUIIIOTO COPTY
(BomoricTh TicTa 32%).

Cencopnuii ananiz ma cnojcueyi xapaxmepu-
cmuku. OpraHojienTHYHI MOKa3HUKHU (Tadi. 2) 3pas-
KiB BapeHMX MaKapOHHUX BHPOOIB 3 aMapaHTOBOIO
OOpoIIIHa OIIHIOBAIM METOJOM CEHCOPHOTO aHaJIi3Yy.
JlerycramiifHa KOMicCisl cCKIlafamacs 3 5 CIIOKHBaviB
0e3 morepenHbOi CIemiabHOl MiAroToBKU. st aHa-
T3y KOXKHOMY YYaCHUKY HaJaBaJid MPUOIU3HO 3 T
KOYKHOTO 3pa3ka 0e31ocepeTHbO MiCs BiIBapIOBAHHS
(TIPOTATOM ONITUMAIFHOTO Yacy BapiHH:).

Tabmuns 1
PeuentypHuii ckjiaa 1ocaiiHUX 3pa3KkiB 0e3NII0TEHOBUX MAKAPOHHUX BHPOOIB
Tarpenicama Komrrpon 3pa3ok 1 3pa3ok 2 3pa3zok 3
(15% 3aBapenoi ¢a3n) | (25% 3aBapenoi ¢pa3u) | (35% 3aBapenoi ¢pazu)
Bbopourno aMapaHToBe , _ 8.85 14,75 20,65
(monepeHbO KielicTepusoBane), %
g)aKT“‘*HHH..“ﬂp"MOHy”" - 1:4,00 1:4,00 1:1,94
OPOIIHSAHOT 3aBapKH
bopouso avapartose (Ges . 59 50,15 4425 38,35
TIoNepeaHboi KielcTepusanii), %
Boza Ha npurotyBaHHs 3aBapKu, % 0,0 354 59,0 40,0
Bona Ha 3aminryBanHs TicTa, % 40,0 4,6 0,0 0,0
Cinb, % 1 1 1
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OL{HIOBAHHS 3IIMCHIOBAIM [UIIXOM 3allOBHEHHS
JIBOX TUMIB JierycTaliinux juctiB. [lepmmii muct mic-
THB NPOQUIbHY S5-OabHy HIKaTy ISl OLIHKH 0a30BHX
CCHCOPHUX BIIACTMBOCTEM 3a 5 JECKPUIITOpPAaMH: 30B-
HIIIHIA BUDJIST 1 KOJTIp, 3amax (apoMar), CMak, TeKCTypa
(Y T. 4. KJIGHKICTh Ta TBEPAICTD) 1 3arajibHa MPUHHATHICTS.
Hpyruii TMcT BUKOPUCTOBYBAIIM IS T€IOHIYHOTO aHa-
N3y 3a 5-0anpHOO 1IKasiow (Jie 1 — «mayxe He nonoda-
ETBCS», 5 — «IyKe MOI00AECTHCS) 3 METOI0 BU3HAYCHHS
CIIOKMBYMX TIepeBar Ta MOTEHIIIHOTO HaMipy Tpua0aTH
PO3pOOIICHHI TIPOITYKT.

Pesyabratm  1ociaimkeHb  Ta  00rOBOpEHHS.
OpraHosienTHYHa OIIHKA 3pa3KiB OE3MIFOTCHOBUX MaKa-
POHHHMX BHPOOIB Ha OCHOBI OOpOIIHA aMapaHTOBOIO
€ KJTFOUOBHM 1HJIUKATOPOM iX CIIOKHBYOI CIIPOMOXHOCTI,
OCKIJIbKY BBE/ICHHS HETPAIUIIHHOI CHPOBUHHU Ta 3MiHa
TEXHOJIOTIYHUX TapamMeTpiB  3amicy 0e3nocepeaHbo
TpaHC(OPMYIOTh TEKCTYPHI, CMAKOBI Ta Bi3yaJlbHi XapakK-
TEPUCTHKH TOTOBOTO MPOMYKTY. JlerycrauiiiHy OLIHKY
Bi/IBAPEHUX 3pa3KiB IPOBOAMIIHN 32 5-0albHOIO MIKAJIOK0
3a TaKUMH JIECKPUIITOPAMU: 30BHIIIHIA BUIVIS, KOJIp,
apoMar, CMaK Ta KOHCHCTEHIIisl (TEKCTypa).

Konip ma 306niwninu euznno. bopomHo amapaH-
TOBE HaZae BHPOOAaM creudivyHOro CipyBaTO-Kpe-
MOBOTO 200 CBITJIIO-KOPUYHEBOTO BiATIHKY 3 TOMIT-
HUMH BKpPAIUICHHSMHA TEMHHX YaCTHHOK OOOJOHOK
3epHa, 10 CYTTEBO Bipi3HAE IX BiJ TpaaMLiiHOTO
MIICHUYHOTO E€TAJIOHY SICKPaBO-XOBTOTO KOJBOPY.
KoHTponpHmii 3pa3ok micist BapiHHS OTPUMaB Haid-
HWDKYY OIIHKY 32 30BHIIIHIM BUDIISIIOM (3,1+0,2 Gaina)
yepe3 BHpaxkeHy jAedopmallito, HasBHICTb MIKpOTpi-
IIMH Ha TIOBEPXHIi Ta BTPATy YiTKOCTI T€OMETPUIHOL
¢dopmu. BBeneHHs1 monepeaHbO KIEHCTEpU30BaHOT
(da3u (3aBapku) crpusuio cTadimi3alii KoJbopy Ta
MOKpAIEHHIO cTaHy MoBepxHi. 3pasku 1 Ta 2 xapax-
TEpU3YBaJIMCsl OJHOPIHUM KpPEMOBUM 3abapBiieH-
HSIM 13 IPUEMHUM MAaTOBUM BIJTIHKOM Ta TJIAJIKOO,
HEeJIUIKOI0 moBepxHer. Y 3pasky 3 (35% 3aBapku)
3a(hikCOBaHO TMOTIPIICHHS 30BHIIIHBOTO BHIVISILY
(3,6+0,3 Oana) BHACIIJOK YaCTKOBOTO OILJIABJICHHS
KOHTYpiB BHpOOIB depe3 HaaMmipHe HaOyxaHH:
MMOBEPXHEBHX IIAPIB.

Apomamicmax. CienupiaHuH, ITUOOKHITOPIXOBO-
3eMJIMCTHI apoMar aMapaHTy € JOMIHYIOUUM y KOH-
TposibHOMY 3pa3ky. OKkpemi JIerycTaTtopy BiazHaYaIun
JIETKUH TpaB'sTHUCTUH TPUCMaK, SIKUI MOXKe CIIpritma-
THCSl CIIOKMBauyaMH HEOJHO3Ha4HO. [igpoTepmiune
0o0poOnieHHst OOpoOIIHAa TMiJ Yac IPHUTOTYBaHHS
3aBapku (3pasku 1, 2, 3) 3yMOBHJIO YaCTKOBY JICaK-
THUBAIIIO JIMOMITHYHUX (PEPMEHTIB Ta TEPEPO3MOILT
JIETKUX KOMIIOHEHTIB, IO MPHU3BEII0 10 TIOM'SIKIIICHHS
opranoyentiuyHoro npoginro. Cmak craB Oibir 30a-
JIAHCOBaHUM, HAOYBIIIN BUPKECHUX MPHUEMHHUX HOTOK
MiJICMa)KEHOTO Tropixa Yd 3€pPHOBHX IUIACTIBIIB, 0€3
CTOPOHHIX BIJATIHKIB TpaBu 4YW TipkoTH. HaiiBuii
OIIIHKHA 32 CMAaKOBHMH SKOCTSIMH OTpPHUMaB 3pa3okK
2 (4,7+0,2 Gama).

Koncucmenyia ma mexcmypa. et neckpun-
TOp BUSBHMBCS HAWOUIBII YYyTIUBUM OO CTPYKTYp-
HuX 3MiH. KOHTponbHUI 3pa3ok micis BapiHHS MaB
MyXKY, HEOAHOPIIHY KOHCHCTEHIIIIO, JIETKO PO3BAJIO-
BaBCsI T YaC MEXaHIYHOTO BIUIMBY Ta XapaKTepU3y-
BaBCsI IT1IBUIIICHOIO JTUTKICTIO TTOBEPXHI Uepe3 IHTCH-
CHUBHHI BHX1J] aMUJIO3H y BOAY IS BapiHHSA. 3pa3ok 1
(15% 3aBapkm) TpPOACMOHCTPYBAB Kpaily 3B's3a-
HICTb, TIPOTE 3aJIUIIABCS HEOCTATHBO MPYKHUM.

3pasok 2 (25% 3aBapku) OTPUMAB MAKCHMAIIbHY
OIIiHKY 3a KoHcucTeHIio (4,8+0,1 6ana). Moro Tek-
cTypa OyJa miijpHO0, TOMIPHO TIPY>KHOI0, HaOJIIKe-
HOIO /10 cTaHy al dente, 3 TOBHOIO BiJICYTHICTIO JIHII-
KOCTi 4 po3BaproBaHHs. Lle minTBepmkye, mo 25%
KJIEHCTEPU30BAHOTO KPOXMATIO € ONTHMYMOM ISt
(hopMyBaHHSI TPUBUMIPHOI OE3TIIFOTEHOBOI MAaTpPHIII,
sIKa MIITHO yTpuMye BoJjiory. [lomambine 301IbIIeHHS
JacTKH 3aBapku 110 35% (3pa3ok 3) BUKIHKAIO ePEeKT
«rymonofioHo1» abo HaAMIPHO 3aTSHKHOT KOHCHUCTEH-
11ii; BUpOOM BTpaday MPYKHICTh Ha KOPUCTH B'SI3KO-
CTi, CTaBaJIM JINIKUMH, 1[0 HETATUBHO BILTUHYJIO Ha
3aralibHe CIIPUIHSATTSI TPOIYKTY.

TakuMm 9MHOM, 3a pe3yJbTaTaMU KOMITJIEKCHOTO
CEHCOPHOTO NPodiTIOBaHHA, 3pa30K 13 3aMiHOI0 25%
OopoITHa Ha TIOTIEPETHRO KICHCTEPHU30BaHy 3aBapKy
(3pa3ok 2) BU3HAHO ONTHMAJILHUM. BiH mpomeMoH-
CTPYBaB TapMOHIIHE MMOETHAHHS TIPYKHOI TEKCTYPH,

Tabmuws 2
OpraHoyieNTHYHI MOKA3HUKH SIKOCTi eKCIIePUMEHTATBLHUX MaKapOHHUX BUP0oOiB (n=5, P>0,95)"
Mokasmuk o T— 3pa3ok 1 3pa3ok 2 3pa3ok 3 MmenuaHuii
P (15% 3aBapenoi ¢a3n) | (25% 3aBapenoi ¢azu) | (35% 3aBapeHoi ¢pa3u) | 3pa3ok (eTag0H)

BoBuimmii pursg | 3,1+0,2a 4,24+0,1b 4,8+0,1c 3,6+0,3d 4,9+0,1c
Koumip 3,8+0,1a 4,4+0,2b 4,6+0,1b 4,14£0,2a,b 5,0+0,0c
3amax (apomar) 3,5+0,3a 4,2+0,1b 4,7+0,2¢ 4,5+0,2b,c 4,8+0,1c
Cmak 3,4+0,2a 4,1£0,3b 4,7+0,2¢ 4,0+0,1b 4,9+0,1c
Koncucrenuis 2,2+0,3a 3,8+0,2b 4,8+0,1¢ 3,2+0,2d 5,0+0,0c
(Texctypa)

jaramena 3980097 4,14+0,18 4,72+0,14 3,88+0,20 4,92+0,06
TIPUUHATHICTH

[pumitku:

*— nitepamu (a, b, ¢, d) y Mexkax OHOTO psijika MO3HAYEHO CTATMCTHMYHO 3HAYYIII BiAMIHHOCTI Mik 3pa3kamu 3a kputepiem Toroki (P<0,05). Skuio
JIITepH 30iraroThesl, PI3HMLIL MK 3pa3KaMy 3a UM ITOKa3HUKOM € CTaTHCTHYHO He3Hadymow (P>0,05).

™ — cepenHe apu(pMETHYHE YCiX I'STH JSCKPUITTOPIB [JIsl KOKHOTO 3pa3Ka.
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IJ1aJIKOT TIOBEPXHI Ta MOM'SKIIEHOTO TOPiXOBOTO MpH-
CMaKy, 10 POOHUTH HOTO KOHKYPEHTOCIIPOMOXXHUM Ha
PHUHKY O€3IMIOTEHOBUX AI€THYHHUX MPOAYKTIB.

o crocyeTbcsi CIOKUBYOTO TECTY, YUYACHUKU EKC-
MEPUMEHTY BiIIaTIM TIepeBary MakapOHHHUM BHpPOOaM
3 OopoliHa mmieHnYHOro. OJHaK, Mepes] JeryCTaIliero
MakapoHHHX BHPOOiB 80% ydYacHMKIB 3a3HAYWIIM, IO
0e3MII0TEHOBI MaKapOHHI BUPOOH BOHH «HMOBIPHO OyIH
0 TOTOBI CHIOXKMBATH» Y TOBCSAKICHHOMY JKHTTI. Takuii
camMHil BiZICOTOK OyB 3a(hiKCOBaHMI Isi KOHTPOJIBHOTO
3pasKy 3 100% OoporHa amapantoBoro. [licns neryc-
Tarlii BiJICOTOK IepeBark 3HU3UBCSL. I[lI/ICHo ymtre 60%
YYaCHUKIB 3a3HA4WIM, 10 «HMOBIPHO, TOTOBI CIIO-
KUBAaTW» KOHTPOIBHUK 3pazok. Lle 3HmkeHHs Oyio

TIOB’sI3aHE TIEPEBAKHO 3 TEKCTYPOIO MaKapOHHHX BUPO-
0iB 3 aMapaHTy Ta IXHIM 30BHILIHIM BUIVISIOM.

BucnoBku. 3a pe3ynsraTaMd  KOMIUIEKCHOTO
OLIIHIOBAaHHS OPTraHOJENTUYHUX BJIACTUBOCTEH Ta
TEKCTYpHOTO npocblmo (4,6£0,2 OGana), Haikpari
MOKa3HUKH SKOCTI MPOAEMOHCTPYBaB 3pa3ok 2 (25%
3aBapeHoi (a3u). BiH XapakTepu3yeTbesi IITBHOIO,
NPY’KHOIO,  (OPMOYTPUMYBAILHOIO — CTPYKTYpOIO,
no30aBJICHOI0 JIUMKOCTi, Ta TapMOHIHHHM oOpra-
HOJICTITUYHUM TMpoQiieM i3 MPUEMHHM TOPiXOBUM
MPUCMAKOM, IO JIO3BOJISIE PEKOMEHIYBaTH HOTO SIK
0a30By TEXHOJIOTIYHY MOJENb Yy BUPOOHHITBI Oe3-
DIIOTCHOBUX MaKapOHHUX BHPOOIB MijBUIEHOT 0i0-
JIOT1YHOI IIHHOCTI.
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Postgraduate Student; D. Kolisnyk, Student, (Uman National University). Sensory characteristics of gluten-free
pasta using pre-gelatinized amaranth flour

Abstract. Pasta is a staple food for the general population in Ukraine and worldwide. Within the realm of
specialized dietary products, a significant role is played by foods developed for individuals with conditions caused
by gluten intolerance. An analysis was conducted regarding the production of food products for people with celiac
disease. The aim of the study is to optimize the formulation and evaluate the sensory characteristics of gluten-free
pasta produced via extrusion using amaranth flour with varying degrees of starch pre-gelatinization. Research
methodology. A series of laboratory tests was conducted to determine the optimal dough hydration ratio. With the
moisture content of the dough masses fixed at 40% — adjusted to account for the high water-absorption capacity
of amaranth flour — the effect of incorporating pre-gelatinized flour paste (at levels of 15%, 25%, and 35% of the
total flour mass) on the dough's rheological properties and the quality characteristics of the finished products
was investigated. Results. It has been established that without preliminary heat treatment of the raw material, the
dough exhibits high brittleness and stickiness, making it impossible to form a stable structure due to the absence
of a gluten network in amaranth flour. Gelatinized amylopectin starch acts as a structural matrix, creating a three-
dimensional network capable of retaining starch granules during the shaping and cooking of the pasta. However,
the incorporation of an excessive amount of the gelatinized phase (35%) leads to the breakdown of the protein-
starch matrix under the influence of shear forces within the extruder, thereby increasing the loss of solids into the
cooking water. Conclusions. The optimal proportion of gelatinized flour was determined to be 25%, ensuring high
organoleptic, rheological, and physicochemical characteristics of the finished product.

Keywords: gluten-free pasta, amaranth flour, starch gelatinization, organoleptic quality indicators.
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Abstract. The article considers the current problem of ensuring the rights of citizens to the safety and quality
of food products in Ukraine, linking it with constitutional guarantees of human rights. According to Art. 3 of the
Constitution of Ukraine, the affirmation of human rights and freedoms is the main duty of the state, and human
rights are opportunities for existence and development, equal for all. The article determines that the protection of
the rights to safe products is basic, as it combines socio-historical aspects with physiological needs for consumption.
The quality of food products, according to DSTU ISO 9001:2009, depends on factors of production, distribution
and consumption, including raw materials, technologies, storage and transportation. It is influenced by industry
regulatory and legal support and compliance with standards at all stages. The state control system has shortcomings:
duplication of functions of bodies, lack of a clear structure, slow implementation of a risk-oriented approach, which
leads to almost 1.5 thousand cases of food poisoning annually. Information on control is often confidential, and
only 8 documents with the keywords “product safety and quality” are registered in the VRU database. The main
law is the Law of Ukraine “On Basic Principles and Requirements for the Safety and Quality of Food Products”,
which regulates relations between authorities, market operators and consumers, dividing them into three groups.
The law provides 95 definitions of terms, of which 14 key ones relate to humans. The article analyzes conflicts: the
innovative interpretation of drinking water as a food product contradicts the EU Council Directive 98/83/EC; the
term “hygienic requirements” has different interpretations in the orders of the Ministry of Health; the lack of a
complete list of safety indicators complicates arbitration studies. The danger of exceeding pesticide, antibiotic, and
hormone residues is related to this. The Law on State Control No. 2042—VIII mentions HACCP, but liability for its
failure is limited. Consumer rights are protected by domestic (DSTU ISO 9001:2009) and international legislation
(Rome Declaration, EU Regulations No. 178/2002, No. 852/2004). Ukraine's support for these norms indicates its
desire for European integration through the law-making, law-enforcement and control and supervisory activities of
the state. Based on the study, harmonization with the EU promises higher health protection, reliable information,
affordable products, but requires a revision of the terminology of Law No. 771/97-VR to comply with the IF'S, BRC,
GLOBALGAP, I1SO 22000 standards.

Keywords: HACCP, Codex Alimentarius, quality control, safety, expertise, quality management, audit,
standardization, certification, European integration.

Formulation of the problem in general form. freedoms is the main duty of the state. As noted in the
According to Article 3 of the Constitution of Ukraine,  Encyclopedic Handbook of the Future Lawyer, edited
human rights and freedoms and their guarantees deter- by S. F. Safulko, “human rights represent certain
mine the content and direction of the state's activities. human capabilities necessary for its existence and
The affirmation and provision of human rights and  development in specific historical conditions, which
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are objectively determined by the level of develop-
ment achieved by humanity and must be equal for all
people” [1-4].

Protection of citizens' rights to safety and quality
of products in Ukraine is the provision of one of the
basic rights, since it is based on the combination of
human rights as a socio-historical category with the
right of a person to ensure the physiological needs of
consuming quality food products as the very mean-
ing of his personal existence. At the same time, as
is known, the quality of food products depends, as
per DSTU ISO 9001:2009, on “factors of the sphere
of production and conditions of growing plant prod-
ucts, quality of raw materials, semi-finished products,
technology of their processing, equipment; factors of
the sphere of distribution — quality of storage, trans-
portation, sale; factors of the sphere of consump-
tion — quality of short-term storage, consumption
and assimilation” [5, 6]. Therefore, as it is seen, the
quality and safety of food products for the consumer
are influenced by two main factors — the sectoral reg-
ulatory and legal support determining the quality and
safety of food products and the unquestionable com-
pliance with its provisions at any of the production
technological stages [7, 8].

At the same time, at the end of 2011, S. Belinska,
N. Orlova, Yu. Motuzka noted that “the main short-
comings of the domestic system of state control of
food safety are due to a number of factors, including:
duplication of functions of control bodies, lack of a
clear organizational structure at the national level,
slow implementation of a risk-based safety man-
agement system” [9]. And this despite the fact that
almost 1.5 thousand cases of food poisoning are reg-
istered in Ukraine annually. That is why the issues of
safety and quality of products have been and remain
a relevant subject of scientific research, in particular,
by A. V. Babyuk, V. V. Brulevych, O. V. Kovaleva,
L. M. Pylypenko, O. S. Pronevich, V. Z. Yanchuk and
other scientists [10-16]. However, research into indi-
vidual norms of domestic legislation in this area is
also relevant, which is the purpose of the article.

Analysis of recent research and publications.
Analysis of foreign sources demonstrates a consensus
on the need for full harmonization with EU princi-
ples, advantages for exports and competitiveness, but
points to common challenges: resource constraints,
institutional weaknesses and the need for digitaliza-
tion, which remains relevant for Ukraine as of 2026.
Escanciano C. and Santos-Vijande M. L. (2014) in
their article [17] analyze the reasons and limitations
of the implementation of ISO 22000 as a food safety
management system in Spain, which has direct paral-
lels with the European integration process of Ukraine.
The authors emphasize that ISO 22000 integrates
HACCEP principles with preventive programs (PRP)
and a management system, ensuring full control of the
supply chain. They note the advantages for exports to
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EU markets, but criticize the lack of resources and
knowledge in small enterprises, which is a relevant
barrier for Ukraine in adapting to EU Regulations
No. 852/2004 and No. 178/2002.

Arvanitoyannis I. S. and Kassaveti A. (2009)
conduct a comparative analysis of HACCP and 1SO
22000 in the context of food of animal origin. The
authors argue that ISO 22000 is a broader system that
meets the requirements of the Codex Alimentarius
and the EU, and is recommended for EU candidate
countries such as Ukraine. They emphasize the need
to integrate communication, PRP and verification for
effective auditing, but point to the lack of empirical
data on post-Soviet countries, where implementation
often remains formal [18].

Surak J. G. (2005) considers ISO 22000 as a
global standard that solves the problem of integrat-
ing HACCP with quality management elements. The
author emphasizes that the implementation of the
system facilitates access to premium EU markets and
increases competitiveness, which is key for Ukraine
within the framework of the Association Agreement.
The work demonstrates the advantages of preventive
control, but criticizes the lack of attention to digital
monitoring and traceability tools, which is relevant
for the current stage of European integration [19].

Motarjemi Y. and Lelieveld H. (Eds.) (2014) in a
practical guide to food safety management analyze
the global challenges of implementing HACCP and
ISO 22000, including candidate countries for EU
accession. The authors emphasize the transition to
a risk-based approach "from farm to fork", manda-
tory for Ukraine in accordance with the EU acquis.
They propose training and verification algorithms,
but note typical problems: weak institutional capa-
city, lack of resources and low safety culture, which
is confirmed by the experience of Ukraine during the
2015-2022 reforms [20].

The World Bank (2009) in a report on the reform of
food safety regulation in Ukraine offers recommenda-
tions for harmonization with European standards. The
authors emphasize the need to move from the Soviet
model to preventive control based on HACCP, which
reduces risks and promotes exports. They record the
potential for cost reduction by 15-25% due to early
detection of risks, but criticize the insufficient risk-ori-
ented state control and the lack of support for small
businesses in the context of European integration [21].

Formation of article goals. The purpose of the article
is a comprehensive analysis of the state and prospects of
food safety control and quality management in Ukraine in
the context of European integration processes, in particu-
lar the implementation of the Association Agreement with
the European Union and preparation for negotiations on
full membership in the EU.

The study is aimed at assessing the degree of
harmonization of Ukrainian legislation with the
EU acquis communautaire in the field of sanitary
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and phytosanitary measures (SPS), identifying key
achievements and challenges in the implementation
of HACCP, ISO 22000 and compatible schemes
(FSSC 22000, BRC, IFS), as well as determining
strategic directions for improving state control, digi-
talization of traceability processes and increasing the
competitiveness of domestic food enterprises in the
European market.

The work also involves generalizing foreign expe-
rience (EU member states and candidates) to develop
practical recommendations for accelerating reforms
in the food industry of Ukraine, taking into account
the impact of martial law and the need to strengthen
food security.

Presentation of the main research mate-
rial. According to the Resolution of the Cabinet of
Ministers of Ukraine dated 02.09.2015 No. 667, the
main entities ensuring food safety and consumer
protection are the State Service of Ukraine for Food
Safety and Consumer Protection (State Service of
Ukraine for Food Safety and Consumer Protection) as
the central executive body, the Cabinet of Ministers
of Ukraine and the Ministry of Agrarian Policy and
Food — which together implement “state policy in the
field of veterinary medicine, safety and individual
quality indicators of food products, quarantine and
plant protection, identification and registration of ani-
mals, sanitary legislation, prevention and reduction of
the use of tobacco products and their harmful effects
on public health, metrological supervision, market
supervision within the scope of their responsibility,
seed and nursery production (in terms of certifica-
tion of seeds and planting material), registration and
accounting of machines in the agro-industrial com-
plex, state supervision (control) in the agro-industrial
complex, state supervision (control) in the areas of
protection of rights to plant varieties, seed and nurs-
eries, state control over compliance with legislation
on consumer protection and advertising in this area,
over the quality of grain and its processed products,
state supervision (control) over compliance with bio-
logical and genetic safety measures for agricultural
plants during the creation, research and practical use
of genetically modified organisms in open systems
at enterprises, institutions and organizations of the
agro-industrial complex, regardless of their subordi-
nation and form of ownership, radiation control over
the level of radioactive contamination of agricultural
products and food products.

In the aforementioned Resolution of the Cabinet
of Ministers of Ukraine, unfortunately, there was no
place for the Ministry of Health of Ukraine, which
includes the State Sanitary and Epidemiological
Service of Ukraine, and whose website, as well as the
page “dangerous factors (register)” of the ministry, do
not work stably, and for other departments, etc. By
the way, we did not find any significant orders from
the Ministry of Agrarian Policy in 2017 that directly

related to food safety issues — mostly only about
approving the versions of the charters of a number
of food enterprises and the competitive selection of
their directors.

The question of how citizens' right to safety and
quality of products is actually ensured in Ukraine
remains open, since certain information in this area,
at least for a wide range of consumers, continues to
remain confidential. It should be noted that as of today,
only 8 documents have been registered in the data-
base of the Verkhovna Rada of Ukraine “Legislation
of Ukraine” with the keywords “safety and quality
of products”. At the same time, the Law of Ukraine
“On Basic Principles and Requirements for the Safety
and Quality of Food Products” dated 23.12.1997
No. 771/97-VR provides basic definitions that are
directly relevant to every person in Ukraine.

In addition, the subjects of ensuring food safety
and consumer protection in Ukraine also include:
the Ministry of Economic Development and Trade
of Ukraine, the Ministry of Ecology and Natural
Resources of Ukraine; as well as committees and
services — the already mentioned State Sanitary
and Epidemiological Service, the State Ecological
Inspectorate, etc.

Today, the consumer's rights to a safe food product
are protected in a fairly wide range by both domes-
tic and international foreign legislation ratified by
Ukraine. These include, in particular, the Standard
DSTU ISO 9001:2009 “Quality Management
Systems. Requirements”; the Rome Declaration on
World Food Security and the World Food Summit
Action Plan; Regulation (EC) of the European
Parliament and of the Council “On establishing the
general principles and requirements of food law,
establishing the European Food Safety Authority
and laying down procedures in matters of food
safety” dated 28.01.2002 No. 178/2002; Regulation
No. 852/2004/EC dated 29.04.2004 “On the hygiene
of foodstuffs”, etc. Thus, Ukraine's support for the
protection of citizens' rights to the safety and quality
of products of international documents, in particular,
the Regulations of the EU countries, is evidence of
its desire for early European integration and is fully
ensured, in addition to law enforcement, by all other
legal forms of exercising state functions — law-mak-
ing, law-enforcement, institutional, control and
supervision [22-25].

Due to the specificity and special significance of
the subject of legislative regulation, the aforemen-
tioned Law of Ukraine “On Basic Principles and
Requirements for the Safety and Quality of Food
Products” dated 23.12.1997 No. 771/97-BP [5] at one
time provided an extremely large number of mean-
ings of the terms used therein — 95, which required
unambiguous interpretation. At the same time, the
Law, directly regulating the relations between exec-
utive authorities, food market operators and food
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consumers, actually divides them into three groups of
actors that interact with each other or influence each
other. And, as can be seen from this, among them, the
group of actors most interested in the safety and qual-
ity of food products is exclusively food consumers.
And executive authorities and food market operators
are de jure responsible, but still, frankly speaking,
secondary in terms of interest in the undoubted qual-
ity and safety of food products, participants in these
relations. Because of this, low-quality children's [26]
and adult [27] food products appear on the food mar-
ket, etc.

The following key terms of the aforementioned
Law of Ukraine should be considered basic for
humans regarding food safety: “safe food product —
a food product that does not have a harmful effect
on human health and is suitable for consumption”;
“drinking water — a food product suitable for human
consumption”; “hygienic requirements — measures
and conditions necessary to manage hazardous fac-
tors and ensure the suitability of food products for
human consumption, taking into account their use in
accordance with their intended purpose”, “maximum
residue limit (maximum permissible residue level) —
the maximum permissible content in food products
of a certain substance that has toxicological signifi-
cance and is dangerous for the human body in case
of exceeding their maximum permissible content in
food products consumed by humans”; “hazardous
factor in a food product — any chemical, physical,
biological factor of a food product or its condition
that may cause a harmful effect on human health”;
“when establishing the harmfulness of a food product
to health, the following shall be taken into account:
the possible short-term or long-term impact of the
food product on the health of the person consuming it
and on future generations”; “objects of sanitary meas-
ures — food products, animals intended for human
consumption, as well as auxiliary materials for pro-
cessing and materials in contact with food products”;
“safety parameters — scientifically substantiated and
approved by the central executive body, non-com-
pliance with which in food products may lead to a
harmful effect on human health”; “fitness mark — a
mark used in accordance with the provisions of this
Law to confirm the suitability of an unprocessed food
product of animal origin for human consumption”;
“plant products — mushrooms, berries, vegetables,
fruits and other food products of plant origin intended
for human consumption”; “risk — the possibility of a
harmful effect on human health and the degree of this
effect, resulting from a hazardous factor(s) in a food
product”; “sanitary or phytosanitary measure — any
measure taken with the aim of:... protecting human
life or health from risks arising from diseases trans-
mitted by animals, plants or products produced from
them, or from the penetration, establishment or spread
of harmful organisms”; “food product — a substance
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or product (unprocessed, partially processed or pro-
cessed) intended for human consumption”; “food
product of animal origin — milk, meat, fish, molluscs
and crustaceans, including fresh, chilled or frozen,
eggs, honey, their derivatives and other products
made from parts of animals, their individual organs
and/or tissues, intended for human consumption” — a
total of 14 definitions [28, 29].

In other, 81 definitions, the category “person” is
not used, although the category “consumer” is used
synonymously 13 times, in relation to which now, as
a formal “final consumer”, “a consumer who uses a
food product exclusively for his own consumption”
appears.

G. Kuznetsov cites such advantages of harmoniz-
ing domestic food legislation with European legisla-
tion as “a higher level of health protection; increasing
the level of reliability of information about food prod-
ucts; the appearance on the market of a larger number
of affordable food products that will support the body
in a healthy state; diversification of food products and
their “personification”, etc.

It is also necessary to take into account certain leg-
islative, not yet properly resolved, conflicts regarding
some of the above definitions, according to which,
according to experts, the same legislatively defined
“innovative” approach to drinking water, against the
background of the desire to harmonize the legislative
framework of Ukraine with the European one, comes
into conflict with the definition set out in Article 2 of
Council Directive 98/83/EC... of November 3, 1998,
on the quality of water intended for human consump-
tion”, in which “drinking water in the definition of
the EU Council Directive is not considered as a food
product” [30]. And very important in this regard
should be considered the remark of O. S. Pronevych
that “in domestic legal science there is no tradition
of studying the problems of implementing European
standards for ensuring the quality of water suitable
for human consumption” [31-33].

As for another term “hygienic requirements”, its
different interpretations, different from the one also
legally defined for other subjects of regulation, but
designated by the same term, are presented in the
current orders of the Ministry of Health of Ukraine
“On Approval of State Sanitary Norms and Rules
“Hygienic Requirements for Printed Products for
Children” dated January 18, 2007 No. 13 as “a set
of requirements aimed at ensuring the convenience
of reading the text in order to prevent the negative
impact of the reading process on human health”;
and “On Approval of State Sanitary Norms and
Rules “Disinfection, Pre-sterilization Cleaning
and Sterilization of Medical Devices in Healthcare
Institutions” dated August 11, 2014 No. 552 as “a set
of measures aimed at preventing the negative impact
of physical, chemical, microclimatic and other factors
on human health”, which is absolutely unacceptable.
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Although, at the same time, another order of the
Ministry of Health of Ukraine “On Approval of
Hygienic Requirements for Poultry Meat and Certain
Indicators of Its Quality” dated August 6, 2013
No. 694 correctly uses the term corresponding to the
legislation.

As L. Tavlui notes, “regarding the requirements of
food chain safety, key concepts and tools are common
to all regulatory documents (food standards IFS, BRC
Food, BRC loP, Dutch HACCP, GLOBALGAP, ISO
9001, ISO 14001, ISO 22000, ISO 22002-1(2,3) and
FSSC. — Author) such as: sanitary and hygienic con-
ditions — measures and conditions that are necessary
to control hazardous factors and ensure the suitabil-
ity of food products for human consumption, taking
into account its intended use” [34]. Then the question
arises why the Law of Ukraine “On Basic Principles
and Requirements for the Safety and Quality of Food
Products” dated 23.12.1997 No. 771/97-VR, although
in some cases, ignores approved international stand-
ards for the safety and quality of food products.

Regarding the term “maximum residue limit
(maximum permissible residue level)”, another key
point is the quite reasonable remark of the League
of Food Producers to the draft Law of Ukraine “On
Amendments to Certain Legislative Acts of Ukraine
on Food Safety”, posted on the website of the State
Veterinary and Phytosanitary Service of Ukraine,
regarding the completeness of the content of para-
graph 2, part 2, article 6 regarding the powers of the
central executive body that forms and ensures the
implementation of state policy in the field of health
protection, according to which “safety indicators of
food products and other objects of sanitary measures,
including maximum permissible levels of hazard-
ous factors and maximum residue limits), hygienic
requirements for objects of sanitary measures” should
be approved, since without such a list it is impossible
to organize arbitration studies. With this, in theory
and in practice, we associate the danger of exceed-
ing the maximum residue limits in food raw materi-
als and food products by residual levels, primarily of
pesticides, antibiotics and hormonal drugs.

In turn, the concept of “hazardous factor in a food
product” through its identification is used in clause 27,
clause 1, article 1 of the Law of Ukraine “On State
Control over Compliance with Legislation on Food
Products, Feed, Animal By-Products, Animal Health
and Welfare” dated 18.05.2017 No. 2042-VIII [14] in
the definition of the term “risk assessment”, as well as
in clause 35, clause 1 of the same article 6 in the defi-
nition of the term “system of analysis of hazardous
factors and control at critical points (Hazard Analysis
and Critical Control Points — HACCP)”, etc. And only
the only clause 4 of clause 1 of article 65 of this Law
regulates the liability of market operators for such an
offense as “failure to fulfill the obligation specified by
law to implement permanent procedures based on the

principles of the Hazard Analysis and Critical Control
Point (HACCP) system at the facilities” [35].

From this, it can be seen that similar comments
can be made to other key terms of the specified Law
of Ukraine, which are basic for a person regarding
food safety. This requires at least a revision of the ter-
minology of the Law of Ukraine “On Basic Principles
and Requirements for the Safety and Quality of Food
Products” in order to bring it into line with current
international standards. Although it was previously
noted that “the law aims to harmonize Ukrainian leg-
islation with EU legislation in the field of food safety
and quality, ensuring a high level of protection of
human health and consumer interests, as well as cre-
ating transparent conditions for conducting economic
activities, increasing the competitiveness of domestic
food products and reducing their prices” and that “the
law provides for clarification of terminology, types
of offenses and adequacy of punishment, creation of
a single regulatory body in the field of food safety,
abolition of permitting documents and procedures
that are absent in the EU, introduction of European
principles of GMO regulation, in particular, in terms
of registration of GMO sources, and not products pro-
duced from them” [36].

In general, today "the European food safety system
is recognized as one of the best in the world, and the
European consumer is the most protected. At the same
time, EU food legislation is an example of a thoughtful
approach that takes into account the interests of every-
one involved in the food market" [37], one should hope
for an unconditional future improvement in the situa-
tion with food safety and quality in Ukraine.

Conclusions on the above problems and pros-
pects for further research in the given direction.
Analysis of the regulatory framework and practice of
ensuring food safety and quality in Ukraine indicates
the presence of significant gaps and inconsistencies
that significantly limit the implementation of the con-
stitutional right of citizens to safe and high-quality
food. Despite the basic Law of Ukraine “On Basic
Principles and Requirements for Food Safety and
Quality” dated 23.12.1997 No. 771/97-BP, which con-
tains 95 definitions of terms and establishes key prin-
ciples, the state control system remains fragmented:
there is duplication of functions of bodies, lack of a
clear organizational structure at the national level,
insufficient implementation of a risk-based approach
and slow integration of HACCP principles at all
stages of the food chain. Terminological conflicts and
inconsistency of definitions with international stand-
ards are particularly critical. The legislation does not
sufficiently take into account approved international
standards (ISO 22000, IFS, BRC, GLOBALGAP),
which slows down harmonization with the EU acquis.
Information on control results is not sufficiently
accessible to a wide range of consumers, and the
number of documents registered in the VRU database
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under the keywords “safety and quality of products”
is insufficient. The European integration process
opens up significant prospects: harmonization with
EU regulations and other norms can ensure a higher
level of health protection, increase the reliability of
information, expand the range and reduce prices for
safe products. Further improvement of the food safety
and quality assurance system in Ukraine is possible

of legislation with European legislation, strengthen-
ing the institutional capacity of regulatory authorities,
increasing the responsibility of market operators and
real involvement of consumers as the main benefi-
ciaries of these changes. The European food safety
system, recognized as one of the best in the world,
can become a reference point for Ukraine, provided
that there is political will and consistent implemen-

only under the condition of systematic harmonization  tation.
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A. Anmomnenko, xawouoam mexHiuHux Hayk, ooyewm (Hayionanvnuii yuieepcumem 6iopecypcié i
npupodokopucmyeanns Yrpainu), A. T'opkyn (Kuiscokuii ynisepcumem kynomypu), O. JIwbenok (Biokpumuii
Midchapoouull yHieepcumem possumky aoounu « VKPAIHA»); /1. Bucoxoc; ®@. Tananuyk (Paxosuii konednc
«OCBITA»). Konmpons 6e3neunocmi ma ynpasiinHa AKICIIO Xapuyoeux npooyKmie y npoueci €epoinmezpauii
Yxpainu

Anomauyia. Y cmammi posansoacmscs akmyanvha npobiema 3abesneuenHs npag 2pomMaosan Ha besneunicms ma
SAKICMb XApHosUX npoOYyKmie 6 Ykpaini, nog sa3yiouu ii 3 KOHCMUmyyiuHumMu 2apanmisimu npas ioounu. Bionogiono
00 cm. 3 Koncmumyyii' Ykpainu, ymeepoicents npag i c600600 t00UHU € 20108HUM 0008 SI3KOM 0epicasu, a npasa
JHOOUHU — 1Y MOAHCIUBOCTNI OIS ICHYBAHHS A PO3GUMKY, pi6HUMU OJiA 8Cix. Y cmammi @usHaueno, uwjo 3axucm npas
Ha Oe3neuni npooyKmu € 6a308UM, OCKIIbKU NOEOHYE COYIATbHO-ICMOPUYHI acheKmu 3 (i3ionociuHumMu nompedamu
cnoocusannsi. Axicmo xapuosux npooykmis, 3a JJCTY ISO 9001:2009, sanesxcumsv 6i0 ¢haxmopis supoonuymaa,
PO3NOOLLY MA CROANCUBAHHS, BKIIOUAIOYU CUPOBUHY, MeXHON0zIl, 30epieanns ma mpancnopmyeanns. Ha nei ennusa-
10mb 2asy3e6e HOPMAMUBHO-NPAsose 3abe3neyents ma 0OMpUManHs Hopm Ha écix emanax. Cucmema 0eparcasHozo
KOHMPOTI0 MA€E HeOONIKU. 0YOM08aHHA (DYHKYIU Opeanis, 8I0CYMHICIb YiMKoi CMpPYKmMypu, NOBLIbHE 8NPOBAOINCEH-
HSl pUBUK-OPIEHMOBAH020 NIOX00Y, WO NPU3B00UMb 00 matiice 1,5 muc. unaoxie Xapuosux ompychus uwopiuno. In-
gopmayis npo konmpone uacmo kongioenyitna, a 6 6azi BPY 3apeccmposano nuuie 8 00KyMeHmia 3a Kiouogumu
cnosamu «besneynicmo ma Axicmes npodykmiey. Ocnosnum 3axkonom € 3axon Yxpainu «Ilpo ocnoemi npunyunu
ma eumocu 00 6e3neyHocmi ma AKOCMI Xapuogux npooyKmiey, AKUL pe2yioe GIOHOCUHU MIdC OpeaHamu 81aou,
onepamopamy puHKy ma CRO*CUBAYaMU, NOOLIAIOYY iX Ha mpu epynu. 3akon Haoac 95 suznayens mepminis, 3 AKUX
14 knrouosux cmocyromucs i0OUHU. Y cmammi npoananizogano Koaizii: Ho8amopcbke mpaKmy8anus NUMHOL 600U
5K Xap1o8020 npodykmy cynepedums Jupexmusi Paou €C 98/83/€C; mepmin «eicieniuni sumozuy mMae pisHoyu-
manns 6 Hakazax MO3; iocymHicms N08HO20 NepeniKy NOKA3HUKIE Oe3neyHOCmi YCKIAOHIOE apOimpatcui 0oci-
Oocennst. Hebesnexa nepesuwenms 3amuuikie necmuyudie, anmubiomuxis, 20pMoHie nog si3anda 3 yum. 3aKon npo
oeporcasnuti konmpons Ne2042—VIII zeadye HACCP, ane 6ionogioanvhicms 3a 11020 HeUKOHaHHs oomedxcena. Ilpa-
6a cnoocusauis saxuweni eimuusnsuum (JCTY ISO 9001:2009) ma miscnapoonum 3axonooaécmeom (Pumcoka
Odexaapayis, Peenamenmu €C Nel78/2002, Ne852/2004). I[Tiompumxa YKkpainow yux HOpm c8i0uums npo npacHeHHs
0o espoinmezpayii uepe3 npagomeopuy, Pago3acMoco8Hy ma KOHMpPOIbHO-HAAA008Y OisIbHICMb 0epicasu. Bu-
X005uu 3 docnioxncenns, capmonizayis 3 €C 0biysae suwutl 3axucm 300po8 s, 00CmMOGIPHY THpopmayiro, 0OCMynHi
npooykmu, ane nompedye nepeenidy mepminonoeii 3axony Ne771/97-BP ons eionogionocmi cmanoapmam IFS,
BRC, GLOBALGAP, ISO 22000.

Knrwuoei cnosa: HACCP, Codex Alimentarius, Konmponv axocmi, Oe3neyHicmos, excnepmu3sa, ynpasiinHa aKic-
mio, ayoum, cmanoapmuszayis, cepmugixayis, €spoinmespayisi.
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Anomauin. Mema oocnioxncennsn. Mema Oocniodxcenms nousieac y nposeodenti NOPiGHsIbHO20 analizy 0iono-
2IUHOT YIHHOCMI albMePHAMUBHUX 0dcepel NPOmeiny pOCIUHHO20 Ma MIKPOOIONO2IUHO20 NOXOOMCEHHsL Md GU3HA-
YeHHI NepCneKmu ix UKOPUCMAHHA ) CYUACHUX Xapuosux cucmemax. Memoouka docniorscenns. Ilopiensnioruti
amaniz npogeodeHo 3a NOKAZHUKAMU AMIHOKUCIOMHO20 CKIAOY, 3aC80I08AHOCMI, 0i000CMYNHOCTI, HAABHOCI AH-
MUHYMPIEHMIG | CYYACHUX THME2PATbHUX KpUumepiie oyintosants 6iono2iunoi yinnocmi npomeinis. Pezynomamu.
YV pesynomami oocniodcenns cucmemamuz08aHo CyuacHi HAyKosi nioxoou 00 OYIHIOBAHHS OION02TuHOT YiHHOCMI
ANLIMEPHAMUBHUX 0Jicepel NPOMeiny ma NOKA3AHO e8ONOYII0 Kpumepiis i usHaueHHs 610 OYiHIOBAHHSA 3A2ATbHO20
emicmy 0iIKa 00 KOMNIEKCHO20 AHANI3Y U020 HYMPUMUSHUX Xapakmepucmuk. Becmanoeneno, wo euxopucmanis
OKpeMux noKa3HUKi6 He 3abe3neyye 00'cKmueH020 NOPIGHIHHS POCIUHHUX | MIKPOOIOIO2IYHUX npOmeinis, mooi K ix
KOMNLEKCHE 3ACMOCY8AlH s 00360IAE DLIbIUL NOBHO OYIHUMU XapUo8Y AKicmb Olika. Buseneno, ujo ocnosnumu gax-
mopamu, siKi 00MeAHCyIoms OION0STUHY YIHHICIb POCTUHHUX OLIKIE, € dehiyum OKpeMux He3amiHHUX aAMIHOKUCIOM
i HasAHICMb AHMUHYMPIEHMIB, MOOI AK 015 MIKPOOION02IUHUX OLIKI6 GUSHAYAIbHE 3HAUCHHSA MAE eheKmUBHICMb
MeXHON02I PYUHYBAHHSL KIIMUHHOL cminKu ma excmpaxyii 6inkoeoi ¢paxyii. Jlosedeno, ujo nailbinbus nepcnex-
MUBHUM HANPSAMOM NiOGULeHHsl DIONO02TUHOT YIHHOCMI XAP1OBUX NPOOVKMIE € BUKOPUCIAHHS KOMOIHOBAHUX OLIKO-
BUX cUCTEM, Y AKUX POCIUHHI Ma MIKPOOIONO2TUHI NPOMEiHU 63AEMHO KOMNEHCYIOMb 61ACHT oOMedicenHs. Bucho-
6KU. Y3az2anvHeHHs: OmpUManux pe3yivmamis 003601U10 chopmy8amu HayKo8o 0OIPYHIMOBAH] peKoMeHOayii o000
6UOOPY anbmepHamusHUX 0dcepen NPomeiny 3anedxdcHo Gi0 iIX HYMPUMUSHUX XAPAKMEPUCUK | MEXHON02IUHO20
npusnadenns. Ilpakxmuuna 3nauumicme pe3yibmamie 00CIiONCeHHs, NONSAAE Y MONCTUBOCIIT BUKOPUCTHAHHSL 3ANPO-
NOHOBAHO20 NIOX0OY NIO YAC PO3POOIEHHS HOBUX OIIKOBUX [HEpedieHmis, onmumizayii peyenmyp (yHKYIOHATbHUX
Xapuosux npooykmis, yOOCKOHAIEeHHs MeXHONL02ill nepepooKy AbMePHAMUEHOT OIIKOBOI CUPOBUHU A HAYKOBO2O
00TPYHMYBaAHHSL 6UOOPY POCIUHHUX | MIKDOOIOIOSTUHUX NPOMEIHIE 0t CMEOPEHHs NPOOYKMIG i3 NPOSHO308AHO GU-
COKO10 0I0/10214HOI0 YIHHICTNIO.

Knrwouosi cnosa: aremepramushi odxcepeia npomeiny, pociunti Oiiku, Mikpo6ionociuni oiiku, 6ionociuna yin-
HicMb OLIKA, AMIHOKUCIOMHUL CKAO.

AKTyaJIbHICTh TeMHU JOCIIDKCHHS 3yMOBJIEHA
HEOOXIIHICTIO HAyKOBO OOTPYHTOBAHOI OIIHKH 0i0-
JIOTIYHOT I[IHHOCTI aJbTEPHATUBHUX JDKEPET IIPO-
TETHy SK OCHOBH ()OPMYBaHHS CTIHKUX, OE3MEUHUX
1 pecypcoepeKTHUBHUX TPOJOBOIBINX CHCTEM.

IMocTtanoBka mpodiaemn. 3abe3reueHHS Hace-
JICHHS TIOBHOI[IHHUM Xap4YOBUM O1UIKOM CTa€ OIHHUM
13 KIIFOYOBUX BHKIIUKIB Cy4acHOT MPOJIOBOJIBIOT CHC-
Temu. [IporHo3oBaHe 3pOCTaHHs CBITOBOTO ITIOIHTY
Ha MPOTETH, 0OMEKEHICTh MPUPOIHUX PECYPCIB, TiJI-
BUIIICHHS CKOJIOITYHOTO HABaHTAXXCHHS BiJ| Tpaju-
LIHHOTO TBAPUHHUIITBA T4 HEOOXIHICTh CKOPOUYCHHS
BUKH/IIB TAPHUKOBHX Ta3iB 3MYIIYIOTh MEpPerisiaTu
yCTaJleHl MiJIXOAU 10 BUPOOHUIITBA O1IIKOBOI CHPO-
BUHH. 32 IUX YMOB aJbTEpHATHBHI JpKepena Mpo-
TEIHY BXKE HE PO3INISJIAIOTHCS JIAIIE SIK 3aMiHHUKU
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MPOAYKTIB TBAPUHHOTO TOXO/DKEHHs. BoHM mocTy-
MoBO (hOPMYIOTh OKpEMHI HAlpsiM PO3BHUTKY Xap4o-
BOI 1HIyCTpii, IO MOEAHYE JOCSITHEHHS 010TEXHO-
JIOTi1, HYTPHIIOJIOTIi Ta Xap4oBoi Ximii. OcoOnuBuii
IHTepeC BHKIMKAIOTh POCIMHHI Ta MiKpoOioio-
riuHi OLNKH, BUPOOHUIITBO SKHX XapaKTePU3YEThCS
3HAUHO MEHIITNM CHOKUBAHHSIM 3eMEJIbHUX 1 BOAHUX
pecypciB, MOXKITUBICTIO IIBUAKOTO MacIiTaOyBaHHS
Ta BUCOKHM TOTEHIIATIOM JUIS CTBOPEHHsI (DYHKIIi-
OHAJIBHUX XapuoBHX TPOAYKTiB. [Ipore mpakTuyHa
[IHHICT IHUX JDKEPENT BHU3HAYAETHCS HacaMIIepes
IXHBOIO O10JIOTIYHOIO SIKICTIO, @ HE JIMIIE 00CsATaMu
BUPOOHUIITBA YU €KOJIOTTYHUMHU ITepeBaraMu.
AHaJdi3 ocTaHHIX HocaigxeHs i myoJikamiii. 3a
OCTaHHI POKH JTOCIIPKEHHS aIETCPHATUBHUX JIKEPETT
MPOTETHY ICTOTHO 3MIHMIIM CBiil okyc. SIKkio paHime
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repeBakaa Ol[iHKa eKOJIOTTYHHX MepeBar poCIMHHOL
CHPOBHHU MOPIBHSHO 3 TBAPUHHOIO, TO HUHI OCHOBHA
yBara MpUAISETbCS Xap4yoBiil MOBHOIIIHHOCTI OlJIKa,
HOro 3acBOIOBAHOCTI Ta 3AaTHOCTI 3a0e3medyBaTH
¢izionoriuni HOTpe6I/I opraH13My monunHu. Lle 3ymo-
BHIIO PO3BHTOK MiAXONiB 0 BU3HAYCHHS Oioyoriu-
HOI IIHHOCTI MPOTEiHIB, OHAK €MHOTO MiIXOAY 0
MOPIBHAUIBHOT OLIHKK Pi3HUX ANbTEPHATHBHUX JDKE-
eIt MOKH 1110 He ChOPMOBAHO.

L. Herreman, P. Nommensen, B. Pennings Ta
M. C. Laus [1] moka3zanu, 1110 BUKOPUCTAHHS TTOKa3-
Huka DIAAS 3a0esrnedye OUIBII TMOBHY XapakTe-
PUCTHKY Xap4oBOi LIHHOCTI MPOTEIHIB MOPIBHSIHO
3 PDCAAS, ockiibku BpaxoBYy€ iJicaJibHy 3aCBOIO-
BaHICTh HE3aMIHHUX aMiHOKUCIOT. Ha ocHOBI mopis-
HSTHHSI POCJIMHHUX 1 TBAPUHHUX OLJIKiB aBTOPH BCTa-
HOBWJIM 3HAYHI BIJIMIHHOCTI Mi)X OKPEMUMH BUJIaMU
POCIIMHHOI CHPOBHMHHU: 130JbOBaHUN COEBUN O1IOK
HaOIMKAETHCS JI0 IOKA3HUKIB TBAPUHHUX MPOTEIHIB,
TOAI SIK OUTKK 3ePHOBUX KYJBTYP XapaKTepU3YIOThCS
JIeBIUTOM OKPEeMHX He3aMIHHUX aMiHOKHUCJIOT.

[MuTanHs Xap4oBOi MIHHOCTI POCIMHHUX MPOTEi-
HIiB OTpUMAJIO TONANBLINNA PO3BUTOK y JOCHIHKEHHI
I. Medina-Vera Ta iH. [2]. ABTOpH BCTaHOBWIIH, 110
MOKMBHA IIHHICTh POCIMHHUX OUTKIB BU3HAYAETHCS
He Jiiie IXHIM aMiHOKHCIIOTHUM CKJIaJ oM, a i CTy-
[IEHEM TEXHOJIOTTYHOT 00poOKu. BoHU moka3zanu, 1o
(depmenTanis, 13055 OLMKOBHX (pakiliii Ta €H3U-
MaTHYHUH TIAPOIII3 CIPUSIOTH MIABUILICHHIO 3aCBOO-
BaHOCTI aMiHOKHUCIIOT i 3MEHIIICHHIO BMICTY aHTHHY-
TPIEHTIB.

CyyacHi HampsIMH PO3BHTKY TEXHOJIOTiIH BHPOO-
HUITBAa POCIUHHMX OUIKiB po3rmistHyan N. Kumar
ta iH. [3]. OTpuMaHi HUIMHU pPe3yabTaTy CBiAYaTh, 110
BUKOPUCTaHHS Mpeuu3iiiHoi dhepmenTanii, excrpysii
BUCOKOi BOJIOTOCTi, ()epMeHTaTHBHOI Momudikaiii
Ta Cy4acHHX METOIB (PpakI[iOHyBaHHsI CIIPUSE TTiJI-
BUIIICHHIO JIOCTYITHOCTI HE3aMIHHHUX aMIiHOKHCIIOT
1 TMOKpamieHHI0 (YHKIIOHAJIbHUX XapaKTePUCTHK
OUTKOBUX THTPE/IEHTIB.

Oco06aMBOCTI O1TKOBOT SIKOCTI TOTOBUX aJbTep-
HaTHBHHUX MPOAYKTIB mociiawiu S. Cutroneo Ta iH.
[4]. BoHu BCTaHOBHIIH, 1110 BUCOKHI BMICT MPOTEIHY
B aHAJIOTax M'sica He 3aBXKIH CYNPOBOKY€ETHCS BUCO-
KHMHU MIOKa3HUKaMH HOTO 3aCBOIOBAHOCTI. Pesynbraru
JIOCITI/PKEHHS CBIUATh MPO 1CTOTHI BIIMIHHOCTI MiXK
KOMepHII/IHI/IMI/I MPOIYKTaMH 3a aMiHOKHCJIOTHUM
npodnneM 1 piBHEM IEpPETPaBHOCTI, TOJI K TEXHO-
JoriuHa 00poOKa JIUIIe YacTKOBO KOMIIEHCYE OOMe-
JKEHHS POCIMHHOI CHPOBUHU.

[IpuunHU Takux BIAMIHHOCTEW MpOAaHAJI3yBan
J. Auer T1a in. [5]. Bonu BcTaHOBMIH, IO OIJIKH COI,
rOpoxy Ta KOPMOBHX 000iB, HE3BaKAIOUU HA MOAI0-
HUH aMIHOKHMCJIOTHUH CKJIaJl, XapaKTePU3YHOThCs
Ppi3HOIO 6iOJIOCTy11HiCTIO 4yepe3 OCOOJMBOCTI Kili-
THHHOI CTPYKTYpH, BMICT (iTaTiB Ta B3aEMOJIIIO
OUIKIB 13 MiHEpPaJTbHUMH KOMITOHCHTaMH. OTpI/IMaHl
pe3yNIbTaTH TaKOXK IMOKa3allH, 10 OKPEeMi CIOCOOH

TEXHOJOTIYHOT OOpOOKHM TMiJBHIIYIOTh 3aCBOIOBa-
HICTb SIK IPOTETHIB, TaK 1 MiHEPATbHUX PEUOBHH.

BrnnuB  cynmyTHIX ~ KOMIIOHEHTIB — POCIHHHOT
CUPOBHHH Ha 3aCBOIOBAHICTh OUIKIB JIOCIHIIUB
C. S. Brennan [6]. ABTOp BCTaHOBUB, 110 (PEHONBHI
CTIOJIYKH 371aTHI 3MiHIOBAaTH MEPETPABHICTH MPOTETHIB
IUIIXOM YTBOPEHHS OUIKOBO-()EHOIBHUX KOMILIEK-
CiB, X042 OJTHOYACHO BOHHU 3a0e3MeUyIOTh aHTHOKCH-
JTAaHTHI BIACTHUBOCTI MPOIYKTY.

Binku MikpoOioJIOTriyHOTO TMOXO/HKEHHS PO3IIIs-
myau R. Kumar ta in. [7]. ABTOpH BCTaHOBHIIH, IIIO
MIKPOBOIOPOCTI XapaKTepU3YIOThCS 30aIaHCOBAaHIM
aMIHOKHCIIOTHUM TpodineM, BUCOKHUM BMiCTOM 0io-
JIOTIYHO aKTHBHHUX MENTH[IB 1 MOXYTh BHKOPHCTO-
BYBaTHCSl SIK JDKEpeNo (QYHKI[IOHAIBHUX OLIKOBUX
IHTpenieHTIB.

BunisieHHsl HeTOCHiIZKeHUX YACTHH 3arajbHOl
npodsemu. [IpoBenennii anHami3 JiTepaTypu CBij-
YUTh, M0 CYYaCHI JOCIIHKCHHS JIETAILHO XapaKTe-
PHU3YIOTH OKpeMi TPYIH POCIUHHHX a00 MikpoOio-
JIOTIYHUX OUIKIB, OMHAK MEPEBAXHO PO3MISIIAIOTH 1X
He3aJIe)KHO Of[Ha Bix oxHOI Ta iH. [1-7]. Y HaykoBHX
myOITiKaigx HEZOCTAaTHbO TMIPeNCTaBIeHI poOOoTH,
y SKHX OOWIBI TPyNW ambTePHATUBHUX IPOTEIHIB
MOPIBHIOIOTBCSA 32 €MHOI0 CHCTEMOIO KpUTEpIiB i3
ypaxyBaHHSIM aMiHOKHCJIOTHOTO CKJIaay, 3acBOIO-
BaHOCTi, O10OCTYNMHOCTI, BIUIUBY aHTHHYTPIE€HTIB
1 TEXHOJIOT1YHOT OOPOOKH.

®opmyBaHHA uijeil crarTi (IOCTaHOBKA
3aBaaHHs). MeTa NOCHTIUKEHHS TOJIATaE y TMPOBe-
JIEHHI TOPIBHSJIBLHOTO aHaNi3y O10JOTIYHOI ITIHHO-
CTi ambTePHATUBHUX JDKEPEN MPOTEIHY POCIWHHOTO
Ta MIKpOOI1OJOTIYHOTO TIOXOKEHHSI Ta BHU3HAYCHHI
MEPCIEKTUB TX BUKOPUCTAHHS Y CYYaCHUX XapuyOBHX
CHUCTEMax.

O0’exkT Ta npenMer aociaimkenHs. O0’exToM
JOCII/DKEHHST € aNbTepHATHBHI JDKEpena IMPOTEeTHY
POCIIMHHOTO Ta MIKPOOIOJOTIYHOTO TIOXOMKEHHSI.
[Ipenmerom mociimkeHHS € iX OlojoridyHa IiHHICTS,
1110 OLIIHIOETHCS 32 AMIHOKHUCIIOTHUM CKJIaZIOM, 3aCBO-
I0BaHICTIO, 010I0CTYMHICTIO, HASBHICTIO aHTHHYTPi-
enriB, nokasnukamu DIAAS 1 PDCAAS Tta BrummBom
TEXHOJIOTTYHOT 00POOKH.

Metoau gocailKeHHsI Ta Opradizaimisi aoc.i-
JMKeHHs1. MeTo010Tis TOCIiIPKeHHS IPYHTY€EThCS Ha
KOMILIEKCHOMY 3aCTOCYBaHHI aHaIi3y, CHHTE3Y, CHC-
Temaru3aiii Ta y3arajbHCHHs HayKOBOI mTepaTypH
NOPIBHSUIBHOTO ~ aHami3y, CTPYKTYPHO-JIOTIYHOTO
METOAY Ta HayKoOBOTO Yy3araipHeHHs. CrerianbHe
naboparopHe oOnagHaHHS HE BHKOPHCTOBYBAJOCH,
OCKUIBKU JIOCHIJDKEHHS Ma€ aHAIITUYHO-OIVISIAOBUI
Xapakrep.

CraTHCTHYHA OL[IHKA O/lepsKaHUX Pe3yJbTAaTiB.
CraTucTUYHE ONpAIIOBAaHHS EKCIePUMEHTAIbHUX
JaHWX HE MPOBOJMIIOCS y 3B’S3KY 3 aHaJITUYHO-OT-
JISIZIOBUM  XapaKTEepPOM  JIOCIIPKESHHS; TOPIBHSHHS
3IIMCHEHO 3a y3arajlbHEHHMMH JaHUMU HayKOBHX
JUKepelt.
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Bukiaax ocHOBHOro marepiajy AocC/IigKeHHs.
OriHtoBaHHS 010JOTIYHOT MIHHOCTI aJIBTEPHATHBHIX
JOKepell TPOTEiHy € OJHUM 13 HaWOULIbII JUCKYCIH-
HUX HampsMiB cydacHOi HyTpuuionorii. [Ipuumna
MoJIsira€ He Y BiICYTHOCTI METOJIB BU3HAYCHHS SIKO-
CTi OiNKa, a B TOMY, 110 KOKEH 13 HUX XapaKTepH3ye
JIMIIE OKPEMUI acleKT Horo xap4yoBol HiHHOCTI [6].
3i 301IBIIEHHSM KUTBKOCTI POCIMHHUX 1 MiKpoOioo-
TYHUX JpKepell TPOTeiHy CTajlo OYeBUIHO, IO OJHA-
KOBHH BMICT OiJIKa HE TapaHTy€e OAHAKOBOI e()EeKTHB-
HOCTI HOro BUKOpHUCTaHHs opraizmom. Came TOMy
Cy4acHe pO3yMiHHSI Oi0JIOTiYHOI LIHHOCTI TPYHTY-
€ThCSI Ha KOMIUIEKCHIM OLUIHII aMIHOKHCJIOTHOTO
CKJIaJly, 3aCBOIOBAHOCTI, 010I0OCTYIHOCTI Ta BIUIMBY
TEXHOJIOTIYHOI 00pOOKHM, a HE JHUINE HA BU3HAYCHHI
3arajibHOI KiJIbKOCTI TIPOTETHY.

EBoutromist miaxoaiB 10 OLIHIOBAHHS OLIKOBOT SIKO-
CTi BimoOpakae 3MiHY YSIBICHb IPO POJIb MPOTEiHY
B Xap4uyBaHHi JroauHu. [lepii MeToanku Oyau opieH-
TOBaHI MEePEeBKHO Ha KUIbKICHUH BMICT OiiKa y mpo-
JIyKTi, OJIHAK MO JTOCHIJKCHHS TI0Ka3ali, 110
LBOTO MOKa3HWKA HEOCTATHBO JJIsl TIPOTHO3YBaHHSI
vioro (¢izionoriunoi edexkruBHocTi [1]. [ToniOHI 3Ha-
YEHHS MACOBOI YaCTKHM IIPOTEIHY MOXYTb IOEIHY-
BaTHUCS 3 ICTOTHUMHU BiJIMIHHOCTSIMH y 3a0€311€4eHO-
CTI HE3aMIiHHUMH aMIiHOKHCJIOTAaMH, iX 3aCBOEHHI Ta
MOJaNBIIOMY BUKOPHUCTaHHI B opranisMi. Lle 3ymo-
BUJIO MOCTYIOBHN MEPEXija JI0 THTErpOBAHUX ITiJX0-
B, sIKi BPaxOBYIOTh He JIMIIE XIMIYHHUI CKJIaja Oika,
a i 0coOIMMBOCTI HOro MeTaboMiuHOT JOCTYIHOCTI.

OnHuM 13 mepmux MiKHApOIHO BH3HAHUX 1HTeE-
rpanbHuX KpurtepiiB craB Protein Digestibility
Corrected Amino Acid Score (PDCAAS). Moro
3aCTOCYBaHHS JIO3BOJIMJIO TIOEJHATH OLIHKY amiHO-
KUCJIOTHOTO CKJIaay 3 MOKa3HUKOM 3arajbHOI mepe-
TPaBHOCTI O1JIKa Ta BAKOPUCTOBYBATH €TMHUI ITi1X1]T
JUIs. TIOPIBHSIHHSL PI3HMX JKepen nporeiny. Pazom
i3 TUM HaKOIMYEHHSI EKCIEPUMEHTAIBHUX JIaHUX
MIPOJICMOHCTPYBAJIO HHM3KY METOMOJIOTIYHUX OOMe-
JKeHb 1IbOTO MoKa3Huka. Hacammepen BiH OazyeTbes
Ha (ekanbHIl IMepeTpaBHOCTI, fKa HE BimoOpakae
pealbHOTO PIBHSI 3aCBOEHHS OKPEMHX HE3aMiHHHX
AMIHOKHUCIIOT y TOHKOMY KHIIeYHUKY. Kpim ToOTO,
BepXHE OOMEKeHHs1 3HaueHHAM 1,0 YHEMOKIIHBIIOE
nudepeHIialio OUIKIB 13 Iy’Ke BUCOKOI0 XapyOBOIO
sIKICTIO [7].

[Momanpuiuii pO3BUTOK METOMOJIOTIT OIIHIOBAHHS
npuBiB 10 BrpoBakeHHs Digestible Indispensable
Amino Acid Score (DIAAS) [5]. Ha Biaminy Bix
PDCAAS, el mnoka3HUK BH3HAYae 1JicajbHy
3aCBOIOBAHICTh KOXXHOT HE3aMIHHOI aMiHOKHCIIOTH
OKpEMO, IO JI03BOJISIE BCTAHOBHUTH JIIMITYIOUI ami-
HOKHCJIOTH Ta OIIHWTH iXHIM BIUIMB Ha 3arajbHy
OloioriuHy MiHHICTH Oinka. [Ijis anpTepHATHBHHUX
JOKepell MPOTeTHy Taka JeTalli3allis € MPUHIIUIIOBO
BaXJIMBOIO. PocnmuHHI Ta MiKpoOioioriuHi OiIKH
HEPIIKO MatOTh MOAIOHMI 3aralbHUH YMICT MPOTETHY,
OJTHAK CYTTEBO BIAPI3HSIOTHCSA 3a 3a0€3IEUCHICTIO
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OKpEMHMH He3aMiHHUMH aMiHOKUCIIOTAMH Ta piBHEM
X 3aCBO€HHSI.

Po3BUTOK cyudacHMX TEXHOJOTi BUPOOHMIITBA
OUIKOBMX IHIPEIIEHTIB I0Ka3aB, 110 HAaBITh BUKO-
pucranaa DIAAS He nae BuUYepmHOI XapakTepH-
CTHKH XapyoBOi SIKOCTI aJBTEPHATHBHOTO MPOTEiHY
[6]. BionoriuHa miHHICTE GOPMYETHCS MiJ] BILTABOM
3HAQUHO INUPIIOrO KOMIUIEKCY YMHHHKIB. Jlo HHUX
HaJIe)KaTh aMIHOKUCIOTHUH TpoQilib, CIiBBIIHO-
[ICHHS HE3aMIHHUX aMIHOKHCJIOT, HasBHICTh aHTH-
HYTPIEHTIB, CTYMIHb JEHATypaIlii O1TKOBUX MOJEKYII,
a TaKOK CTPYKTYpHI 3MiHH, 1[0 BUHUKAIOTh IIiJ] Yac
(depMmeHTalii, excTpy3ii, eH3UMATHYHOTO T1J[POIIi3y,
MpOpOIIyBaHHs ab0 IHIUX CIOCOOIB TEXHOJIOTIY-
HOT 00poOKH. Y 0araTbOX BHITaJKax caMe TEXHOJIO-
risi BAPOOHUIITBA BU3HAYAE KIHIIEBY 010JOCTYIHICTh
OiTka OUTBIITOI0 MIPOTO, HiXK MOTO TTOYaTKOBHHA XiMid-
HUH CKJIa.

Oco0MBOCTI OLIIHIOBaHHS POCIMHHUX 1 MiKp0OOio-
JIOT1YHKX OUIKIB TAKOXK CYTTEBO Pi3HATHCS. 1i1st Olib-
IIOCTI POCIMHHUX TPOTEIHIB TOJOBHUM (haKTOPOM
3aTUIIAETHCS 1e(IIUT OKPEMHUX HE3aMIHHUX aMiHO-
KHCIIOT, TOMY CY9acHi IOCIIDKEHHS Jeajll JacTimne
crpsiMOBaHi Ha (hOpPMYBaHHSI KOMILIEMEHTapHUX OiJI-
koBHX komro3uiliil [1]. Iloegranns OLIKIB 3epHOBHX
1 6000BUX KyJIBTYp JO3BOJISIE HAOIU3UTH aMiHOKHC-
JOTHUH 1TPod ik 10 (Hi3107T0TIYHO ONTUMATBHOTO 0e3
301IBIIIEHHS 3aralbHOTO BMICTY mpoTeiny. s OiikiB
MIKpOOIOJIOTIYHOTO TTOXO/KEHHS OCHOBHUM OOMe-
YKCHHSIM € HE aMiHOKHUCIIOTHHH CKJIAJl, a TOCTYIHICTh
O1IKOBMX KOMIIOHEHTIB MicTs pyHHYBaHHA KIITHHHOT
crinku. Came ToMy cydacHi OioTexHOJOTil memani
OinpIIe Opi€HTOBaHI Ha BIOCKOHAJICHHS CITOCOOIB
ekcTpaxinii Ta 00poOKu GiomMacH, 3TaTHUX TT1IBUTITUTH
piBeHb 3aCBOIOBAHOCTI OijKa.

[IpoBenennii aHami3 CBIAYNTH, MO KOACH 13
Cy4JaCHHMX TIOKa3HHKIB OKpPEeMO He 3a0e3redye TOB-
HOT OITIHKM O10JIOTIYHO1 ITIHHOCTI albTePHATHBHOTO
npotreiny [2]. AMIHOKHCIOTHHN Tpodisib XapakTe-
pHU3y€e TMOTEHIIHHY TOBHOIIIHHICTE Oi7Ka, OJHAK HE
BPAxOBYE CTYyMiHb HOTO 3acBOeHHS. [loka3HUKY nepe-
TPaBHOCTI B1I0OpakarTh JOCTYIMHICTH aMiHOKHCIIOT
JUTsL OpraHi3My, ajie He JarTh BIAMOBIII MO0 iIXHBOT
30aJ1aHCOBaHOCTI. AHaji3 TEXHOJOTIYHOI 0OpOOKH
JEMOHCTPYE 3MiHU XapuoBO1 SIKOCTI IPOIYKTY, MIPOTE
HE MOXXE BUKOPUCTOBYBATHCS SK CAMOCTIHHHWHA KpH-
Tepiil MOPIBHSAHHS PI3HUX JHKepen Olika.

3 oy Ha Lie MOJANBIINI MOPIBHSUIBHUN aHa-
73 POCIMHHUX 1 MIKpOOIONOTIYHUX JKepeln MpoTe-
iHy JOUITBHO 3[iHCHIOBAaTH Ha OCHOBI IHTETPOBAHOI
CUCTEMH KPUTEPIIB, 10 OEIHYE OI[IHFOBAHHS aMiHO-
KHCJIOTHOTO CcKiajy, nokasHukiB PDCAAS i DIAAS,
PiBHSI 3aCBOIOBAHOCTI, 010OCTYITHOCTI Ta BILJIMBY
TEXHOJOTiYyHOT 00poOku. Cucremaruzamito cydvac-
HMX MIOXOMIB 10 OLIHIOBAHHS OI0IOrIYHOI LIHHO-
CT1 almbTEepHATUBHHUX NPOTEIHIB HaBeAECHO B TaoOM. 1.
3anpornoHoBaHa CHCTEMa KPHUTEPiiB BUKOPUCTO-
BYETbCS SIK METOAOJIOTIYHA OCHOBA IOJANBLIOTO
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MOPIBHAIBHOTO aHaii3zy 1 3a0e3mevye MOMKIHBICTD
3icTaBiIeHHsI O1IKiB PI3HOTO MOXOKESHHS 33 € IMHUMH
MPUHIHUIIAMH OIIHIOBaHHSI.

AHali3 cy4acHUX MiAXOiB MOKa3ye, IO YHiBep-
CaAJILHOI'O IMMOKAa3HMKa OL[IHIOBAHHS O10JIOrIYHOI LiH-
HOCTI aJbTepHAaTUBHUX JPKEpes MpoTeiHy Hapasi He
icHye. KoxeH 13 BAKOpUCTOBYBaHUX KPUTEPiiB Xapak-
TEpPU3yE OKPEMUU acleKT XapyoBOl SIKOCTI Oijka,
TOMY iX 3acTOoCyBaHHS 130J1bOBAaHO HE 3a0e3redye
00'€eKTUBHOTO MOPIBHSIHHA Pi3HUX JKEpell MPOTETHY.
3 omsiy Ha 1e Y MOAAJBIIOMY JOCIIIKEHHI BUKO-
PUCTAHO IHTETPOBAHUM MIJAXiJ, SKHH MOEIHYE OIli-
HIOBAaHHS aMiHOKHCJIOTHOTO MpOQiIi0, MOKa3HHUKIB
DIAAS i PDCAAS, piBHsS 3acBOKBAaHOCTI, 0i0J10-
CTYIHOCTI Ta BIUIMBY TEXHOJOT14HOi 00poOku. Taka
CUCTEMa KPUTEPIiB JO3BOJISIE 3ICTABIATA POCIHMHHI
1 MiKpOoOIOJIOTivHI OUIKHM 332 €IMHOK METOIOJIOTIY-
HOIO OCHOBOIO Ta 3a0e31edye KOPEKTHICTb IX MoJalib-
LIOTO MOPIBHSUIBHOTO aHAi3y.

KomriuiekcHe oriHOBaHHSA O10JIOTTYHOI I{IHHOCTI
aIbTePHATHBHUX JDKEPE MPOTeiny repeadadae oaHo-
YacHUI aHalli3 KiJbKOX B3a€MOIIOB'SI3aHUX MOKA3HHU-
KiB. JKozieH 13 HHX OKpeMo He BinoOpa)kae MOBHOIO
MipOIO XapyoBy SIKiCTh OiJKa, TOMY KOPEKTHE MOpiB-
HSHHSI MOKJIMBE JIMIIE 33 CYKYITHICTIO KpPHUTEpIiB.
3 1i€l0 METOI0 MPOBEACHO y3arajlbHEHHS CyYacHUX
JTepaTypHUX IaHKUX [I0JI0 POCIMHHUX 1 MiKpo0ioJo-
TYHUX MPOTETHIB 32 NOKA3HUKAMH aMIHOKHCIIOTHOTO
CKJIaJly, 3aCBOIOBAHOCTI, 010JI0CTYITHOCTI, HAsIBHOCTI
AHTUHYTPIEHTIB Ta IHTETPAJIbHUX IHJCKCIB SIKOCTI
Oinka [6-9] (Tabm. 2).

Jawni, HaBeaeHi B TaOII. 2, CBiI4aTh, 1110 HAWOLIBIIN

MPOTETHY CTOCYIOThCS HE CTIJIbKU 3arajibHOrO BMICTY
OiKa, CKIJIbKHM HOT0 aMIiHOKHCIIOTHOI 30allaHcoBa-
Hocti. Came 1eil MOKa3HUK 3HAYHOIO MipOI0 BU3HA-
Yyae Mojajblli BIAMIHHOCTI y 3HaueHHsX DIAAS,
3aCBOIOBAHOCTI Ta KiHIIEBIM Oi0NOTIUHIN IIHHOCTI.
[NopiBHSIHHSL PI3HUX TPYyN NPOTEIHIB TOKAa3ye, IO
OlTKM  MIKpOOIOJIOTIYHOTO IOXO/PKEHHS, 30Kpema
MIKpOBOAOPOCTEH, JPLKMKIB 1 MIKOMPOTETHY,
y OULIBLIOCTI BWIAAKIB XapaKTepH3YIOTbCS MOBHi-
MM HAO0OPOM HE3aMiHHUX aMiHokucioT [9]. s
POCIMHHOI CHPOBHHM CHTYallisi MEHII OJHOpIIHA.
AMIHOKUCIIOTHUM TpOdisib iICTOTHO 3aleKUTh Bij
0OTaHIYHOTO MMOXO/KEHHSI: 36pPHOBI KYJIBTYPH MaIOTh
HEJIOCTaTHIA yMICT JI3UHY, TOIi K y Oinkax 060060-
BUX KYJIBTYp JIMITYIOYMMH HalvacTille € METIOHIH
i mucrein. Lle mosicHI0e, YoMy Cy4acHi Xap4yoBi TeX-
HOJIOTIi Ie/1aii yacTiiie OpieHTYIOThCS He Ha BUKOPH-
CTaHHSI OKPEMHX POCIMHHUX OLJIKIB, a HA CTBOPEHHS
X KOMOTHOBAHMX KOMITO3UIIiH, Y IKUX JTe(DIIUT OHUX
aAMIHOKHMCIIOT KOMIICHCY€ThCS 38 PaXyHOK THIIHX KOM-
TIOHEHTIB.

[MopiBHSIHHSI TIOKa3HWKIB 3aCBOIOBAHOCTI CBiJ-
YHTB, 1110 BUPIIIATbHE 3HAYCHHSI Ma€ HE JIUIIC TTOXO0-
JOKEHHSI TIPOTETHY, @ i 0COOIMBOCTI HOTO CTPYKTYpH
Ta CTYMiHb TEXHOJOT1YHOI 00poOKH. /sl pOCTUHHNX
O1KiB 0OMEXYBaTbHUMHU (DAKTOPaMU 3aJIAIIAI0THCS
HIJTbHA KIITHHHA MaTPHILS, BUCOKA YaCTKa XapuOBUX
BOJIOKOH Ta TPUCYTHICTH CHONYK, SIKI YCKIaIHIOIOTh
JOCTYTI TPaBHUX (PEPMEHTIB /10 OIJTKOBHX MOJEKYII.
[Micnst  depmeHTallii, MPOpPOIIYBaHHS, EH3UMAaTHY-
HOTO TipoJIizy a00 eKCTPy3ii piBeHb 3aCBOFOBAHOCTI
MOMITHO MiJIBUIIYETHCS, IO MiATBEPIKYE BU3HA-

BIJIMIHHOCTI MIX aJIbTCPHATUBHUMH JDKEpPEIaMU  YaJlbHy POJib TEXHOJIOTIT rnmepepoOku y (hopMyBaHHI
Tabmums 1
CucremMaTu3auisi CcydacHUX MiAXOAIB /10 OI[iHIOBAHHSA 0i0J10TiYHOT HiIHHOCTI
AJIbTEPHATUBHUX JIZKepeJ IPOTeiHy
.. . iIbHiCTH
MMigxix Lo ouinweTncs IlepeBaru O0meskeHHsI HAoninknic
BI/IKOPMCTaHHﬂ

Bwicr 6inka

3aranbpHa KiJIbKICTh
POTETHY

[Ipocrora BU3HAUEHHS

He xapaxrepusye
610JI0TI4YHY IIHHICTD

[TepBuHHA OLliHKA
CHPOBUHHU

. . 3abe3nedeHicTh - . . .
AMIHOKUCIIOTHHIA - BusBnsie nimiTyroui He BpaxoBye [lopiBHsAHHS XapuoBOI
npodisb . aMIHOKHUCIIOTH 3aCBOIOBAHICTD MOBHOIIHHOCTI

AMiHOKHCIIOTaMH
SlxicTp Oinka 3 MixxHapomHUit He BpaxoBye ineanpHy TopiBHsHHS
PDCAAS ypaxyBaHHSIM CTaH/1apTU30BaHUH 3aCBOIOBAHICTh; TpaaUIiHHIX
TEPETPABHOCTI MTOKa3HUK obmexeHHs 3HadeHHs 1,0 | okepen Olka
IneansHa 3acBoroBanicTh | Haifrounime . OnuiHIOBaHHS
. Bucoka ckiagHicTh
DIAAS OKPEMHUX HE3aMIHHHUX XapaKTepusye BU3HAYCHHS aJbTEPHATUBHHUX
AMIHOKHCIIOT 010JIOTIYHY IIHHICTH JOKEPEIT IPOTEeTHY
BinoGpaxae . . .
. . PeanbHe BUKOpUCTaHHS S . 3asexuTh Bij Oararbox OyHKIIOHATBHI
BiogoctymHicTh - . ¢izionoriuny .
aAMIHOKHUCIIOT OpPraHi3MOM . YHHHHKIB TIPOIYKTH
e(eKTHBHICTb

Bruus TexHonoriyHot
00poOKH

3MiHH sIKOCTI Oinka
TICIIS TIEPEPOOKH

Jlae 3Mory OIiHUTH
e(eKTHBHICTb
TEXHOJIOTIH

He € camocriitHum
KpHUTEpieM

Biorexnonoriuni
JIOCHIJDKEHHS

KomnnexcHuit
mizaxin (aBTopchka
TIPOTIO3HUILisT)

TaTerpanpHa ominka
010JI0T1YHOT I[IHHOCTI

3abe3neuye 00'eKTUBHE
MOPIBHSHHS PI3HUX
JUKEpEI MPOTETHy

[MoTpebye KoMIIIEKCHOTO
aHawizy

OcHOBa NMOPIBHSIIBHOTO
JIOCTIIKEHHS

Iorcepeno. cpopmosano na ocnosi [6, 7, 8, 9].
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OlonoriuHoi IHHOCTI KiHIeBOro mpoaykry [10].
Hnst MikpoOionoriyHux OiIKiB KIIOUOBMM YWHHU-
KOM € e()eKTUBHICTh pyHHYBaHHs KJIITHUHHOI CTiHKH,
OCKIJIbKM caMe BOHa BH3HAYa€ JOCTYIHICTh BHY-
TPIIIHBOKIITUHHOTO OinKa JUis (epMEHTaTUBHOTO
rigponizy. OTXe, BHCOKHMH IMOTEHIiad MiKpOOHOTO
MPOTETHY Peai3y€eThCsl JIMIIEC 32 YMOBU HAJICKHOI
TEXHOJIOT1YHOT MiITOTOBKK 0i0MacH.

[ToniOHa 3aKOHOMIPHICTH MPOCTEKYETHCA 1 MiJ
yac aHaiizy 0iofgocrymnHocTi. [Ipencrasineni B Tadim. 2
pe3ynbraTH CBi4aTh, LIO BUCOKWH BMICT He3a-
MiHHHX aMiHOKHCJIOT HE 3aBKIH CYIPOBOIXKY-
€TbCSl 1X €(QEeKTUBHUM BUKOPHCTaHHSM OpraHi3-
MoM. biomocTynHicTh QoOpMyeTbcs A BIIMBOM
CYKyIHOCTI (DaKkTOpiB, cepell SIKUX BU3HAYAIbHUMU
€ CTpyKTypa OinKa, CTyHiHb HOTO JeHaTypalii, B3a-
€MOJIisl 3 IHIIMMHU KOMIIOHEHTaMHU XapyoBO1 MaTpHIIi
Ta crocid TexHonoriuHoi 06podku [10]. Came Tomy
OlIKH, SIKI MarOTh MOJIOHMI aMIHOKHCIIOTHUM IMPO-
¢binb, MOXYTh JIEMOHCTpPYBaTu pizHy (izionoriuny
e(eKTHBHICTb. [y anbTepHAaTHBHUX JHKEPEN MpoTe-
{Hy 1le Ma€ MPUHIUIIOBE 3HAYCHHSI, OCKUIBKU JI03BO-
JIsie OLIHIOBATH HE JIMIIC MOTEHIHHY, a i (pakTHIHy
XapUoBY I[IHHICTH O1JIKA TICJISE HOTO CIIOKMBAHHS.

Oxpemoi yBaru noTpeOye pojb aHTHHYTPIEHTIB,
BIUIMB SIKHX CYTTEBO BIJIPI3HAETHCS 3aJCIKHO Bij
MOXO/KeHHS Oinka. 1Jist G1IbIIOCT] pOCTUHHUX KYIIb-
TYp OCHOBHUMH (haKTOpaMH, 110 OOMEXKYIOTh 3aCBO-
€HHS TPOTEiHY, 3aIUINAIOThes (iTarth, iHTIOITOpH
nporteas, TaHIHK Ta OKpeMi QeHobHI cromyku [11].
Ix mpucyTHicTh 3HMAKYE JOCTYNHICTH aMiHOKHCIOT
1 TIOTIpIIy€e 3aCBOEHHS JISSIKUX MiHEpaILHUX PEYO-
BUH, OJIHAK 11el e()eKT 3HAUHOKO MIPOIO HIBEIIFOETHCS
CY4aCHMMHU TEXHOJIOTIIMU (PepMeHTallii, MPOpoILy-
BaHHs Ta (epMeHTaTHBHOI Momudikamii. ¥ Mikpo-
OloNIOriYHMX JKepenax KIACH4YHI aHTUHYTPIEHTH
MPaKTUYHO Bi/ICYTHI, IPOTE X PYHKIIOHAILHIM aHa-
JIOTOM BHCTYIIAE KITITHHHA 0O0JIOHKA, SIKA YCKIIAJHIOE
JOCTYT TpaBHUX (hepMeHTiB a0 OinkoBoi gpaxmii. Lle
CBIIYMTH, 0 YUHHUKH, SIKi OOMEXKYIOTh 010JIOTTUHY
LiHHICTh POCIMHHUX 1 MiKpOOIOJIOTIYHHX MPOTEIHIB,
MaloTh pi3HY TPHUPOJIY, XO4a KiHIIEBUH pe3yabrar

MPOSIBIISIETHCS OTHAKOBO — Y 3HWKEHHI €(DeKTHBHOCTI
BUKOPHCTAHHSI O1JIKa OpraHi3MOM.

[MpoBeneHe TOPIBHSHHS — JO3BOJSIE  3POOUTH
BUCHOBOK, 110 JKOJIHA TpyIa aJbTepHATUBHUX TPOTE-
HIB HE Ma€ yHiBepcalIbHOI MepeBary 3a BciMa KpHure-
pisimu omiHIOBaHHSA. PociIMHHI OIKM MOCTYMalOThCS
MIiKpOO10OJIOTIYHUM 3a 30aJaHCOBAHICTIO aMiHOKHC-
JIOTHOTO CKJIaJy, OJTHAaK I[i BIMIHHOCTI MOXYTh OyTH
ICTOTHO 3MEHIIICHI 3aBASKH KOMOIHYBaHHIO Di3HHX
BUJIIB CHPOBHHHM Ta Cy4YaCHUM METOJIaM ii mepepoOKH.
MikpoOionoriuHi MpoTeiHH, CBOEK YEProlo, Xapak-
TEPU3YIOTHCSI BUCOKOIO TOTEHIIMHOI0 O010JI0TIYHO0
[IHHICTIO, TPOTe €(EeKTUBHICTh iX BHKOPHCTAHHS
0e3rmocepe/IHbO  3aJICKUTh BiJl TEXHOIOTIH OTpH-
MaHHs i miarotoBku Oiomacu. Lle nae mijgcraBu pos3-
DJISJIATH TEXHOJIOTTUHY 00pOoOKY HE SIK JOTIOMIKHUIMA
eTar BUpOOHHUIITBA, a K OJIMH 13 KIIFOYOBUX YNHHHUKIB
(hopMyBaHHs 010JIOTIYHOI I[IHHOCTI aJIBTEPHATUBHUX
JKEpen NpoTEiny.

[MomepenHiii aHai3 IMOKa3aB, L0 OI[IHIOBAHHS
aJbTEPHATUBHUX HKEPETT IPOTETHY JIMIIIE 32 TOKa3HU-
KaM{ aMiHOKHCIJIOTHOTO CKJIajay a00 3aCBOHOBAHOCTI
HE JI03BOJISIE 3pOOUTH OTHO3HAYHUI BUCHOBOK 1070
ix mpaxTryHOi miHHOCTI [9, 12]. Ans BIpoBaKeHHS
OUIKOBMX 1HTPEMIEHTIB y BHPOOHUIITBO XapuOBHX
MPOAYKTIB HE MEHII BAXJIWBHUMH € TEXHOJOTiuHa
MPUIATHICTh CUPOBUHU, €KOHOMIYHA JOIIIBHICTE 11
BUKOPUCTAHHSA, PIBEHb MPOMHCIOBOI TOTOBHOCTI Ta
MOJKJIMBICTh 3a0e3nedeHHs] cTaOlIbHOI 010JI0TIHHOT
IIHHOCTI KiHIeBOTO poaykTy. CaMe ToMy Ha 3aBep-
MaJTBbHOMY €Tami JOCTIHKeHHS MOIUTHHO TepeHTH
BiJl aHaNI3y OKPEeMHX IOKa3HUKIB J0 KOMILIEKCHOT
OIIHKM TEPCHEeKTHB BHKOPHCTAHHS POCIUHHUX
1 MIKpOO10JTOTIYHUX MTPOTETHIB.

3 Ii€f0 METOI0 y3araJlbHEHO Pe3yJbTaTH TOpiB-
HSUTPHOTO aHAJ3y 3a KPHUTEPisMH, SIKI BU3HAYAIOTh
MOYKJIMBOCTI TPAKTHYHOTO 3aCTOCYBaHHS ajbTep-
HAaTUBHUX OUIKIB y Xapd4oBiii mpomucioBocTi [12].
Jlo oOuiHIOBaHHS BKJIIOYEHO HE IJIMIIE HYTPHUTHUBHI
XapaKTePUCTUKH, a W TEXHOJIOTIUHI, EKOHOMIYHI Ta
BUPOOHMUI aCTICKTH, M0 OE3MOCEPETHBO BIUITMBAIOTH
Ha PO3pOOICHHS MPOMYKTIB 13 BUCOKOIO O107I0TIIHOIO

Tabmurs 2
IopiBHsUIbHA XapaKTePUCTHKA AJIGTEPHATUBHUX JKepeJl MPOoTeiny
3a Cy4YaCHUMH KPUTePisAMU OLiHIOBAHHA 0i0JI0OTiYHOI HiHHOCTI
Jxepeio AMiHOKHCTOTHHH . . . . DIAAS/ 3arajbHa
. 3acsoloBanicTh | BiogocTtynHicTh | AHTHHYTpi€HTH .
NpoTeiny CKJIaJ PDCAAS OlliHKa
- N HU3BKI MiCIs N
Coemii O110K BHCOKHH BHCOKa BHCOKa BUCOKHI JIy’Ke BUCOKa
00poOKH

I'opoxoBuit n00puit BHCOKA cepeqHs-BUCOKa | diTatn cepeHii BHCOKA
Bbobu no6puit cepenHs cepenHs ¢itarty, TaHiHM | cepenHiit cepesHs
3epHOBI neInuT Ti3uHy BHCOKa cepenHs HU3bKI cepenHiit cepenHs

3QJIEKUTE BiJl

MiKpoBOIOPOCTi | TyKe BHCOKHIA py#iHyBaHHS BHCOKa E&iI;FTIEHO BHCOKHI Ay’Ke BHCOKA
KITHH

Jpixmki BUCOKUI1 BHCOKa BHCOKA BiJICYTHI BUCOKUI JTy’Ke BUCOKa

Mikonporein BHCOKHI BHCOKa BHCOKa BIJICYTHI BUCOKHUH ITy’Ke BUCOKa

Loicepeno: cghopmosano na ocnogi [2, 5, 8, 9].
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Tabmums 3

IopiBHsUIbHA XapaKTePUCTHKA NepeBar, 00MeKeHb Ta MEePCNeKTUB BUKOPUCTAHHSA
aJITEPHATHUBHUX JKepeJi IPOTeiHy Y BUPOOHMITBI XapuoBUX MPOAYKTIB

Hanpsawm ananizy

Pocaunni nporeinn

Mixkpo6iosioriuni nporeinu

IIpakTH4He 3HAYEHHS LI
Po3po0iIeHHs Xap4y0OBHX NPOAYKTIB

AMIHOKHCIOTHUI
podine

IToTpeOye B3aeMOOTIOBHEHHS
PI3HHUX KYJIBTYD

V OUIBLIOCTI BUIIAAKIB
€ 30aJ1aHCOBAHUM

Buznauae BuGip penentypu GiTKOBHX
KOMITO3HITIH

3acBOIOBaHICTH

3aiexuTs Bix criocody oOpoOku
Ta BMICTY aHTHHYTPI€HTIB

Busznauaerbest epexTHBHICTIO
pyHHYBaHHS KIIITUHHOI CTIHKH

OO0yMOBIIIO€ BUOIp TEXHOJIOTIT
BHPOOHUIITBA

biogoctymHicTb

IligBumryerbes micus
(depmenTariii abo rigponizy

[ligBUITy€THCS MiCHs eKCTPAKLii
Oinka

BruiiBae Ha peajbHy XapuoBy
I{IHHICTb IPOAYKTY

OcHoBHi (akropu,
10 0OMEXYIOTh
BUKOPHCTAHHS

JlimiTyr04i aMiHOKHCIIOTH,
¢itatu, TaHiHy, iHTIGITOPH
nporeas

Kmituaaa 06010HKa, BUCOKA
BAPTICTh OKPEMUX TEXHOJIOT1H

Bu3HauaroTh HaPSMHU TEXHOIOTTYHOT
onTuMi3awii

TexHomoriuHi
pileHHs

KombinyBaHHs O1TKiB,
(depmeHTaltis, eKCTpy3is,
[IPOPOLILYBaHHS

PyiiHyBaHHS KIITHHHOI CTIHKH,
GioTexHoIOriYHa MOAU(IKALLis,
OINTUMI3allis CKCTPAKIIiT

CrpusoTh MiABUIICHHIO Oi010Ti9HOT
LIHHOCTI

Hoicepeno: enacna pospobka agmopa.

uiHHicTIO. Takuii miaxia T03BOJISSE PO3MISAATH Allb-
TEpHATUBHI JpKepena MpoTeiHy K CKJIAAO0BI €IMHOL
CHUCTEMH BHMPOOHMUITBA OINKOBUX IPONYKTIB, a HE
SIK 130JIbOBAHI iHTPEIEHTH. Y3araJlbHEeHi pe3ynbTaTi
HaBEJEHO B TadimI 3.

[Ipencrasneni B Ta0n. 3 pe3ynbTaTi cBig4aTh, 10
pOCIHMHHI Ta MiKpOOiOJOTiyHI JKepesa MpoTeiny He
MaloTh yHIBEpCaJIbHUX MepeBar 3a BciMa KpUTEPisiMH
OLIHIOBAHHS. 1X KOHKYPEHTHi TO3MIII 3MiHIOIOThCS
3alIe)KHO BiJl MOKa3HWKa, sSKWH aHamizyerbes [10].
SIkmo OloJIoriyHa IIHHICTH BU3HAYAETHCS HACAMIIE-
pell aMiHOKHMCIIOTHOIO 30aJaHCOBaHICTIO Ta BiACYT-
HICTIO AHTUHYTPI€HTIB, TepeBary JEeMOHCTPYIOTbH
MikpoOiosoriyni Oinku. 3a TOKa3HUKaMU JOCTYII-
HOCTI CHPOBHMHH, PiBHS HPOMHCIIOBOTO OCBO€HHS
Ta EKOHOMIYHOI e(EeKTHBHOCTI OUIBII BHUIiAHUMH
3aJMIIAIOTHCS. POCIUHHI NpoTeiHu. OTxe, pe3ylib-
TaTy MOPiBHSIHHA HE JAIOTh MiJICTaB PO3IIISAaTH OIHY
3 UX TPYH K 0€3yMOBHO Kparly.

IToka3o0BuM € Te, [0 OUIBIIICTH BUSBICHUX OOMeE-
KEHb MOB'I3aHa HE 3 MPUPOAHUMH BIACTHBOCTSIMH
OLUIKIB, a 3 TEXHOJIOTI€I0 iX OTPUMAaHHS Ta TIEpepOOKH.
Jnst pOCIMHHOT CUPOBMHM KIIOYOBUMH YMHHHKAMH
3aJIMIIAIOTHCS KOPEKIlisl aMiHOKUCIIOTHOTO MPOQiI0
Ta 3HIKECHHsI BMICTY aHTHHYTpieHTiB [9]. st Mikpo-
010JIOT1YHMX TPOTEiHIB BHUpIlANIbHE 3HAYEHHS Mae
e(eKTUBHE PYHHYBaHHS KIIITHHHOI CTiHKH, SIKE BU3HA-
Yae AOCTYIHICTh O1nkoBOi (pakuii At TpaBHUX (ep-
MeHTiB. lle o3Ha4ae, M0 cy4acHi TEXHOJIOTIi BHUPOO-
HUIITBA BIUTUBAIOTH HA O10JIOTIUHY I[IHHICTH OlJIKa HE
MEHIIOI0 MipOI0, Hi’K HOr0 IPUPOAHUM CKIIAJI.

[le omgHa 3aKOHOMIPHICTb, K2 IPOCTEKYETHCA 3a
pe3yibraTaMy IPOBEACHOTO aHali3y, OJIATae y 3MiHi
CaMoro MiIX0Ay /0 PO3pOOJICHHS OiIKOBHX MPOIYK-
TiB. SIKIIO paHimie OCHOBHOIO METOIO Oyllo MOILIYK
OKpEMOTo JiKepesa MpoTeiHy 3 MakCUMajIbHO BHCO-
KHMH TOKa3HUKAMU SIKOCTi, TO Cy4YacHi JA0CHiPKEHHS
Jenaii Oublie opieHTOBaHi Ha GopMyBaHHs Oarato-
KOMITOHEHTHUX OunkoBux cuctem [12]. Iloeananus
POCIMHHUX 1 MIKpPOOIOJOTIYHUX OUIKIB JO3BOJISIE

OJTHOYACHO TMOKPALIUTH aMIHOKHCIOTHUM CKJIaJ,
MiJIBUIIATH 3aCBOIOBAHICTh, MiHIMI3yBaTH BILIUB
AHTUHYTPIEHTIB 1 30epertv NpUHHITHUI piBeHb COOi-
BaprocTi npoaykiii. Came 151 TEHCHIlIS, HA HaIly
JTYMKY, BH3HauaTUMe PO3BUTOK TEXHOJIOTiH BUPOO-
HUIITBA aJIFTEPHATUBHUX O1TKOBUX MPOIYKTIB y Hali-
OJIDKY1 POKH.

[TpoBeneHe MOpiBHAHHS A€ MiZCTaBU 3alPONOHY-
BaTH IHTETPOBAHMIA IMiJIX1JT IO OIL[IHIOBAHHS MEPCIICK-
TUBHOCTI aJIBTEPHATHBHHUX JDKepesl mnporeiny [8].
Ha BinMiHy Bif mommMpeHoi MPaKTUKHU, KOJIH OKpeMi
BUIM OUJIKIB aHAII3YIOThCS 130JbOBAHO, JOLIIBHO
OLIHIOBATH IX K €JEMEHTH €IUHOI OIJIKOBOI CHC-
TEMH, y SKili KiHIIeBa Oi0JIOriuHa IIHHICTH (Op-
MY€ThCS BHACIIJIOK IOETHAHHS CKJIAJy CHPOBHHH,
HeHTIB. Takuil MijXiJ CTBOPIOE MIATPYHTS JUIS I(ijie-
CHPSIMOBAHOTO MIPOEKTYBAHHS XapUOBHX NPOJYKTIB 13
MPOrHO30BAHUMHU HYTPUTUBHUMH BJIACTUBOCTSAMU Ta
MOYe OyTH BUKOPUCTAHHI SIK METOJIOJIOTIYHA OCHOBA
MOJAJIBIINX JOCIIIKEHD.

HaykoBa HOBH3HaA Oep:KAHUX Pe3yJIbTATIB.
3anponoHOBaHO IHTEIPOBAHUN MIAXiJ 0 IMOPIiB-
HSUTBHOTO  OIIHFOBAHHS  QJIBTEPHATHBHUX JDKEPEI
NPOTEiHY, SIKKH MOEJIHY€E aMiHOKHUCIOTHHN TPodib,
DIAAS i PDCAAS, 3acBOIOBaHICTbh, 010/JOCTYITHICTh
Ta BIUIMB TEXHOJIOTIYHOI 0OPOOKH, a TaKoK OOIpyH-
TOBaHO TEPCIEKTUBHICTh KOMOIHOBaHHMX OLIKOBHX
CHCTEM POCIMHHOTO Ta MIiKpPOOi1OJIOTIYHOTO TOXO0-
JOKCHHSI.

BucnoBku i3 3a3HavyeHux nmnpodgem i mep-
CIIEKTHBH MOJAJIBbIINX JOCTIMKEeHb Y MOAAHOMY
Hanpsimi. [IpoBesieHe IOCIHIJDKEHHS MiATBEPANIO,
10 OI[IHFOBaHHSI 010JIOTIYHOI IIHHOCTI aJIbTEPHATHB-
HUX JDKEpesl MPOTETHY MOTpedye KOMIUIEKCHOTO ITijI-
XOJ1y, OCKIJIbKH JKOJIEH OKPEMUH TIOKa3HUK HE JI03BO-
JISi€ TIOBHOIO MIPOIO0 OXapaKTepU3yBaTH IX XapuyoBY
SIKICTh. AHaJI3 CydyaCHUX HAyKOBHX ITIJIXOJIIB 3aCBiJl-
YMB CBOJIIOLIKD KPUTEPIiB OI[IHIOBAHHS BijJ BU3HA-
YeHHS 3arajlbHOTO BMICTYy OlIKa O BHKOPHCTaHHS
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IHTETpalbHUX IOKAa3HUKIB, SKi BPaxOBYIOTh aMiHO-
KHCIIOTHUHM CKJIaJI, 3aCBOIOBAHICTh, 0i0OCTYIHICThH
Ta BIUIMB TEXHOJIOTrT4HOT 00poOKku. HaiiGinbmn indop-
MaTUBHUM 1HCTPYMEHTOM TIOPIBHSUIBHOTO aHali3y
QIbTEPHATHBHUX MPOTEiHIB HA Cy4acHOMY eTari
€ KOMIUIEKCHE 3acToCyBaHHs NOKasHUKIB DIAAS,
PDCAAS, xapakTepucTHK aMiHOKHCIIOTHOTO IIpO-
¢imo ta dakTopis, MO BIUIMBAIOTH HA JOCTYIHICTD
OlJIKa JJ1s1 OpraHi3My.

[NopiBHsIbHMI aHai3 POCIMHHUX 1 MIKpoOio-
JIOTIYHUX JiKepes MpoTeiHy Mokasas, mo ix Oiojo-
riYHa I[IHHICTh BU3HAYAETHCS PI3HUMH YMHHHKAMHU.
Jlyis pociMHHUX OiJIKIB OCHOBHMMHU OOMEXCHHSIMU
3aJUIIAIOTECS 1e(iNUT OKPEMHX HE3aMiHHHMX aMi-
HOKHCJIOT 1 HasBHICTh AHTHHYTPIEHTIB, SKi 3HHU-
KYIOTh €(QEKTHBHICTh 3acBO€HHA TpoTeiny. s

MiKpOoOioOriYHUX OUKIB XapakTepHUil Oinbin 30a-
JIAHCOBAaHUM aMiHOKHCIIOTHUH CKJIaJ], OJTHAK PiBEHb
iX 010JIOTIYHOT IIHHOCTI 3HAYHOI MIPOIO 3aJICKUTh
BiJl €()EKTHBHOCTI TEXHOJOT1H pyWHYBaHHs KIITHH-
HOi CTIHKM Ta eKCTpakiii OiTKOBHX KOMITOHEHTIB.
OTxe, NMPUPONHUN CKJIaJ OUTKA € JIMIIe OAHHUM i3
YMHHUKIB, 1110 POPMYIOTH HOTO Xap4oBY SIKiCTh, TOAI
SK BHUpIIAJILHY POJib Y 0araThbOX BUIAIKax Bimirpa-
I0Th CY4aCHI TEXHOJIOTIT epepoOKH.

[epcriekTHBY MOJANBIINX JTOCIIIHKEHb OB’ sI3aH1
3 EKCIEPUMEHTANBHOIO TEPEBIPKOI0 3alPOIOHOBA-
HOTO IHTErPOBAHOTO MIIXOY JIIsl KOMOIHOBaHUX OiJi-
KOBUX CHCTEM, YTOUHEHHSIM MOKa3HHUKIB iX 3aCBOIO-
BaHOCTI Ta 0i0JOCTYMHOCTI 1 OI[iHIOBAHHSIM BILIMBY
TEXHOJIOTIYHOT 00pOOKH Ha KiHIEBY Oi10JOTIUHY IIiH-
HICTb POJYKTIB.
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Comparative analysis of the biological value of alternative plant- and microbiological-based protein sources

Abstract. Purpose of the study. The purpose of this study is to conduct a comparative analysis of the
biological value of alternative protein sources of plant and microbiological origin, to systematize contemporary
approaches to their evaluation, and to identify their advantages, limitations, and prospects for the development
of food products with high biological value. Research methodology. The research methodology is based on the
integrated application of scientific methods, including analysis, synthesis, systematization and generalization
of the scientific literature, comparative analysis, the structural-logical method, and scientific generalization to
compare contemporary criteria for protein quality assessment. The comparative analysis was performed using
indicators of amino acid composition, protein digestibility, bioavailability, the presence of antinutritional factors,
and modern integrated criteria for evaluating protein biological value. Results. The study systematizes current
scientific approaches to assessing the biological value of alternative protein sources and demonstrates the evolution
of evaluation criteria from the determination of total protein content to the comprehensive assessment of nutritional
quality. The findings indicate that the use of individual indicators alone does not provide an objective comparison of
plant and microbiological proteins, whereas their combined application enables a more comprehensive evaluation
of protein quality. The analysis revealed that the primary factors limiting the biological value of plant proteins
are deficiencies in specific indispensable amino acids and the presence of antinutritional compounds, whereas
the biological value of microbiological proteins is largely determined by the efficiency of cell wall disruption and
protein extraction technologies. The study further demonstrates that modern processing technologies, including
fermentation, enzymatic modification, extrusion, and biotechnological processing, substantially influence protein
digestibility and bioavailability regardless of protein origin. Based on the findings, an integrated approach to the
comparative evaluation of alternative protein sources is proposed, combining amino acid profile analysis, DIAAS and
PDCAAS indices, digestibility, bioavailability, and the effects of technological processing. The results also indicate
that the most promising strategy for improving the biological value of food products is the development of combined
protein systems in which plant and microbiological proteins complement each other's nutritional limitations. The
synthesis of the obtained results made it possible to formulate scientifically grounded recommendations for selecting
alternative protein sources according to their nutritional characteristics and intended technological application.
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Conclusions. The practical significance of the study lies in the potential application of the proposed approach to
the development of novel protein ingredients, the optimization of formulations for functional foods, the improvement
of processing technologies for alternative protein raw materials, and the scientific substantiation of the selection
of plant and microbiological proteins for the production of food products with predictably high biological value.

Keywords: alternative protein sources, plant proteins, microbiological proteins, protein biological value, amino
acid composition.
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Anomayia. Y cmammi 00CiodNceHO 0cOONUB0CMI YNpasIiHHa Oe3NeYHICMI0 AIKO20TbHUX HANOI8 V npoyeci ix
MUMHO20 0QOPMAEHHS Ma NepemMilyeHHs ni0 MUMHUM KOHmponem. Akmyansricms pobomu 3yMosiena neooxXioHi-
cmio 2apMOHI3ayil HAYIOHATLHUX 6UMO2 00 DEe3NEUHOCII XAPUOBGUX NPOOYKMIE | MUMHO20 KOHMPOIIO 3 €8PONEli-
CbKUM 3AKOHOOABCTNEOM, d MAKOJC NOCUTEHHAM PU3UKIE NOMPANAAHHS HA GHYMPIWHIL PUHOK KOHMpPApaxmuoi
ma ganvcugpixosanoi ankoconvHoi npodykyii. Memow 00CHi0NCeHHs € BUSHAYEHH OCHOBHUX PUBUKIE | Hebe3neuy-
HUX (hakmopis, wo ModCymv GNIUGAMU HA 6e3NeUHicmb IMNOPMHUX ANKO20NbHUX HANOI8 HA emanax ix MumHno2o
oopmnenns ma mpancnopmysanisi. Q6 ekmamu 00CiONHCeHHsT 0OPANO ANKO2ONbHI HANOT IMNOPMHO20 GUPOOHIU-
Ymea PI3HUX MOBAPHUX KAMe20pill: 8UHO, UHO iepucme, OpeHdi, icki, eopiika. [Iposedeno ananiz MapKysaHHs
NPOOYKYIi HA BIONOBIOHICMb BUMO2AM 3AKOHO0ABCMEA YKpainu, 30Kpema wo0o 3a3HAYEHHA GUPOOHUKA, KpAiHu
NOX00MHCeHHs, 00 €My, MIYHOCII MA alepeeHHUX KOMNOHeHmig (Oiokcudy cynv@ypy). Ans oyiH8aHHA pusuKie
3ACMOCOBAHO eKCNEPMHO-AHAIMUYHULL MeMOO i3 GUHAYEHHAM IMOBIDHOCMI GUHUKHEHHS, MSHCKOCMI HACTIOKI
i cknaonocmi sussienns Hebe3neku ma po3paxyHKom iHmMe2paibHo2o NOKA3HuKa npiopumemnocmi pusuxy RPN.
Bemanoenerno, wo Hatdinbu kpumuuHuMy € pusuxu ganscugixayii ckaady npodykyii, peanizayii yepe3 HelecanbHi
Kananu 36ymy, GUKOPUCMANHS CRUPMY HEBIOOMO20 NOXOOJiCeHHs ma NIOpOONeHHs MOP20GeNbHUX MAPOK i NAK)-
sanns. loenmugpikoéano ximiuni, 6ionoeiuni, gizuuni ma anepeenni Hebeneuni Gaxmopu y KoHmeKkcmi cucmemu
HACCP nio uac nepemiujenns anko2onvHux Hanois nio mumnum konmponem. Hatieuwy snauywicmo eusnaueno ois
Qizuuno020 NOWKOOICEHHA Mapyu Mma pusUKy NOMpanisaHHa YIamKié cKia 00 npooykyii. 3anpononosano Komniexc
KOHMPONbHUX 3aX00i8, WO GKIIOYAE NEPeGipKy YiNliCHOCMI NAKY8AHHSA, MAPKYBAHHS, MPAHCHOPMHUX YMOS, NpoCHme-
HCY8aHoCmi napmiti ma moeapocynpogionoi 0oxymenmayii. Ompumani pe3ynvmamu MOXCyms OVmu 6UKOPUCMAaHi
07151 YOOCKOHALEHHS PUBUK-OPIEHMOBAHO20 NIOX00Y 00 MUMHO20 KOHMPOIIO MA NIOSUWEHHS eeKmUEHOCmI ynpas-
JIHHS O6e3neuHicmio IMPOPMHUX ATKO2OJbHUX HANOIB.

Knrwuosi cnosa: ankoeonvui Hanoi, cucmema ynpasiinusa Oe3neyHicmio Xapiosux npooyKmie, Mumua 102icmu-
Ka, OeK1apy6anHs mosapis, MumHe 0QopMIAeHH s, NPOCMENCYBAHICTb.

IMocTanoBka npodJjeMu B 3arajibHOMY BMIVISII.
lapMmoHi3aLisi BITYM3HAHOTO 3aKOHOJABCTBA 3 €BPO-
MEHCBKMM B paMKaxX €BPOIHTErpamiiHuX MpOIeciB
aKTyasi3ye MUTAHHS MPUBEACHHS BITYM3HSIHUX HOPM
EKCIIepPTU3U Ta MUTHOTO KOHTPOJIO Y BiIMOBITHICTH
no Bumor €C [1]. OcobmuBoro 3Ha4eHHS HaOyBa-
FOTh TOBapH (30KpeMa aJKOTONbHI Haroil), sIKi paHirre
Ha YKpaiHCBKOMY PHHKY MaJId AHAJIOTIYHI Ha3BH:
KOHBSIK»,  «APMaHBSIK», «UIAMIIAHCBKE»  TOLIO.
3a3HayeHi Ha3BM HANEXKaTb J0 TaKHUX, SIKI OXOPOHS-
IOThCsI TeorpadiuHo i MaroTh OyTH 3axuiieHi. Kpim
TOro, B YKpaiHi CyTT€BO 3MIHWJIMCh BUMOTH 10 yIIPaB-
JIHHA OE3IeYHICTI0O Xap4OBUX IPOAYKTIB, 30KpemMa
3 IPUUHATTAM HOBOI pemakmii 3akoH Ykpainu «lIpo
OCHOBHI NPHUHIMOM Ta BUMOTM JI0 O€3MEYHOCTI Ta
SIKOCTI XapuoBUX MpoaykTiB» [2] Ta Hakazy MiHAIIK
«[Ipo 3arBepmxenHss Bumor mono po3poOku, BIpo-
Ba/DKCHHS Ta 3aCTOCYBAaHHS IOCTIMHO IiIOYMX HpO-
Lenyp, 3aCHOBaHUX Ha npuHUUNax CHCTeMHu yrpas-
niHeg OesnevHicTio xapuoBux npoaykrie (HACCP)»
[3]. lIpu wpomMy 3MiHM B MHUTHOMY OGhOpPMIICHHI

1 TIPOCTEKYBAHOCTI aJTKOTOJILHUX HAITOIB 3aIIaHOBaH,
MIPOTE BIATEPMIHOBAHI Yepe3 BOECHHHWU CTaH. 3aKOH
Ykpainu «I[Ipo gepxaBHE peryaroBaHHS BUPOOHUIITBA
1 00ITy CIUpPTy ETHIIOBOTO, CITUPTOBHX TUCTHIIATIB,
OioeTaHoITy, AJIKOTOTBPHUX HAIOiB, TIOTIOHOBUX BHPO-
0iB, TIOTIOHOBOI CHPOBHHH, PIIHH, [0 BUKOPHUCTOBY-
IOTBCSI B €JIEKTPOHHUX CHUTApeTax, Ta MaJbHOTO» Bill
18 guepBHs 2024 poky Ne 3817-1X BCTaHOBIIOE BUMOTH
IO OTIepalliii 3 BBE3CHHS Ha MUTHY TEPUTOPIil0 YKpaiHu
Ta BHBE3EHHS 32 MEXI MUTHOI TepUTOpii YKpaiHu
AJIKOTOJILHUX HAroiB [4]. Takum 9uHOM, JOCIIKEHHS
YIPaBIiHHS OC3MEUHICTIO Ta MUTHOTO O(GOPMIICHHS
OpeH/Il Mae sIK TCOPETHYHE, TaK 1 HAyKOBO-TIPAKTHIHE
3HAUYEHHS /ISl YIOCKOHAJICHHS CHCTEMH MHUTHOTO
KOHTPOJIIO Ta CIIPHUSHHS YIIPABIIIHHSA OC3MEYHICTIO Ha
PHUHKY aJIKOTOJTBHUX TOBApiB.

AHaJi3 ocTaHHIX dOCTimKeHb i mMyOmikamiii.
[lutaHHAM MHUTHOTO OQOPMIICHHS Ta JIOTiICTHKH
OpeHmi i 9ac MUTHOTO O(OPMIICHHS TPHUCBIUCHA
cratTst [5]. Y crarTi aBTOpH AOCHIMTKYIOTh 3aXUCT
00’€KTiB 1HTENEKTyaJIbHOI BJIACHOCTi, 30KpeMa Ha
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npeaMet reorpadidnoro 3axucty. [Ipote y crarti He
PO3KpUTE MUTAaHHS YHpaBIiHHS OC3MEYHICTIO alKo-
TOJIbHUX HAamNoiB. 3 OISy Ha €BpOiHTerpamiiHuii
Kypc YKpaiHu LikaBUM € JOCIHiKeHHs [6]. Y cTarTi
PO3MISIHYTI MHTHI HpOLIEAYpH, MUTHE O(OPMIICHHS,
MHUTHa TIOJIITUKA Y KOHTEKCTI MUTHOTO KOJCKCY
VYkpainm Ta MurtHoro xonexkcy €C. 3a3HaueHa
CTaTTd Ma€ IOPUINYHHUN aKIEHT Ta 30Cepe/KeHa Ha
MOPIBHSIHHI 3aKOHO/IaBYMX MUTHHX TepMiHiB. [1{om0
MUTaHb YIPaBJIiHHS 0E3MEYHICTIO XapuOBHX MPOAYK-
TiB, KUTBKICTh MPallb CTOCOBHO aJKOTOJIBHUX HAIoiB
€ oBoJi obomexkeHor. Tak, y crarti [7] HaBeneHO
CIOCOOM Ta METOIU KOHTPOJIO SIKOCTi aJKOTOJIBHUX
HAITO1B 1 BIUTMBY MiKPOJOMIIIIOK Ha IX CIIOKWBYI BJIa-
CTUBOCTI. 3a3Ha4eHEe JOCIi/PKEHHS C(OKYCOBaHE Ha
MeTolaxX AOCHIPKEHHS alKOTONbHUX HAroiB, ajne He
BH3HAYa€ BUMOT JI0 CUCTEMH YIIPaBIiHHS Oe3ledHi-
ctio. Haromicts y myOmikamii [8] aBropamu nociii-
JUKEH1 BUMOTH JI0 YIPAaBIiHHS O€3MEYHICTIO Xapyo-
BUX IPOAYKTIB KBacCy, ajie allkOrojibHa IMPOMYKIIis
y crarti He po3nsigaeTbes. CTarTi 3aKOpAOHHUX
aBtopiB [9,10] 31e0inbIIOr0 po3MIAAatOTh Oe3red-
HICTh alIKOTOJIIO Kpi3b NPU3MY HOTO CIIOKHBaHHS
1 BIUIMBY Ha 3JI0POB’S, a HE KPi3b 3 ONVISAY Ha MOKa3-
HUKU OesneyHocTi. OTXe, HEBUPILICHHMMH JIMIIA-
IOTHCSI IMTAHHSI YIPABIiHHS OE3MEUHICTIO aJIKOTOJIb-
HUX HaIloiB y MpoIeci MUTHOTO O(hOPMIICHHS.
®opmyBanHs umijneil crarti. Meroro poboTH
€ JIOCNIJDKCHHSI YIpPaBJIiHHSA OC3MECUHICTIO allKO-
TOJIFHUX HAIoiB y Mpoleci MUTHOTO O(OPMIICHHS.
Buxoasuu 3 MeTH IIOCTaBJIEH] TaKl 3aBIaHHS:

1.IlpoBectn aHami3 MapKyBaHHS IMIIOPTHHX
AJIKOTOJIBHUX HAITOIB TA OLIHUTU MOr0 BIAMOBIIHICTE
YCTaHOBJICHUM BHMOTaM.

2.Bu3HaYuTH OCHOBHI PHU3MKH MOTPAIUISIHHS Ha
YKpaiHCHKUH pUHOK KOHTpadakTHOI Ta danbcndiko-
BaHOI aJIKOTOJILHOT MPOAYKIIi.

3. Inentudikysaru i npoaHanizyBaTu HeOe3MeUHi
¢axTopu, MO MOXYTh BIUIMBaTH Ha Oe3MEYHICTh
AJIKOTOJIbHUX HAIOIB i Yac iX MEepeMIIeHHS ITiJT
MUTHUM KOHTDOJIEM BiJl MYHKTY IpPOIYCKYy uepe3
MUTHUH KOPJIOH YKpaiHW [0 MUTHHII NPU3HAYCHHS,
i3 3actocyBanHsM npuHIuIiB HACCP.

Bukaax ocHOBHOro marepiajy J0CITi:KeHHs.
O0’€eKTOM JIOCII/PKEHHS € aJIKOTOJIbHI HAIOT iMIOPT-
Horo BUpoOHUITBa: BUHO «Aligote Nuiton-Beaunoy»
(®Opanuis), BuHo irpucte «Asti DOCG  Spum»
Acquesi (Iramis); Openni «1877 Solera Reserva»
(Icnanis); Bicki «Wolfburn Single Malt Slava
Ukraini» (Ilotnangis); ropinka «Barska Classic»
(JIutBa). 3aramoM KiIbKicTh KpaiH, 3 SIKMX iMIOp-
TYBaJHMCh AJIKOTOJIbHI HAmoi Ha MHUTHY TEPUTOPIIO
VYkpainu (2024 pik) HaBeneHa Ha puc. 1.

Pucynok 1 BigoOpaxkae reorpadidny CTPYKTYPY
IMIIOPTY aJIKOTOJILHUX HamoiB B Ykpainy y 2024 porii.
Haii0inpmmM mocTayasibHUKOM BHCTynae Itaimis,
00csT IMIIOPTY 3 SIKOi CYTTEBO MEPEBHUIILYE TOKA3HUKU
IHIIKMX KpaiH. 3HauHi OO0CATH IMOCTa4YaHHS TaKOX
npunanaoTe Ha Opanniro, Icnaniro, HiMmeuunny ta
Benprito. Lle cBimuuTh Mpo IOMiHYIO9Y poib KpaiH
€BponeHCLKoro Coro3y y ¢QopmyBaHHI iMIOPTHOI
MPOTIO3UIIi] AJIKOTONIFHUX HAloiB Ha YKpPaiHCHKOMY

3BiAKM YKpaiHa iMnopTrye ankoronbHi Hanoi

Ton KpaiHu-nocTayanbHUKK y 2024 poui
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QpienTosHo 3a WITS / UN Comtrade, 2024; arperosano 3a HS 2203, 2204, 2205, 2206 (nwo, 8o, BepmyT Ta iHwi hepmenToBani Hanoi). 3nauenns — maH aon, CLLIA,

Puc. 1. l'eorpadiuna cTpykTypa iMnopTy ajJKoroJibHUX HANMOIB B YKpaiHy 3a kpaiHaMu noxom:keHHst y 2024 poui
(po3podJieHo aBTOPOM Ha OCHOBI 1aHux lepxaBHOI MUTHOI Ci1y:k0M YKpaiHnu)
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puHKy. [lopsin i3 €BponedchbKUMH MOCTaYadIbHUKaMU
nmoMiTHe Miciie 3aiimarore Kuraii i ['py3is, a Takox
JIutsa, Yexis, [Topryranis ta [Tonpiua.

[IpeameToM AOCHIPKEHHS € BUMOTH JI0 MapKy-
BaHHsI, pu3MKK (anbcudikamii Ta HeOe3meuHi ¢ax-
TOPH, 110 BUHUKAIOTb ITiJ] 4aC MHUTHOTO O()OpMIICHHS
1 mepeMilleHHs] IMIOPTHUX aJKOTOJIBHUX HAIoiB Mij
MHUTHUAM KOHTPOJIEM.

Memoou docniddicenns: METOJ iepeBa PilliCHb,
METOJ] BU3HAUEHHS 3HAYyMIOCTI HeOe3neuHnx Qax-
topiB [11], aHaMITUYHUN METO/I.

[epivmM erariom JTOCIIKSHHS € aHaJIi3 BiIIOBIJI-
HOCTI MapkoBaHHsI 3akoHy Ykpainy «IIpo indopmariito
JUTSL CTIOKHBAYiB IO XapuOBUX MPORYKTiB». CTarTs 6
3akoHy mependayae 3a3HavyeHHS HA3BU M Micle3Ha-
XOIDKCHHSI OIlleparopa pPUHKY, BiANOBIIaJbHOTO 3a
IH(I)OpMaHIIO PO MPOAYKT, & JUIsl IMIIOPTOBAHUX TOBa-
piB — immoprepa. Takox mepeadayeHo MO3HAYCHHS
qust inenTrdikanii maptii (Jioty). AHali3 MapKOBaHHS,
30KpeMa B KOHTEKCTI JIOCITI/PKEHHSI HAsIBHOCTI ajiepre-
HiB (JIOKCUIy CIpKH) HaBeJeHO y Tab. 1.

3a pesyapraraMd BHOIPKOBOTO aHaIi3y I1’SITH
IMIIOPTHUX QJIKOTOJILHUX HAroiB, MPeICTaBICHUX

B iHTepHeT-MarasuHi «Buna CBiTy» BCTaHOBJICHO,
1o )Z[OCTyHHl TOBale KapTK{ MICTATh OCHOBHI BijI0-
MOCTI PO TPOAYKIIiI0, 30KpeMa ii Ha3BY, BHUpOOHUKA,
KpaiHy MOXO/KEHHS, 00’eM Ta MilHicTh. OcoOIuBY
yBary HeoOX1JIHO NIPUJIUIUTH 3a3HAYCHHIO aJICPICHIB,
nepenyciM JIOKCHIy CIpKH Ta Cyab(iTiB y BHHO-
poOHiii mponykiii. BigmoBiiHO 0 3aKOHOJIABCTBA,
BiJICYTHICTh OOOB’SI3KOBOTO TIEPENIKY I1HIPEIi€HTIB
Ha aJIKOTOJLHMX HAmosx MimHicTio moHazd 1,2% o0.
HE 3BUIBHSIE ONEparopiB PHHKY BiJ BHMOT MIONO
JEKJIapyBaHHS aJepreHHUX PEUOBHH, K1 MiASATAIOTh
000B’I3KOBOMY 3a3HAa4YEHHIO.

HacTtynHum eranom Oyino eKCIepTHO-aHaIITHYHE
OLIIHIOBAaHHS PHU3HUKIB MOTPAIUISTHHS KOHTpadaKkTHOT
Ta (anbcudikoBaHOT NPOAYKIII Ha YKpaiHCHKUI
pUHOK. J{J1s1 KOKHOTO PU3UKY BU3HAYMMO TPH TIOKa3-
HUKH 32 I'ATHOAIBHOIO IIKAIOM0. Y Tabmuii 2 HaBe-
JICHO KpUTEpii OI[IHIOBaHHS 32 JAHO0 METOIUKOIO.

[HTerpanpHuii MOKa3HUK MPIOPUTETHOCTI PUBKKY
po3paxyeMo 3a GopMyIIoLo:

RPN; =P *S$*D, (1
ne RPN, — mokasHUK HpPIOPUTETHOCTI i-TO PHU3HKY.
MiHimManbpHe 3HaYeHHS CTAaHOBUTH |, MaKCUMaJbHE —

Tabmnms 1

AHaJi3 MapKOBaHHA AJKOT0JIbHHUX HAMOIB iMIIOPTHOT0 BUPOOHNIITBA

AJIKOTroJbHUH Hamiii

Indopmanis, 3a3HaueHa Ha caiiTi

AHaJi3 ajiepretis

Buno «Aligote Nuiton-
Beaunoy»
12%.

bine cyxe BunO; BupoOHuk — Union des
Vignerons Associés des Monts de Bourgogne;
Opanis, Byprynzis; 06’em 0,75 1; MinHICTH

Oco06nuBy yBary HeoOXiHO MPUAUIUTH TIOKCUAY CipKH
Ta cyabdiram. Ha MapkyBaHHI 3a3HauCHO CynbDITH K
ajyieprex.

Buno irpucre «Asti
DOCG Spum» Acquesi
— Moscato Bianco.

bine cononke irpucre BUHO; BUPOOHUK —
MGM Mondo del Vino; Itanis, IT’emoHT;
006’em 0,75 115 MirtHICTB 7%; COPT BUHOTPATY

Ha maproBaHHi HaBezieHO ro3Ha4eHHs «MiCTHTD
cynbGiTm» (KOHIEHTpaIlis nepesuirye 10 mr/kr abo
10 mr/n y nepepaxysky Ha SO-).

Bpenni «1877 Solera
Reservay
Solera.

Bupobuuk — Bodegas Williams & Humbert
S.A.U.; Icnanist; 06’em 0,7 11; mitaicTh 36%;
BUTPHMKa 3 pokH; ToproBa Mmapka M.Misa

Jnst HanoiB MirHiCTIO ToHAA 1,2% 006. mepemik
IHTPE/IiEHTIB He € 000B’I3KOBUM 32 CTAaTTEIO 6, YaCTHHOIO
BOChbMOI0. HasiBHICTh ajiepreHiB He 3a3HaueHa

Bicki «Wolfburn Single
Malt Slava Ukraini»

BUPOOHUK — Aurora Brewing Ltd;

BUTPHMKa 7 POKIB.

OHOCOIO0BHH IIOTIaH/ICHKUI BICKI;

Ilommanais; 06’em 0,7 i; minmicTs 46%;

3naKu, [0 MICTSITh IIIOTEH, HANIGXKATH J0 MEeperiKy
aJlepreHiB, MPoTe 3aKOH Nepenbdavyac BUHATOK JUIS
3EPHOBHX, 5IKi BHKOPUCTOBYIOTH [UIsl BAPOOHHUIITBA
CIUPTOBUX AUCTHIATIB. TOMy came BUKOPHCTAHHS
STMMIHHOTO COJIOJY JUTsl BUPOOHHMIITBA BiCKi HE O3HaYae
ABTOMAaTHYHOI HEOOXiIHOCTI TI03HAYCHHS TIIFOTCHY 5K
aJIepreny.

Topinka «Barska

Bupo6uuk — AB «Vilniaus Degtiné»; JIutsa;
06’em 0,5 11; minnicTs 40%; TOprosa Mapka

Ha maproBaHHI He HaBeseHO okpeMoi iHdopmartii
npo asneprerd. Cam Mejl He HaJI@KHUTh 110 HepelliKy
aJlepreHHUX MPOAYKTiB y goxatky Ne 1 1o mporo

Classic» Barska. B onuci Takox 3ragyetbes TUCTWIIAT | 3akoHy. BopHowac nuiie 3a omucoM ToBapy HEMOXKIIUBO
KBITIB JINIIA TA MEJI. MiATBEPINTH MMOBHY PELENTYPY Ta BiICYTHICTh 1HIINX
KOMITOHEHTIB, SIKI [{/UIATaloTh IeKJIapyBaHHIO.
Tab6muws 2
MeToauka MaTeMaTHYHOTO OL[iIHIOBAHHSI PU3UKIB
IMokazuuk o3nauenns Kpurepii oninroBanus
IMOBIpHICTh BUHUKHEHHS P Bin 1 — myxe HU3BKA 10 5 — Ty’Ke BUCOKA
. . Bix 1 — He3HauHI HACTIAKK 0 5 — KPUTHYHI HACTIAKH [JIs 30pOB's, Oe3meku abo
TsKKiCTh HACTIAKIB S A . FUH L p JIKH AL 3HOPOB'A,
E€KOHOMIKH
. Bix 1 — pusuk J1erko BUSBUTH 10 5 — PU3HK YK€ CKIAIHO BHSBHUTH 0 TOTPAIISHHS
CKIIaHICTH BUABICHHS D A p A p Ay A A p
MPOAYKIIii HA PHHOK
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Tabmung 3

ExcnepTHo-aHa iTH4YHe OUiHIOBAHHS PU3HKIB NOTPAILUIAHHA KOHTPA(aKTHOL
Ta PpaabcudikoBaHol aTKOr0JIbHOI NPOAYKUIT HA YKPaiHCbKUI PUHOK

No InenTudikoBanuii puznk Pi | Si | Di | RPN=P*S*D | PiBenb npiopurerHocTi
Danscudikaliis CKiIagy Ta XapaKTepUCTUK .

1 ixau o P p 4 5 4 80 Jlyxe Bucokuit
AJIKOTOJILHOTO HArolo
Peauizarris uepe3 HelleraabHi KaHAIN OCTAYaHHS .

2 . 1 P 4 4 5 80 Jly>xe BUCOKHI
i30yTy
BukopucranHs CriupTy HEBIJOMOIO IIOXOIKEHHS .

3 prcTar pTy W A 3 5 5 75 Jly»xe BUCOKUIL
Ta TOTEHIIHO HeOe3MeYHO1 CHPOBUHHU

4 | IlimpoOeHHs TOProBeIbHUX MApPOK Ta YIaKOBKH 4 4 4 64 Jlyxe BUCOKUI
IlomaHHsS HEMOCTOBIPHUX MUTHHUX 1 TOBAPOCYIIPOBIIHUX .

5 AT HEL p POCYTPOBIL 30 4| 4 48 Bricoknii
JIOKYMEHTIB
IMopymieHHs IIICHOCTI YITAKOBKH Ta IIOBTOPHE .

6 Py 1 y P 3 4 4 48 Bucoxunii
BUKOPHUCTAHHS TapH
[Tigpo6ienHs a00 BiACYTHICTh HAJIEKHOTO aKI[U3HOTO -

7 /1P ey a 3 4 3 36 CepenHiit
MapKyBaHHS
HenocroBipHe abo HEMOBHE MapKyBaHHS aJIKOIOJILHOT .

8 A BIp Ky 4 3 3 36 CepenHiit
MPOIYKIIT

Tabmusa 4

Ikana inTepnperanii pe3yJbTaTiB OLiHIOBAHHS
pHU3HKiB MOTPANVISIHHS KOHTPadaKTHOI
Ta ¢anabcudikoBaHol AJKOroJIbHOI NPOAYKIil
Ha YKPaiHCHKU PHHOK

3nauenns RPN PiBeHb npioputeTHOCTI
1-19 Huspkuit
20-39 Cepenniit
40-59 Bucoxwuii
60—125 Jlyxe BUCOKHIT

125. Yum Oimbmie 3HadeHHs RPN, TuMm BHIIMM
€ TPIOPUTET PU3MKY JUIS TMOJNAIBIIOTO KOHTPOJIIO.
PH3HKIB

ExcnieprHo-ananiTuyHe

OLIIHIOBaHHSA

NOTpaIUIiHHS KOHTpadakTHOI Ta QanbcudikoBaHOT
AJIKOTOJILHOT IPOAYKLii Ha YKpailHChKUI PUHOK HaBe-
JIEHO y Taom. 3.

st inTepnperanii pe3ynsraTiB y il poOoTi mpo-
MOHY€ThCs Taka mKana: Jist inreprnperanii pe3yasra-
TiB y Liil poOOTi MPONOHY€eThCA Taka miKaa (Tadi. 4).

OTtpuMaHi MOJEJbHI OLIHKH JAIOTh 3MOTY BHI-
JUTH TPU HaNpsMU, SIKI MOTPeOyIOTh Mepiouep-
roBoi yBaru. llepmmii — ¢anscudikauis ckiragy Ta
HeneranpHi kaHamu 30yty (RPN = 80). V mepriomy
BUIAJKy BHCOKUH MPIOPUTET 3yMOBJICHHH MOTEHIIN-
HO TSDKKICTEO HACHIJIKIB JUIS 3/I0POB'S CIIOXKHBAYIB,
y JIpyroMy — TPYAHOLIAMH BUSIBICHHS HEJETabHUX
MOCTa4aIbHUKIB 1 IPOCTEKEHHS pyXy nponykuii. Came

Tabmui 5

Amnaui3 HeOe3medHuX (paKTOPiB ATKOTOJIHLHUX HAMOIB i/ Yac iX mepeMillleHHs MiJi MUTHUM KOHTPOJIEM
Bi/l HyHKTY NPONYyCKY Yepe3 MUTHHI KOPJAOH YKPAaiHH 10 MUTHULI MTPU3HAYEHHS

Mo:xIHBi TpHYHHK .
Buj Hebe3neuHoro . % Oninka
Ne BHHHMKHEHHS Il 4ac P| S |[R=P*S . 3axoau KOHTPOJIIO
(axropa 3HAYYIIOCTI
TPAHCHOPTYBAHHS
Ximiunuit 3a0pyaHeHHs . . . . . .
BuTik TEXHIYHUX PiJHH, [epeBipka YUCTOTH i CyXOCTI
T JIMBOM, MACTHITAMH, 3a0pyIHEHUN KY30B YMOBHO TPAHCIIO HEJIONYIIIEHHS
1 | muiinumu 3acobamu py. Y308, 113 3 . p PTY, oy
HEHAJIC)KHE OUMIIICHHS 3HAUYLIUN MIEPEBE3CHHS 3 XIMIYHUMHU
a00 3aIMIIKAMKI
TPAHCIOPTHOTO 3aCO0y peYoBHHAMU
MOTIEPETHBOTO BAHTAKY
Bionoriunnii . YMoBHO . . .
[lopy1ieHHsS repMETHYHOCTL . [lepeBipka KOpKiB, KPUIIOK 1
HOTpal’[J’lS{HHﬂ . 3Ha‘-{yLl.lI/II/I; . . .
2 . N IUISALIKA, PO3TEPMETH3ALIS 1|3 3 TEPMETUYHOCTI TapH, 13051115
MIKpPOOpPTaHi3MiB y HHU3bKa
Tapu . N MTOIIKOMKEHNX OJUHHUI
MIPOIYKT HMOBIpHICTH
. . burts ok uepes Hapiiine 3akpiluieHHs! BAaHTaKYy,
Di3nYHMIT TOTPAIUISTHHS . .
. . HEJIOCTaTHIO (iKcaIlito 3axHCHE MaKyBaHHS, OTIIST
CTOPOHHIX MIPEMETIB . . .
3 . MaseT, CUIbHI yaapH, 213 6 3Hauynmi TapHy MiCJIs IEPEBE3EHH,
a0o yaMKiB CKJia 10 . ..
HPOAYKTY MOLIKO/UKCHHS TapH ITijl 9ac BUJTYYCHHSI TTOIIKO/PKEHOT
p PyXy a0 pO3BaHTaKCHHS MIPOIYKIIi 3 TONAIBIIOTO 00Iry
3aMuIIKy anepreHHux VMOBHO
PEUYOBHH y TPAHCIIOPTHIMH SHATYLH: [epeBipka nmonepeTHHOTo
AJIepreHHE TIepexpecHe | MUCTEPHI Micst axc ZHLHH}I BaHTAXY, OUHIICHHS Ta
4 | 3abpyaHeHHs — i MIOTIEPEAHBOTO BAHTAXKY 113 3 HaZMHC en nepeBipka TPaHCIIOPTHOT
HAJIMBHOTO MEPEBE3CHHS | 32 YMOBU BUKOPHUCTAHHS P €MHOCTI; MapKyBaHHSI JIOKCHTY
: .. . JUISL HAJTABHOTO
CIUIBHOT €eMHOCTI 0e3 cynshypy
MIepEBE3CHHS
HAaJIC)KHOTO OYMILICHHS
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Taxi 3arpo3” Ba)KJIMBO BPaxOBYBaTH MiJl 4ac aHANI3y
pH3HKiB MUTHOTO ohopmiteHHst. pyruii — Hebe3neuna
cupoBuna (RPN = 75). Ilpoaykuisi, BUrOTOBIEHA 31
CIUPTY HEBIJJOMOTO MOXOIKEHHsI, TIOTPeOy€e Mocuiie-
HOI yBaru 4yepes MOTCHLIHHY TOKCUKOJIOTTYHY HebOe3-
nieky. Tpetiii — migpoOaeHHsI TOProBEIBHUX MapoK Ta
yrnakoBku (RPN = 64). 30BHIIIHS CX0XKICTb 13 Jierajib-
HOIO TPOAYKIIEI0 MOXKE YCKIJIaIHIOBATH BUSBICHHS
(hanbcudikary e 3a Bi3yaJlbHUMU O3HAKaMu. Tomy
JIOLIUTBHO TIOEJTHYBATH OIS/ YIIAKOBKH 3 TIEPEBIPKOIO
JOKYMEHTIB, BIiJOMOCTEH TpO BUPOOHHKA, MApPTIIO
TOBapy Ta pe3yJbTaTiB J1adOpaTOpPHUX JTOCITIKEHb 3a
HAsIBHOCTI MijicTaB (Taoum. 5).

3a HaBEJCHOIO MOJCIUTI0 HAHOIBIIY OLIHKY
pusuky (6 OamiB) orpuMmanu ¢izuuHe 3a0pyaHEHHS
yJIaMKaMH CKJa, MOPYLICHHS TepPMETHYHOCTI mep-
BUHHOTO TMAaKyBaHHS Ta MOLIKOPKEHHS MapKyBaHHS,
sIKe MOXKE YHEMOKJIMBUTH 1AeHTH]IKaLil0 000B’s3-
KoBO1 iH(opMamii npo aneprenu.XimiuHe i Giojo-
riuHe 3a0pyqHEHHS OTpUMalH 1Mo 3 0alv, OCKiIbKH
32 YMOBH I€PEBE3CHHsI TEPMETHYHO 3aKPUTHX TLIsI-
IIOK MPSMUHN HUIAX TOTPAIUISTHHS 3a0pyIHIOBAYIB J10
Harnow oOMexeHui. BojHoOUac pu3nMk MOXe iCTOTHO
3pOCTH 3a TOMIKO/DKCHHS YIAKOBKH, MOPYIICHHS
repMETHYHOCTI 00 BUKOPHUCTAHHS HAJIWBHUX TpaH-
CHOPTHUX €MHOCTel. [lopylieHHsT MUTHUX TIOMO,
HECaAHKIIOHOBAHE BIAKPUTTSI BaHTaXYy, MiJIMiHA MPO-
IYKIii Ta TeMIepaTypHi BiIXHJICHHS TEX HEOOXiTHO
KOHTPOJTIOBATH, aje iX CIiJi NpaBUIbHO KJIACH]IKy-
Baru. [lopymenns miuomo 1 miaMiHa HaleKaTh HacaM-
nepes] JI0 PU3KUKIB MUTHOT O€3MeKH Ta 3aXHCTy JIaH-
LIOra MOCTAYaHHs; TeMIIEpaTypHi BiIXHMJICHHS IS
TePMETHUYHO 3aKPUTHX HANOiB 3a3BHYall OILIHIOIOThH
MIEPE/IyCIM SIK PU3UK SIKOCTI Ta IIJTICHOCTI NaKyBaHHS,
SIKIIIO KOHKPETHI YMOBH HE CTBOPIOIOTH 3arpo3u 0e3-
MEYHOCTI.

BucHoBkHu. Y pe3ynabrari MpOBEICHOrO JIOCIIi-
JOKEHHSI BCTAHOBJICHO, 110 YIIPABJIIHHS OC3MEUHICTIO
IMIIOPTHHX AJKOTOJILHUX HAMOIB y TPOLIECi MUTHOTO

o(opMIIEHHS ITOTPeOy€e KOMIUIEKCHOTO TiIX0Y, AKUN
MOEIHY€E KOHTPOJIb MAapKyBaHHsI, OI[IHIOBAaHHS pPU3U-
KiB Qanbcudikalii, nepeBipKy NpOCTEKYBAHOCTI Ta
aHasi3 Hebe3neuHux Qaxropis (b6ionoriunux, ¢izuy-
HUX, XIMIYHHUX) MiJ Yac TPAHCHOPTYBaHHS ITiJ] MUT-
HUM KOHTPOJIEM.

[MpoBenennii aHami3 MapKyBaHHS IT'SITH 3pas-
KIB aJIKOTOJILHUX HamoiB: BHHO «Aligote Nuiton-
Beaunoy» (®panuis), Buno irpucre «Asti DOCG
Spum» Acquesi (Itamist); Openmi «1877 Solera
Reservay (Icmawnist); Bicki «Wolfburn Single Malt
Slava Ukraini» (Illotnanmis); ropinka «Barska
Classic» (JIuTBa) mokasaB, 110 TOBapHa iH(oOpMa-
i 3arajoM MiICTUTh OCHOBHI iJeHTHU(IKALINHI
XapaKTEPUCTUKU TPOAyKIlii. BoHa BKJOYaE HasBy,
BUPOOHUKA, KpaiHy MOXOMKEHHs, 00’ €M 1 MIIHICTb.
BomHouac ocoOnmuBoi yBaru notpedye JekiapyBaHHs
aJIePreHHUX KOMITOHEHTIB, 30KpeMa JiOKCHIY CipKH
Ta cynb(}iTiB y BAHOPOOHIH POAYKILiT, OCKIILKU BiJI-
CYTHICTH 00OB’SI3KOBOTO TEPENiKy 1HIPEIi€HTIB JUIs
aJIKOTOJILHUX HAamoiB MinHicTIO moHax 1,2% 00. He
CKacoOBY€ BUMOT IIOJI0 3a3HAYCHHS PECUOBUH, 3/IaTHUX
CIPUYMHSTH aJIEPTivHI peakiiii.

3a pesyiabraraMyd EKCIIEPTHO-aHATITHYHOTO OIli-
HIOBaHHS BCTAHOBJICHO, 1[0 HAHBHIIUKA PIBEHb TIPIO-
PHUTETHOCTI MarOTh PH3UKHU (anbcudikarii ckiamy Ta
XapaKTepPUCTHK AIKOTOJBHUX HATIOIB 1 pearizaii mpo-
JYKIIT uepe3 HeTleraibHi KaHaIH OCTavaHHs Ta 30yTy.

V xontekcti npunnunis HACCP inentudikoBano
XiMiuHi, OlojoriuHi, (i3u4Hi Ta ajepreHHi Hebes-
neyHi GpakTopw, sIKi MOXKYTh BHHUKATH i1 4ac nepe-
MIIlIEHHSI aJIKOTOJIBHUX HAIOIB BiJl MyHKTY MPOIYCKY
yepes JIepyKaBHUN KOPAOH JI0 MHUTHHIII TIPU3HAYCHHSI.
HafiBuiy 3Ha4yIicTh cepen npoaHaii3oBaHux (hak-
TOPIB BCTAHOBJICHO JUIs (DI3UYHOTO ITOIIKOKCHHS
Tapu Ta PU3HMKY NOTPAIUISTHHS YJIAMKIiB CKJIa JI0 TPO-
nIykiii. Ximivai, O10JI0TIYHI Ta aJepreHH] PU3UKH 32
YMOB TPaHCIIOPTYBaHHS T€PMETUYHO 3aKPHUTOI MPO-
IYKIIi1 MatoTh HIKIY HMOBIPHICTh BHHUKHEHHS.
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Student (Poltava University of Economics and Trade). Safety management of alcoholic beverages during customs
clearance

Abstract. The article examines the specific features of alcoholic beverage safety management during customs
clearance and movement under customs control. The relevance of the study is determined by the need to harmonize
national food safety and customs control requirements with European legislation, as well as by the increasing risks
of counterfeit and adulterated alcoholic products entering the domestic market. The aim of the study is to identify
the main risks and hazardous factors that may affect the safety of imported alcoholic beverages during customs
clearance and transportation. The research objects included imported alcoholic beverages of various product
categories.: wine, sparkling wine, brandy, whisky, and vodka. Product labeling was analyzed for compliance with
the requirements of Ukrainian legislation, particularly with regard to the indication of the manufacturer, country of
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origin, volume, alcohol content, and allergenic components, including sulfur dioxide. Risk assessment was performed
using an expert analytical method based on the determination of occurrence probability, severity of consequences,
and difficulty of hazard detection, followed by calculation of the Risk Priority Number (RPN). It was established
that the most critical risks are product composition adulteration, distribution through illegal supply channels, the
use of alcohol of unknown origin, and counterfeiting of trademarks and packaging. Chemical, biological, physical,
and allergenic hazards were identified in the context of the HACCP system during the movement of alcoholic
beverages under customs control. The highest significance was assigned to physical damage to packaging and
the risk of glass fragments entering the product. A set of control measures was proposed, including verification of
packaging integrity, labeling, transportation conditions, batch traceability, and accompanying documentation. The
obtained results may be used to improve the risk-based approach to customs control and enhance the effectiveness
of safety management for imported alcoholic beverages.

Keywords: alcoholic beverages, food safety management system, customs logistics, goods declaration, customs
clearance, traceability.
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Anomauisn. AxmyanbHicms npoGedeH s, eKCnepmu3u aKocmi npooiomuyHux Keqhipie 3yMo61eHa 3pOCMAaHHIM
IXHbO2O CNOJICUBAHHS K (DYHKYIOHATLHUX KUCTOMOLOYHUX NPOOYKMIE, 30AMHUX NIOMPUMYEAMU HOPMATbHY MIKDO-
Oiomy KUWKIGHUKA, NOKpawyeamu mpasients ma smiynoeamu imyuny cucmemy. Ha cyuacnomy punxky Yxpainu
npeocmasieno WUpoKuil acOpmumMenm Keqhipie pisHux 6UPOOHUKIE, U0 BIOPI3HAIOMbC MEXHOI02IEN BUPOOHUYMEA,
Jrcupricmio, emicmom OINKA Ma 60102010, KUCTOMHICIIO MA OP2AHONIENMUYHUMU 8lAcCmusocmamu. Boonouac npo-
OYKYisL OKpeMUX SUPOOHUKIE XAPAKMEPU3YEMbCSL 6aAPIAMUGHICINIO (DIZUKO-XIMIYHUX NOKAZHUKIE, HeCmadiibHUMU
CEHCOPHUMU AACTUBOCIIAMU MA GIOCYMHICMIO YHIQIKOBAHUX KpUumepiie OyiHKu AKOCmi, Wo YCKIAOHIOE NOpIs-
HAHHS NPOOYKMIE Ma (hOPMYBAHHS HAYKOBO OOIPYHMOBAHUX PEKOMEHOAYil w000 8UOOPY BUCOKOAKICHUX HANOIB.
Excnepmusza sikocmi kehipie 00360715€ inmeepysamu OaHi 1aOOpAmopHux (Pi3uKo-XiMivHux O0CHi0NHCeHb 13 OYiH-
KAMU OpP2AHONENMUYHUX XAPAKMEPUCIUK Ma OATbHOI0 CUCMEMOTIO, W0 3MEHUYE cyO EKMUBHULL BNIUE eKCNnepmis
i 3abe3neyye gceOiuny, NOPIGHAHHY XAPAKMEPUCTIUKY NPOOYKYIL. Memorw 00CriodceH s € HaAYKo8e 0OIPYHMYBAHHS
ma npoedeHHs eKCnepmu3u AKoCmi npoodiomuyHux Keqhipie YKpaiHCbKux aUpOOHUKIG 13 BUKOPUCTNAHHAM OPeAHO-
AenMUYHUX, Pi3UKO-XIMIYHUX MA THMe2POBAHUX OAlbHUX Memo0ie oyinku. OO ekmamu 00CAIONCEH S CMAIU YOMU-
pu 3pasku keghipy srcupnicmio 2,5% eupobnuymea AT «Monounuii Anvancy, IIpAT « Teprnoninecokuii MOI0OK03a800»,
«lanuuuna Kapnamcokuu Enepeisy ma xegip i3 monoka oyueonuyi Tasbio. Opeanonenmuuny oyiHKy npogoounu
6i0n06iono 0o JICTY 4417:2005 ma mixcnapoonozo Codex Standard for Fermented Milks 3a nokasnuxamu 306Hiui-
Hb020 8U2NAVY, KONbOPY, KOHCUCMEHYiL, CMAKY MA 3anaxy i3 3a1y4eHuam nio2omosnenoi excnepmuoi epynu. Dizu-
KO-XIMIUHUIL GHANI3 BKIIOYAE BUSHAUEHHA MACOBOT YACMKU OIKA, HCUPY MA KUCTOMHOCI SIK KIOYOBUX NOKASHUKIE
Xapuo8oi yinnocmi, ceigcocmi ma QyHKYioHATbHUX 61acmugocmelt keipy. [lna inmezpayii pe3ynbmamie 3acmoco-
6aHO 6ANbLHY cUCMeEMY OYIHIOBAHMS, WO 00360JIAE 0O EKMUBHO NOPIBHIOBAMU AKICNG PI3HUX 3PA3KI6 Ma 8U3HAYAMU
ix cnoorcusyy npueadbaugicms. Ompumani Oani niOMEEPOA’CYIOMsb OOYIILHICIb 3ACMOCYBAHHSL KOMNIEKCHO20 Ni0-
X00y 0J1s eKcnepmu3su SIKocmi Keqhipie, (hopmysants HaAyKo8o 0OIPYHMOBAHUX PEKOMEHOAYIl w000 600CKOHALEHHS]
MexHoN02ii UPOOHUYMEA Ma CMAHOAPMU3AYTT PYHKYIOHATLHUX KUCTOMOTOYHUX NPOOYKMIG.

Knrwuosi cnosa: xegip, npobiomuuni eracmugocmi, ekcnepmusa AKOChi, opeaHoienmuyHi NOKA3HUKY, Qi3uxo-
XIMIYHI NOKA3HUKU, MIKPOOIONO2IUHI NOKAZHUKU, DAIbHA OYIHKA, AKICMb, (DYHKYIOHATbHI NPOOYKIMU XAPYY8AHHSL.

IocTanoBKa Mpod/1eMH B 3arajibHOMY BUIJISII.
[IpobioTH4HI KHCIIOMOJIOYHI HAmoi 3aliMaloTh Ba-
muBe Micne cepel (YHKIIOHAIBHUX TPOAYKTIB
XapuyBaHHs 3aBISKH 3aTHOCTI HOpMalli3yBaTH
MIKpOOIOTYy KHIIEYHUKA, MOKpAIlyBaTH TpPaBICHHS
Ta 3MINHIOBATH iMyHHY cuctemy. Kedip, sik onuH i3
HANMOIIUPEHIINX BUIB TAKUX TPOAYKTIB, IIIKABUTh
CTIOXKMBAYiB HE JIUIE 03JJOPOBUUMH BIACTUBOCTSIMH,
aJe i cTadlIbHUMHU OPraHOJEIITHYHUMHE XapaKTeprc-
TUKaMH Ta PI3HOMAHITTSIM CMaKOBUX MPOdLIIB.

CydacHuil yKpaiHCBKMH pPHUHOK JIEMOHCTPYE
IIMPOKY HOMEHKJIATYpy TOPTOBHX Mapok kedipy, 1o
BIJIPI3HAIOTHCS CKJIQJIOM MOJIOYHOKHCIUX KYIBTYD,
TEXHOJIOT1€10 BUPOOHUIITBA, CITIBBITHOIICHHSIM O171Ka,
JKUPY Ta BOJIOTH, PIBHEM KHCIIOTHOCTI Ta OPTraHOJIe-
TUYHAMHU TIOKa3HUKaMH. BogHOo9ac BiCYTHICTH yHi-
(hikOBaHMX HAIIOHAIBHUX CTAHJAPTIB OIIHKH MPO0i-
OTUYHHMX BIIACTUBOCTEW YCKIIATHIOE TOPIBHSUIbHUN
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aHasi3 npoxykuii Ta GpopMyBaHHsS HAayKOBO OOTpYH-
TOBaHHUX PEKOMEHJAIll 110710 BHOOPY BUCOKOSIKIC-
HUX HamoiB [4].

Excnieprusa sixkocti npobioTHyHUX KeipiB J03BO-
JISI€ KOMIUIEKCHO OIIIHUTU (DI3MKO-XIMIYHI Ta MiKpO-
010JIOTIYHI TIOKa3HUKH, OPraHOJICNTHYHI BIIACTHBO-
CTl Ta (QYHKIIOHAJIBHY LIHHICTH MPOAYKIII Pi3HUX
BUpOoOHUKiB. CHcTemaTHu3aiis OTPUMAaHHUX JaHUX
3a0e3rneuye BU3HAYCHHS MepeBar i HEMOJIKIB OKpe-
MHUX MapoK, HepeBipKy BiJIIOBIIHOCTI Cy4acCHUM Xap-
YOBUM HOpPMaM Ta CHPUSIE BIOCKOHAICHHIO TEXHOJIO-
riuHuX npoiecis. HaykoBo oOrpyHTOBaHa eKCIIepTHA
omiHKa KedipiB BUCTynae e(pEeKTUBHUM IHCTPYMEH-
TOM MiBUINEHHS OE3MEYHOCTI, Xap4OBOI IIHHOCTI Ta
KOHKYPEHTOCTIPOMOKHOCTI KUCIIOMOJIOUHHX MTPOTYK-
TiB Ha YKpaiHCHKOMY PHHKY [5].

AHaniz ocra”Hix gociaimkeHb i myouika-
niii. HaykoBi mocnimkenns y cdepi TexHomnorii ta
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EKCTIEPTU3U  SIKOCTI MPOOIOTUYHUX KHCIOMOJIOY-
HUX HamoiB OCTaHHIMH POKaMH aKTUBHO PO3BHBa-
0Thcs. Amepukanchki BueHi JDkeitn Cwmit i Pobepr
JKOHCOH  JTOCHiKYBalM BIUIMB PI3HUX ILNTaMiB
Lactobacillus i Bifidobacterium Ha opraHonenTuyHi
BJIACTUBOCTI Ke(ipy, HOro KHUCIOTHICTH Ta CTa0ilb-
HICTh Mikpoduiopu mijg 4ac 30epiraHHs, IO Mae
MpsiME 3HAYCHHS JUIsl OLIHKU CIIOKUBYO] SIKOCTI MPO-
OyKTy. €Bpormeiicbki nocmignuku [’ep [lronoH Ta
AnHa Miomiep BHBYAJIM TEXHOJOTIYHI MapamMeTpH
(hepMeHTallil, THIIA 3aKBACOK Ta TXHIl BIUIUB HA TEK-
CTypY, CMaK 1 (pyHKIIOHaJIbHI BIACTUBOCTI Kedipy,
IO JIO3BOJISIE BCTAHOBIIIOBATH CTaHAAPTH SKOCTI Ta
KOHTPOJIFOBATH CTAOUTBHICTh MPOAYKTY [2].

Bituusnsni HaykoBii, 30kpema O. B. I'ymenrox
i JI. B. KpaBueHko, mpoBOIHIH eKCTIepTHY OLIIHKY
kedipy pralHCI)KOFO BUPOOHUIITBA, JOCTIHKYIOUN
CKJIaJ] 1 aKTUBHICTh NMPOOIOTHYHHX KYJBTYp, (i3u-
KO-XIMIiYHi MMOKa3HUKU (MacoBy YaCTKy Oinka, KUpY
Ta KHUCIOTHICTB) Ta opraﬂonenmqﬁl XapakTepu-
CTHKH. IXHi poboTu HlILKpCCJIIOIOTB HEeOOX1IHICTh
JIOKaJbHUX TEXHOJOTIYHMX aJanTamii, mo 3adesmne-
YyIOTh CTaOUIBHICTh MiKpodopH, Oe3neyHicTh Mpo-
IOYKTY Ta BiJIOBIAHICTh CIIOKMBYMM OYiKYyBAHHSIM.

Oco0OnuBa yBara HMPHUIUISIETECS €KCIEPTU31 SIKO-
CTi, SIKa BKJIIOYAE OL[IHKY (i3UKO-XIMIUHHUX, OpraHo-
JENTHYHUX Ta OI0JOTriYHO AaKTUBHUX TOKA3HUKIB.
VY3aranpbHeHHsS 3apyODKHHMX 1 BITUM3HSHHX JDKEpe
JI03BOJISIE BU3HAYMTH OCHOBHI TEHJACHIT PO3BUTKY
PUHKY TMPOOIOTMYHHMX KHCJIOMOJIOYHHX  HAmOiB:
PO3IIMPEHHST aCOPTUMEHTY, MiJABUIICHHS (QYHKIIIO-
HaJBHOI I[IHHOCTI, BIPOBAKCHHSI KOHTPOJIbOBAHUX
TEXHOJOTiH (hepMeHTalii Ta 3a0e3medyeHHs cTadib-
HOCTi CMaKOBHX 1 TEKCTYPHHUX XapakTepucTHK. Takuii
aHaJ1i3 GopMye HAyKOBE IIAIPYHTS JJIsl IPOBEICHHS
JIOKaJIbHOT eKCIIEPTU3H SKOCTI POoOioTHUHUX KedipiB
PI3HUX TOPrOBHX MapoOK, MPEACTaBICHUX HA PHHKY
micra IToaraBu, Ta KO3BOIAEC OLIHUTH BIAIIOBIIHICTE
MPOIYKIIii CydaCHUM Xap4OBUM CTaHAapTaM i OUiKy-
BaHHSM CITO)KHBadviB [7].

®opmyBaHHs 1iseii crarti. MeToto cTarTi € nmpo-
BEJICHHSI €KCIIEPTH3H SIKOCTI Ta CHOXWBUUX BIIACTH-
BOCTeH MpoOIOTHYHHUX KedipiB YKpaiHCHKHX BHPOO-
HUKIB, TIPEICTAaBICHUX Ha PHHKY Micta [lonrtaBu.
HocmipkeHHst nependavae OmiHKy (Hi3HKO-XiMiYHHX
MOKA3HUKIB, OPraHOJICNTHYHHUX XapaKTePUCTHK Ta
AKTHBHOCTI MOJIOYHOKHCIIUX KYJIBTYp, IIO BH3HAaua-
I0Th (YHKIIOHANIbHI, XapuoBi Ta MpoOiOTHUYHI BIIa-
CTUBOCTI TPOAYKTY. BCTaHOBICHHS BIAMOBIAHOCTI
MPOAYKIIi CydyaCHMM CTaHJapTaM SIKOCTI Ta IOpiB-
HSTHHSI PI3HUX TOPTOBHX MapOK J03BOJISIE BU3HAYNUTH
nepeBard 1 HENOJIKM OKPEMHUX 3pa3KiB, a TaKOX
chopMyBaTH HAyKOBO OOIDYHTOBaHI PEKOMEHMAIIil
IIO/I0 BJIOCKOHAJICHHST TEXHOJOTIH BUPOOHUIITBA,
CKJIaJly 3aKBAcOK Ta ITiJBUIICHHS (YHKI[IOHAIBHOT
uinHocTi kedipy [3].

Buknaxg ocuoBHoro wmarepiany. [IpoGioTmuni
ke(ipH BITHOCATHLCS 10 MPOIYKTIB PYHKIIOHATEHOTO

Xap4yyBaHHS, MMOEJHYIOUH BHUCOKY XapyoOBY IIHHICTb
i3 BIUIMBOM Ha MIKpOO10TY KHIIICUHHUKA Ta 3aralbHUHI
ctaH opraHizmy. KoMIUIeKCHE JOCHTIKEHHS iXHIX
XapaKTEPUCTHK JIO3BOJISIE ICHTU(IKYBATH KITIOUOBI
YMHHUKH SIKOCTI, OLIIHUTH CTa0IIBHICTh MiKpOgIIOpH
Ta copMyBaTH 00’ EKTUBHY XapaKTEPUCTUKY CIIOKH-
BUYMX BJIACTUBOCTEU MPOAYKTY.

®depMeHTOBaHMH KUCIOMONOUHMN Hariii  kedip
MICTUTb MBI MOJOUYHOKHUCII OakTepii Ta JAPiKIKOBi
KYJIBTYpH, 110 3a0€3Meuy0oTh O010JIOTTYHY aKTUBHICTb.
OcHOBHI MiKpoopranizmu BKIo4aroTh Lactobacillus,
Bifidobacterium, Streptococcus Ta ApiKIKOBI IITAMH,
AKi (POPMYIOTh CMaK, apoMar, KOHCHCTCHIIIO Ta KHC-
noTtHicTh. [IpoOioTHYHI BIACTUBOCTI BH3HAYAIOTHCS
3MATHICTIO KYJIBTYp 30epiraTv »KUTTE3AATHICTD i 9ac
30epiraHHsl, BHXKMBATU B IUTYHKOBO-KHIIIKOBUX YMO-
Bax Ta HOPMaJi3yBaTh KHIIKOBY Mikpoduopy [4].

Kedip € mxeperaoM MOBHOIIHHOIO OijlKa, Kalib-
uito, docdopy, maruiro, BiraminiB rpynu B 1 Gio-
JIOTIYHO aKTHBHHUX NenTuziB. CroXuBaHHA MPOOi-
OTWYHMX HAroOiB CIpHsIE€ HOpMami3armii TpaBJIeHHS,
MiIBUAMICHHIO IMYHHOI  BIAMOBiNi, 3MCHIICHHIO
PU3UKY 3alabHUX TIPOIECIB Ta XPOHIYHUX 3aXBO-
pIOBaHb. 3 METOIO TiABUIIICHHS 010IOTITHOI IIIHHOCTI
JIesiKi TMPOAYKTH 30aradyioTh BiTaMiHaMH, MiHepa-
namMu abo POCIMHHUMHU KOMIIOHEHTaMH, IO MiCHU-
Jo€ (PYHKITIOHATIBHI Ta CIIOXKHMBY1 BIACTUBOCTI [6].

Sxicte kedipy BH3HAYAETHCA CTAOUIBHICTIO
OpPraHoNIENTHYHUX 1 (DI3UKO-XIMIYHHX Tapame-
TpiB, IO OIIHIOIOTHECS B MEXKaX EKCIIEPTH3U SKOCTI.
OpraHonenTuyHi MTOKa3HUKH BKIIFOYAIOTh 30BHITITHIHN
BHTIJISI, KOJIip, KOHCUCTEHITIIO, CMaK 1 3armax, siki gpop-
MYIOTh CIIO’)KHBU1 OYiKYBaHHS T4 BIUIMBAIOTh HA KOH-
KyPEHTOCTIPOMOXHICTh TPOAYKTY. Di3WKO-XiMiuHI
XapaKTEePUCTUKH, TaKi K BMICT OiJIKa, KHPY, BOJIOTH
Ta KUCJIOTHICTh, OIIIHIOIOTHCS TSI BU3HAYCHHS Xap-
YOBOi IIIHHOCTI, CBIKOCTI Ta (YHKIIOHATHBHUX
BiacTuBoCTe Kedipy. IIpoBenenns cucteMHOi eKc-
MIEPTHU3H SKOCTI JO3BOJIsIE 00’ €KTUBHO MOPIBHIOBATH
MIPOAYKITiO Pi3HUX BUPOOHUKIB, BA3HAYATH IIEPEBATH
Ta HEJOMIKK OKPEMHX 3pa3KiB, a TaKOXK (OpPMyBaTH
HayKOBO OOTPYHTOBaHI peKOMEH/AIil I10J0 BIOCKO-
HAJICHHS TEXHOJIOT11 BUPOOHMIITBA Ta CTaH apTH3AIi1
npobiotnunux kedipis [3].

BukopucTaHHs BHCOKOSIKICHOT MOJIOYHOT CHPO-
BUHH, KOHTPOJILOBAaHUX 3aKBACOK 1 ONTUMallb-
HUX yMOB (QepMeHTalii 3abesneuye CTaOIBHICTD
¢i3UKO-XiMIYHUX 1 OPraHOJENTHYHHX ITOKA3HHKIB.
BionoriyHo akTHUBHI KOMIIOHEHTH, 1[0 YTBOPIOIOTHCS
mig yac pepmenTaltii, NposBIAIOTH aHTHOKCHIAHTHY,
NpoTU3anaibHy Ta IMYHOMOAYJIOIOUY AKTHBHICTb,
10 MiIBHIY€E (PYHKIIOHAJIBHY I[IHHICTh 1 CIIO)KUBYY
npuBabIMBICTh MPOAYKTY [5].

Jnst  mpoBeneHHS —eKCIEpTH3M  SIKOCTi  Oyno
00paHO YOTHPH 3pa3KH MPOOIOTHYHOTO Kedipy Kup-
HicTIo 2,5% yKpaiHCBKOTO BHpOOHHMLTBA: Kedip
«Srotuachkuity 2,5% >kupHOCTI, KIacuYHUd Kedip
13 TpaAMLIAHUM HAOOPOM MOJIOYHOKHCIHX KYIBTYD,
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BiouHO 3 Lactobacillus thamnosus, BupoOH#HIITBa
AT «Monounuit AnbsHC, kKedip TUTHUH «MOJOKisD)
2,5% KUPHOCTI — KIACHYHUHA KHUCIOMOJIOYHUH TPO-
OYKT i3 MPOOIOTHYHMMH KYJIBTYpaMH, BUPOOHHLITBA
[IpAT «TepHONINBCHKUI MOJIOKO3aBOM», Kedip
«lammunna  Kapnarcekuii  EHepris», KUpHICTB
2,5% — TUNOBUI YKpaiHCHKUI KUCIIOMOJIOUHUH Haii
13 CTaHZAPTHUM HA0OPOM MOJIOYHOKHCIIHX KYJBTYD,
JOCTYIIHUW Yy CylepMapkerax Ta kedip i3 Moyoka
OyiiBonuui Tasbio, sik agpTepHaTHBa HA OCHOBI Oyii-
BOJISTYOTO MOJIOKA 3 1HIIOK MIKpOOHOIO Ta TIOKHB-
HOIO CTpyKTypoto, BupoOHuiitBa TOB «TacGio»
(TASbio). O6pana npoayKIlisi BimoOpaxae pizHOMA-
HITHICTP CYyYaCHOTO YKpaiHCBKOIO PHHKY Mpo0io-
TUYHUX Ke(ipiB 1 HaJJa€ MOXKITUBICTD OLIIHUTH BILJIMB
CKJIaJy, BUJLy MOJIOKa Ta TEXHOJOTTYHMX OCOOIMBOC-
Tel BUPOOHMIITBA HA SKICTh 1 CIIOXKMBYI BIIACTUBOCTI
KHCJIOMOJIOYHHX TPOIYKTiB. 3pa3Ku 3a0e3MedyIoTh
KOMITJICKCHUW Marepiall Jiisi TOPIBHSUIBHOTO aHai3y
OPTaHOJENITHKH, (i3UKO-XIMIUHUX XapaKTePUCTHK Ta
(DYHKIIOHAIBHUX BIACTHBOCTEH MPOYKTY.

OpraHonentuyudi Ta Qi3UKO-XIMiYHI TMOKa3HUKH
JOCIHIKYBaHUX 3pas3KiB Kedipy BU3HAYAIMCS BiAMO-
Bigno 10 ACTY 4417:2005 «Kedip. Texniuni yMoBm»
ta Codex Standard for Fermented Milks (CODEX
STAN 243-2003), sKi perIaMeHTyIOTh OCHOBHI
BUMOTH [0 KHCJIOMOJIOYHHX TPOAYKTiB, OTpUMA-
HUX IUISIXOM (hepMEHTallil MOJIOKa 3 BUKOPHCTaHHIM
cnenudivyHMX 3aKBACOK Ta CUMOIOTHYHHX KYJBTYP.
JACTY 4417:2005 BuzHavae kedip sSIK KHCIOMOJIOYHHUH
MPOAYKT, L0 BUPOOJSIETHCS CKBALIYBAHHIM MOJIOKa
CUMOIOTHYHOIO 3aKBACKOK Ha Ke(hipHUX rpuOKax abo
KOHIIGHTpaTtoM Ke(ipHOi 3aKBaCKH, Ta BCTAHOBIIOE
0a30Bi BUMOTH JI0 TEXHOJIOTI{ Ta SIKOCTI TaKOTrO IMpo-
IYKTY, 30KpeMa II0/I0 MaCOBOI YaCTKH KUPY Ta KHUBUX
KYJIBTYp, X04a BiH HE TIOIIUPIOETHCSI HA MPOLYKTH 3i
30ara4eHHAM MPOOIOTUYHUMY KyJIETypaMH Ta IHIIUMH
¢dynkuionansHuMu fobaBkamu. Codex Alimentarius
OXOIUTIOE BUMOTH 10 (DEPMEHTOBAaHMX MOJIOYHUX
MPOMIYKTIB Y MIKHAPOJHOMY KOHTEKCTI, BKJIFOYAIOUN
ke(ip, Ta MICTUTh TOJOKCHHS IOJ0 MiHIMAJILHOI
KIJIBKOCTI KHUTTE3IaTHUX MIKPOOPraHi3MiB, KUCIOTHO-
CTi Ta IHIIMX SIKICHUX XapaKTepHCTHK, 1110 3a0e3medye
OOIPYHTOBaHY METOIOJIOTIYHY OCHOBY JUIS ITOPIBHSH-
Horo aHamizy [1, 3].

Ominka OpraHoJEeNTHYHUX BJIACTHBOCTEH
3MIIACHIOBAIACS METOJIOM JIETYCTallii 33 y4acTio Mij-
TOTOBJIEHOI €KCIIEPTHOI I'PylU B CTaHJAPTU30BAHUX
ymoBax Oe3 MapkyBaHHs mpoaykiii. Ilapamerpu
30BHIIIHBOTO BUDNISJY BKJIFOYAJIA  OJHOPIAHICT
CTPYKTYPH, BIJICYTHICTh CTOPOHHIX BKIIOUCHb Ta
XapakTep TeKcTypH mosepxHi. Koxip mpoaykry ana-
JI3yBaBCsl MIOJI0 BIJMOBITHOCTI TUIIOBHM CIIEKTPaM
Uil KeipHUX HamoiB 0e3 HEMpPUPOJHHUX BiITIHKIB.
KoncucTeHIlis oriHOBa1acs 3a 30€peKSHHSIM OJIHO-
piaHOT TEKCTYpH MpH MOMINIyBaHHI Ta BiJCYTHICTIO
rpyoux 3ryctkiB. OLiHIOBaHHS 3amaxy rnependadao
BU3HAYCHHS TUTIOBOTO KHCIOMOJIOYHOTO apoMmary 6e3
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3aTXJINX YU CTOPOHHIX HOT, @ CMaK — piBHOBaru Kuc-
70r0 MpoQiTo, M’IKOCTI i BiICYTHOCTI HEMTPUEMHHUX
npucmakis [1].

BusnauenHs Gi3uK0-XiMIYHUX TIOKa3HUKIB Keipy
30CepeKyBaJIoCsl Ha MacoBii YacTIli kupy, Oiika Ta
KHCJIOTHOCTI, 10 € OCHOBHUMH KPHUTEPISIMHU Xap4OBOi
IHHOCTI, CBIXKOCTI Ta (YHKI[IOHAILHUX BIACTHBOC-
Teil mpomykTy. MacoBa yacTka JKHPY OILIHIOBasacs
MeToaoM ekcrpakmii 3a CoKcleToM, Mo J03BOJISE
TOYHO BU3HAYMTH BMICT KHPOBOI (ha3u 3alieKHO Bij
Buay kedipy (Hexxupnuii, 1,0-5,0%). Macoa uactka
Oinka oOumcmioBasacs 3a MerogoM K’empmass,
SKHU TPYHTYETBCS HA BH3HAUCHHI 3arajibHOTO a30Ty
3 MOJAJIBIINM MIepepaxyHkoM Ha OU1oK. KuciotHicts
NPOAYKTY BU3HAUAIACs THTPOBAHUM METOJIOM Y Tpa-
nycax TepHepa, 10 1a€ 3MOTY OI[IHUTH CTYIiHb (ep-
MeHTarii Mosoka [1].

Jlst 00’ exTHBI3ALIIT Pe3yNIbTaTiB 3aCTOCOBYBAIACS
OanoBa cucreMa OIIHKM, HIO J03BOJISUIA 1HTETPY-
BaTW OPraHOJNENTHYHI MapaMeTpu Ta (izuko-xiMivHi
MOKa3HUKU B €MHY IIKaITy. KoXkeH Mmoka3HuK (30B-
HINIHIA BUIJISI, KOJIIP, KOHCUCTEHIIiS, 3amax, CMak)
OIIIHIOBABCS 3a I’ATHOAJIBHOIO MIKAIOK: 5 OaliB —
BiJIMiHHa SIKiCTh, 4 — 100pa, 3 — 3a10BiIbHA, 2 — HE3a-
JIOBUIbHA, | — HenpuaTHA JUIs peasi3allii mpoayKIIisl.
OtpumMaHi 0anu BioOpaXkarOTh HE JIMIIE BiIIMOBIJ-
HICTh CTaHJApTaM, aje W yHojao0aHHS CIIOKHUBAYiB
II0JI0 OPTAHOJICTITHKH.

MikpoO0ioJIoriuHI TIOKa3HUKH OI[IHIOBAJIMCS 3a
KIUJIBKICTIO JKUTTE3aTHUX MOJIOYHOKUCIUX KYJIBTYP
(Lactobacillus spp. Ta Bifidobacterium spp.), 1o
€ KpuTepieM mpobioTnyHOTO edekTy Ta (yHKIio-
HaJIbHUX BJIIACTUBOCTEH NMPONYKTY. Bu3HaueHHs npo-
BOJIMJIOCS. METOJIOM BHCIBY Ha CEJICKTHUBHI MMOKHBHI
Cepe/IoBHIA 3 IMOJANBIINM MiJJPaXyHKOM KOJIOHIH,
10 JIO3BOJISIE OLIHUTU AKTUBHICTD 1 KUTTE3IATHICTD
NpoOIOTUYHUX MIKPOOPTaHI3MIB Yy PI3HHX 3pasKax
kedipy [1, 3].

Otpumani gaHi 3a0€3MEIMIN MOKJIUBICTH TTOPIiB-
HSUTBHOTO aHajii3y 3pa3KiB pi3HUX BHPOOHUKIB,
BU3HAYCHHS BIUIMBY CUPOBHHHOI 0a3u, BHIy MOJIOKA
Ta TEXHOJIOTIYHUX OCOOIMBOCTEl BHPOOHMIITBA Ha
OpraHoJIENTHYHI, (PI3UKO-XIMIYHI Ta MIKpOOi0IOTIuHI
XapaKTePUCTHKH, a TAKOXK 1HTETPYBaHHS [IUX TIOKa3-
HUKIB y OaJOBY OIIHKY Ul BU3HAYCHHS yIO100aHb
CIOXKHMBAYIB Ta (PYHKI[IOHATIBHOT I[IHHOCTI TPOJYKTY.

Yci BUMiproBaHHS BUKOHYBJIMCS B JIAOOPAaTOPHUX
YMOBax 3i CTPOTUM JIOTPUMAHHSAM MPOTOKOJIB, KOHTP-
OJIbOBAHUM TEMIIEPATyPHUM PEKUMOM, YHCTOTOIO
oOaiHaHHS Ta YITKOIO TOCIHIOBHICTIO TPOIEAYD,
10 3a0€3MevyBasio TOYHICTh, JOCTOBIPHICTD 1 BiATBO-
pIOBaHICTh pe3yiprariB. OTpUMaHi JaHi TO3BOJIIIN
00’€KTUBHO MOPIBHATHU AKICTh KeipiB pi3HUX BUPOO-
HUKIB Ta BU3HAYUTU BIUIMB TEXHOJOTIYHHX OCOOIH-
BOCTEH 1 CHPOBHHHOI 6231 Ha OpraHoJenTH4IHI i (Pi3u-
KO-X1MiYHI XapaKTepUCTUKH POAYKTiB.

V3arajipHIOIOUM  PE3YABTaTH  OPraHOJIeNTHYHOL
OLIIHKK, Bci oOpani KedipH BiQMOBIAAIOTE 0a30BUM
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Bumoram JICTY 4417:2005 ta mixnaapoaaoro Codex
Stan 243-2003. BusiBieHo iHIUBITyalibHI 0COOIMBOCTI,
10 3yMOBJICH] BUJIOM MOJIOKA Ta TEXHOJIOTTYHUMH OCO-
OnuBoCTSIMH BUpOOHMITBA. HailOinmpin THIIOBUMHU 3a
CTaHJapTHUMH NIapameTpaMu € kedipu « IrOTHHCHKHUI
Ta «[anmunna Kapnarcekuii Eneprisi», Tomi sk kedip
Tasbio Bigpi3HsETbCS CIEM(pIYHAM CMakoM 1 apoma-
TOM OyWBOJISTMOTO MOJIOKA, a «MOJIOKisD» — OUIBII Pijl-
KOO KOHCHCTEHITi€ro (Tadi. 1).

AHaJti3 (i3UKO-XIMIYHUX ITOKAa3HUKIB IPOICMOH-
CTpYBaB BiAIOBIAHICTD YCiX 00paHUX 3pa3KiB kedipy
BUMOTaM CTaHAApTy IIOAO KIIIOYOBHX IapaMeTpiB:
MacoBOl YacTKH OllIka, )KHUPY Ta TUTPOBAHOI KHCIIOT-
HocTi (Tabn. 2). MacoBa yacTka OilKa KOJIMBAJIACS
B Mexax 3,0-3,3%, 3a0e3neuyoun HAJIC)KHY XapuoBy
niHHiCTh. JKupHICTH npoaykTiB cTanoBwmwia 2,5-2,7%,
0 BIAMOBINAe 3asBieHid kareropii 2,5% xwup-
HocTi. TUTpOBaHy KHCIIOTHICTh BH3HAYEHO B MEXKax
80-95 °T, mo BimoOpaskae ONTUMAILHHUHN CTYTIiHB (ep-
MEHTAIlii Ta TapaHTy€ CBIKICTD 1 Oe3MeuHicTh KedipiB.
OtpumaHi pe3yJibTaTH CBi14aTh MPO CTAOUILHICTD TEX-
HOJIOTIYHOTO MpPOLECY Ta MiATBEPUKYIOTh BiIIOBiI-
HICTb MPOAYKLIT CYyYacCHUM CTaHAApTaM SKOCTI.

Banosa owinka sikocTi oOpaHHX 3pa3KiB Kedipy
MPOBOAMIIACS JAJIsl BU3HAUCHHS CIIOKMBUUX YIIOJO-
0aHb Ta 3arajbHOI OPraHOJIENTHYHOT NPUBAOINBOCTI
npoaykriB. OIiHIOBaHHS 3JIHCHIOBAIOCS 3a I1'sl-
THOAJIBLHOIO MIKAJIO0I0, A€ 5 0aalB BIANOBIAAIO Bij-
MiHHIH sikocTi, 4 — no0piid, 3 — 3a/J0BIIbHIM, 2 — HE
3aJIOBUIBHIN, a 1 — IPOJYKT HE JOMYCKaBCs JI0 pea-
msanii. KookHuil MOKa3HUK — 30BHIIIHIA BUIVIA,
KOHCHCTEHIIIS, CMaK, 3amax 1 KOJip — OI[IHIOBaBCS

OKpEeMO, TicJsl 4Ooro OOUYHCIIOBAIOCS CEpeHE 3Ha-
YeHHS ISl KOYKHOTO 3paska. Taka cucreMa J03BOJIsIE€
BUAUTUTY TIEpEeBaru MPOAYKILii Ta BUSBUTH aCICKTH,
10 MOXKYTh BIUTMBATH Ha CIIPUHAHSTTS CIIOKHBAYEM.

Pesynbrati  omiHkM  mokaszanmu, 1o  Kedip
«SIroTMHCHKHID» OTpPUMAaB HaWBHUINI Oamu 3a OlLIb-
UICTIO MapaMeTpiB, 10 CBIAYMTH MPO BUCOKY 30a-
JAHCOBAHICTh ~ OPTAHOJNCNITHYHUX  BIACTUBOCTEH
1 mpuBabnuBicTh Ui criokuBaviB (puc. 1). Kedipu
«Momnokis», «lammumna Kapnarcekuit Enepris»
ta Tasbio mnpomeMOHCTpyBamu CTaOLIBLHO JOOpUi
piBeHb sikocTi (4,0—4,3 OGana), Xo4a JIENIO MOCTyIa-
FOThCS JIJIEPY 3a TYCTOTOI0, PIBHOMIPHICTIO KOJIBOPY
Ta IHTCHCUBHICTIO KUCJIOMOJIOYHOTO CMAaKy.

Bcei gocnimkeHi 3pa3ku BiJIMOBIIal0Th OCHOBHUM
Bumoram JICTY 4417:2005 ta Codex Stan 243-2003
I0/I0 OPTAHOJICNTUYHUX Ta (PI3UKO-XIMIYHUX XapaK-
TEPUCTHK, 10 TATBEPIXKYE iX OE3MEUHICTD 1 MPHUAT-
HICTH IO CIIOKMBAHHS. BusBieH] BIAMIHHOCTI MIDX
MIPOYKTAaMH 3yMOBJICHI BHJIOM MOJIOKA, TEXHOJIOIY-
HUMH OCOOJIMBOCTSIMH BHPOOHHIITBA Ta PEUENTYp-
HUMH KOMITOHEHTaMH, 30KpeMa HasBHICTIO Mpooio-
TUYHUX KYJIBTYp 1 )KUpHICTIO. Takuii miaxi J03BoJsie
3pOOUTH BUCHOBOK HE JIMIIIC PO BiAMOBIHICTh CTaH-
JIapTy, a i mpo ymoao0aHHsl CIIOKHBA4iB CTOCOBHO
TEKCTypH, CMaKy Ta apoMary kedipy.

MikpoOioNoriuHi MOKa3HUKU € BaKIMBUM KpH-
TepieM SKOCTI TPOOIOTHUHUX Ke(ipiB, OCKIIBKH
KUJIBKICTD KHUTTE3MATHUX MOJOYHOKHUCIHNX OakTepii
BU3HA4Ya€ TPOOIOTHUHMH edeKT Ta (yHKIIOHATbHI
BJIACTUBOCTI MPOAYKTY. BH3HA4YeHHS YHMCEIBHOCTI
Lactobacillus spp. Ta Bifidobacterium spp. no3Bosie

Tabmnms 1

OpraHosienTH4YHi MOKA3HUKH IKOCTI 3pa3kiB kedipy

BIITIHKOM

Haszsa . . Kedip nutHuii Kedip «aanunna Kedip i3 monoxa
Kedip «SAroruncbkmii» . . . " . .
MOKA3HHKA «MoJioKisi» Kapnarceknii Enepris» oyiiBosnui Tasbio
30BHIMIHIH OnHopinnuid, 6e3 3rycTKiB, | PiBHOMIpHNMIT OpnHopinauid, 6e3 oca, N .
A pvﬂ ’ b ’ p ’ A R,H ’ A, OpnHOpigHUH, Jerkuii ocazn
BUTIISIT YHCTHI 6e3 ocany YHCTHI
. binuii 3 nerkum KpemMoBUM | .. . R NIV - . .
Komnip binuii, onHOpigHUI binuii, piBHOMipHUIHA CBITJI0-KpEeMOBHIA

Koncucreniis

CepenHboi IycToTH,
OJTHOPIIHA TEKCTypa

Pinxwii, onHOpinHA
pinuHa 6e3 rpynoYoK

Cepennboi rycToTH,
MOMIPHO IIUTHHUAN

Cepenuboi ryCTOTH, 37I€TKa
B’S3KUI

micIsICMaK

30a/1aHCOBaHUI

KHUCJIIMHKOIO

Hacuuenuit
3anax TunoBuii KUCIOMONIOYHMH, | CBIKHI Kucimomonounuii, nerkui KHUCJIOMOJIOYHMH,
0e3 CTOPOHHIX HOT KHCJIOMOJIOYHU apoMar crnenudivHmii apomar
OyHBOJISTIOTO MOJIOKA
M’ skuil, 31erka Jlerko kuciyBaruit, - - . o
. N N M’ sikuid, 3 XapaKTepHOIO M’ sikuid, TOMIpHO KHUCIIHUH,
Cmak KHCITyBaTHH, TPUEMHHAIT M’SIKHUH,

3 XapaKTCpHUM MMICIIICMAaKOM

®Dizuko-xXiMiuHi MOKa3HUKHU SIKOCTi 3pa3KiB Keipy

Tabmurs 2

Bumora Kedip Kedip murnuii Kedip «I: annIuHa Keq)lg i3 Mos10Kka
Ha3sga 3pa3ka . . Kapnarcskuii OyiBoHMIi
CTaHJapTy «SAroruHcbkminy «MoJokis» . .
Enepris» Tasbio
MacoBa 4acTka xupy, % 2,5+0,5 2,5 2,5 2,6 2,7
Macosa yacTtka 0iska, % >2.8 3,2 3,0 3,1 3,3
TutpoBaHa KUCIOTHICTB, °T 70-110 85 80 90 95
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Tabmuig 3
Mikpo0ioJioriuni mokasHUKHU AKOCTi 3pa3kiB Keipy
Kedip Kedip nutHuii Kedip «aauunna Kedip i3 mosioka
Has3zsa 3paska . . o . " . .
«SAroruHcbkuin» | «MoJoKisa» Kapnarcekuii Eneprisi» oyiiBosinui Tasbio
Kinekicts Lactobacillus spp., KYO/mi 1,2x10® 9,5%x107 1,0x10® 1,310
Kinekicts Bifidobacterium spp., KYO/mn 8,0x107 7,5x107 8,2x107 9,0x107
4,5
4,2
4,1

Kegip nutHuit
«Mooxkis»

Kegip
«SITOTUHCHEKUI»

Keoip 13 Mmonoka
OyiBonuii Tasbio

Kegip «["anmuunna
Kapnarcekuii
Enepris»

Puc. 1. PesyabraTu 62710B0i OLiHKH IKOCTi 00panux 3pa3kiB Kedipis

OLIIHUTH aKTUBHICTb 1 KHUTTE3NATHICTh MIKPOOPTaHi3-
MiB Yy pi3HHUX 3pa3Kax, a TaKOX MOPIBHATH €PEeKTHB-
HICTh 3aKBACOK Ta BIUIMB TEXHOJOTTYHHX OCOOIMBOC-
Teil BUpOOHHMUTBA Ha (HOpMyBaHHS NPOOIOTHYHOTO
MOTEHIiaTy TPOAYKTY (Tabm. 3).

Pesynbratn  mociipkeHHS TOKa3amd, IO Yyci
YOTHPH 3pa3KH Ke(ipy MICTATh KHUTTE3NATHI KYJIBTYPH
Lactobacillus spp. ta Bifidobacterium spp. y KinbkocTi,
110 BiNOBiZIa€ BUMOTaM 10 TPOOIOTHYHUX TPOAYKTIB.
3HavyeHHs uncenbHOCTI Lactobacillus spp. BapitoroTh
Big 9,5x107 mo 1,3x10* KYO/mn, a Bifidobacterium
spp. — Bim 7,5%107 mo 9,0x107 KYO/mn.
Hatiummii Bmict Lactobacillus spp. 3adikcoBano
y kedipi Tasbio, a Bifidobacterium spp. — Takox
y Tasbio Ta «lanmmunna Kapnarcekuit Eneprisy.
JaHi TOKa3HUKH CBig4aTh NpPO JOCTaTHIO MpoOi-
OTHUYHY aKTHBHICTh TPOAYKTIB Ta iXHIO BiINOBif-
HICTh (YHKIIOHAIBHUM XapaKTepUCTHKaM Kedipy.
OTtpumani pe3ynbTaTi HiATBEPAXKYIOTh MOXIIUBICTD
BUKOPHCTAHHS [IUX 3pa3KiB AJsI MIATPUMKH 30POBOL
MiKpO(IOpH KHIIKiBHUKA CIIOKHABAYiB.

BucnHoBku i3 3a3HavyeHux npodaem i mnep-
CHEKTHBH TMOJAJBIINX TOCHIIKEHb y NMOTAHOMY
Hanpsimi. [IpoBeneHe JOCHIKEHHS —TOKa3alo,
mo TnpoOioTHuHi Kedipu yKpaiHCBKOrO BHPOO-
HUITBA BIJPI3HAIOTHCA CTAOUIBHUMHU  (i3UKO-Xi-
MIYHAMH, OPTraHOJENTUYHUMH Ta MiKpoOiooriy-
HUMH TIOKa3HUKaMH{, IO BiJgNOBiAAalOTh BHMOTaM
ACTY 4417:2005 ta Codex Stan 243-2003.
Bceranoneno, mo yci oOpaHi 3pa3Ku MICTATbH
JOCTaTHIO KUNBKICTh JKUTTE3AaTHUX MOJOYHOKHC-
mux Kyneryp (Lactobacillus spp. ta Bifidobacterium
spp.), 10 3a0e3meuye npodioTHYHUI eeKT Ta PyHK-
LiOHANBHI BJIAaCTHUBOCTI MPOAYKTY. MacoBa dYacTka
OlJIKa, )KHPY Ta KUCJIOTHICTD BiJIIIOBi/Iaja 3asBICHUM
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HOpMaM, a OPTaHOJICHITHYHI TOKA3HUKH — KOJIIP, KOH-
CHCTEHIIisl, CMaK 1 3amax — JIEMOHCTPYBalIl BHCOKHUH
PIBEHb CIIOKMBUYOI NPUBAOINBOCTI.

BusiBieHi BIIMIHHOCTI MK 3pa3KaMu, 3yMOBIICHI
BUJIOM MOJIOKa (KOpOB’siue abo OyiiBoJsiue), CKia-
JIOM 3aKBAaCOK Ta TEXHOJIOTIYHUMH OCOOIIMBOCTIMU
BUPOOHMIITBA, CBITYaTh MPO HEOOXIJHICTH MOJANIb-
[IOr0 BUBYECHHS BIUTMBY LUX (aKTOpiB Ha CcTaOUIb-
HICTBb MPOOIOTHMYHHX KYIBTYp, TEKCTYPY Ta CMAaKOBi
XapaKTePUCTHKHU Keipy.

[lepcnieKTHBY TOXANBLIMX JOCIiIKeHb BKIIOUYa-
I0Th!

— pO3pOOKY €IMHUX HAaIlIOHAJLHUX KPUTEPIiB
OLIHKU TMPOOIOTMYHMX BJIACTMBOCTEH KHCIOMOJIOY-
HUX MPOIYKTIB, IO IO3BOJIUTH 00’ €KTUBHO MTOPiBHIO-
BaTU pi3Hi Mapku Kedipy;

— JOCTI/KeHHS  BIUIMBY  PI3HMX  LITaMiB
Lactobacillus Ta Bifidobacterium Ha ¢yHKuioHanbHI
BJIACTHBOCTI Ta OPraHOJENTHYHI XapaKTEPUCTHKH
Kkedipy;

— aHasi3 CTa0UIBHOCTI MPOOIOTUYHUX KYIBTYP
NPOTATOM TepMiHy 30epiraHHs Ta B yMOBaxX MOJAEIIIO-
BaHHS [ITYHKOBO-KHIIIKOBOTO CEPEIOBHIIIA;

— BHUBYCHHS €(EeKTy TEXHOJOTIYHHUX MapaMeTpiB
¢depmenTanii, ckiiaay 3aKBacOK Ta BHJIY MOJIOKA Ha
(dopMyBaHHS CMaKy, TEKCTypH Ta O10JIOT1YHO aKTHB-
HUX KOMIIOHEHTIB MPOIYKTY.

OTxe, OTpUMaHi pe3yJbTaTH CTBOPIOIOTH HAYKOBY
0azy AJs1 yAOCKOHaJIeHHsI TEXHOJIOTid BUPOOHUITBA
npoOioTHYHOrO Kedipy, MiABUILIEHHS HOro (yHKI-
OHaNBHOI I[IHHOCTI Ta 3a0e3meuyeHHs CTa0UILHOCTI
OpraHOJENTHYHUX 1 MIKpOOiONOTTUHUX MMOKa3HHKIB,
IO CIPHATUME 3aJI0BOJICHHIO IMOTPEO CIIOKUBAYiB
1 PO3BUTKY PUHKY (DYHKLIOHATBHUX KHCIOMOJIOYHUX
NPOAYKTIB B YKpaiHi.
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Expertise of the quality and functional properties of probiotic kefirs using the example of products of Ukrainian
manufacturers

Abstract. The relevance of conducting a quality expertise of probiotic kefirs is determined by the increasing consumption
of these products as functional fermented milk beverages, capable of supporting a healthy gut microbiota, improving
digestion, and strengthening the immune system. The modern Ukrainian market offers a wide range of kefirs from
different producers, varying in production technology, fat content, protein and moisture levels, acidity, and organoleptic
properties. At the same time, some products ave characterized by variability in physicochemical parameters, unstable
sensory properties, and the absence of standardized quality assessment criteria, which complicates product comparison
and the formulation of scientifically grounded recommendations for selecting high-quality beverages.

Quality expertise of kefirs allows the integration of laboratory data on physicochemical analyses with assessments
of organoleptic characteristics and a scoring system, reducing the subjective influence of experts and providing a
comprehensive, comparable characterization of the products. The aim of the study is the scientific justification and
implementation of a quality expertise of probiotic kefirs from Ukrainian producers using organoleptic, physicochemical,
and integrated scoring methods. The study objects included four samples of 2.5% fat kefir produced by JSC «Molochnyi
Alliancey, PJSC «Ternopil Dairy Planty, «Halychyna Carpathian Energy» and buffalo milk kefir from « Tasbio».

Organoleptic evaluation was performed in accordance with DSTU 4417:2005 and the international Codex
Standard for Fermented Milks, assessing appearance, color, consistency, taste, and aroma, using a trained expert panel.
Physicochemical analysis included determination of protein, fat, and acidity as key indicators of nutritional value,
freshness, and functional properties of kefir. To integrate the results, a scoring system was applied, enabling objective
comparison of the quality of different samples and assessment of their consumer appeal. The results confirm the feasibility
of applying a comprehensive approach for kefir quality expertise and support the formulation of scientifically grounded
recommendations for improving production technology and standardizing functional fermented milk products.

Keywords: kefir, probiotic properties, quality expertise, organoleptic characteristics, physicochemical
parameters, scoring evaluation, quality, functional foods.
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TECHNOLOGICAL APPROACHES TO THE STABILIZATION
OF EMULSION-BASED ALCOHOLIC BEVERAGES
IN MODERN MIXOLOGY
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Abstract. The purpose of the study is to analyze the historical evolution of emulsion alcoholic beverages, systemize
modern innovative ingredients and physicochemical stabilization methods based on recent scientific research,
and identify promising pathways for implementing emulsion technologies in modern bar culture and mixology.
The study is based on a comprehensive system analysis, comparative-historical evaluation, and physicochemical
interpretation of scientific literature in food chemistry, spirits production technology and mixology. The article
analyzes the historical development of emulsion-type alcoholic beverages, from medieval monastic medicinal elixirs
and early egg-based liqueurs and cream systems to modern multiphase, plant-based, and lactose-free alternatives
made from oat, coconut, almond, and chufa milk. The classification of liqueurs by physicochemical parameters
(alcohol strength, sugar content) and raw material composition has been systematized. Key technological challenges
in stabilizing emulsion cocktails behind the bar in the presence of ethanol and fruit acids were identified, such as
protein denaturation, lowered interfacial tension, and destruction of protective adsorption layers, leading to phase
separation through creaming, sedimentation, flocculation, and coalescence. Innovative plant-based and biopolymer
stabilization ingredients were systematized and their functional performance in alcoholic systems was substantiated.
Combining chemical stabilization using plant and biopolymer agents with physical processing methods enables
the creation of thermodynamically stable emulsion cocktails with rich sensory profiles without artificial chemical
additives. Future research directions focus on developing new formulations for lactose-free and Low-ABV emulsion-
type cocktails with enhanced functional properties.

Keywords: emulsion alcoholic beverages, emulsion stabilization, liqueurs, bar culture, mixology, emulsions.

Statement of the problem in general terms.
Modern bar culture (mixology) has transformed from
simple ingredient mixing into a multidisciplinary
field closely intertwined with food and colloid chem-
istry, molecular gastronomy, etc. One of the complex
yet promising directions is the creation of emul-
sion-structured alcoholic cocktails. Emulsions pro-
vide beverages with a harmonious texture, fullness of
taste, and the ability to retain and gradually release
a cascade of aromatic substances. Beyond sensory
characteristics, emulsification offers opportunities to
incorporate innovative ingredients capable of modi-
fying the functional properties of beverages.

However, the key technological challenge of
such systems is their thermodynamic instability.
The presence of ethanol at concentrations ranging
from 10 to 25% vol. causes protein denaturation,
reduces interfacial tension, and disrupts protective
adsorption layers surrounding fat droplets. This
leads to undesirable phenomena such as sedimen-
tation, creaming, flocculation, and coalescence.
Developing scientifically grounded methods for
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stabilizing emulsion cocktails is an important objec-
tive for modern mixology.

Analysis of recent research and publications.
The study of physicochemical processes in dis-
persed food systems has been addressed by leading
global scientists. D. J. McClements specializes in
food biopolymers and colloids, focusing on creating
healthier and more environmentally friendly prod-
ucts. Researchers D. Muir and W. Banks investigated
the stabilization of high-alcohol cream liqueurs using
emulsifying salts and caseinates. Recommendations
for applying ultrasonic cavitation to beverage homog-
enization have been developed by B. K. Tiwari
(fruit-milk beverages), F. Trujillo (coffee beverages),
P. H. Campelo (fortified juices), A. Anaya-Esparza,
and M. Guimaraes (plant-based milk) [1-4].

The contribution of Ukrainian scientists to the
study of dispersed alcoholic systems lies in inves-
tigating thermodynamics, recipe composition,
and technology of liqueurs and emulsion bever-
ages. Researchers O. V. Kuzmin, T. A. Holuieva,
and O. V. Nemirich explore the physicochemical
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characteristics, formulation, technology, and quality
of new-generation emulsion cream liqueurs based on
plant milk. O. M. Ostriuk develops technologies for
functional alcoholic beverages through the extraction
of fruit and berry raw materials. S. I. Oliinyk focuses
on studying the thermodynamics of emulsion systems
and the impact of beverage formulations on oxidation
and emulsion stability [5—7].

Despite the depth of these scientific works, most
are focused on the industrial production of long-
shelf-life liqueurs. Meanwhile, the formation of sta-
ble emulsion structures in beverages and cocktails
within mixology remains insufficiently addressed.

Formulation of article goals. The objective of
the article is to analyze the historical experience of
creating emulsion alcoholic beverages, systemize
innovative ingredients and physicochemical stabili-
zation methods based on modern scientific research,
and identify promising pathways for implementing
emulsion technologies.

Presentation of the main research material.
Liqueur is a strong, sweet alcoholic beverage made
from fortified fruit and berry juices, infusions of aro-
matic herbs with added roots, spices, etc. The history
of emulsion-type alcoholic beverages and dense-tex-
tured liqueurs developed over centuries through sev-
eral stages.

In the 11th century, in many Catholic monaster-
ies, sick people were treated with various mixtures
and elixirs. Monks, seeking to improve medicine
manufacturing techniques, discovered new compo-
nents. Since most of these mixtures were bitter, honey
was added. The first sweet liqueurs (Benedictine,
Chartreuse) were created by monks as medicinal elix-
irs as 1510. An emulsion component was absent, but
the concept of masking the harsh taste of alcohol with
sweet components emerged at that time [8—10].

Liqueurs from Lucas Bols, known in the
Netherlands and beyond to this day, date back to
1575. Their creator was Dutch physician Lucas Bols,
and the primary ingredients were caraway as a diges-
tive aid and alcohol as a painkiller.

The stage of egg-based liqueurs began in the
early 17th century when Dutch colonists in Brazil
encountered a local beverage based on avocado pulp,
alcohol, and sugar. Upon returning to Europe, they
replaced scarce avocado with egg yolk. Yolk lecithin
became the first natural emulsifier enabling the com-
bination of alcohol and fat into a homogeneous mass.
Thus, classic Advocaat liqueur emerged as the first
alcoholic beverage of an emulsion nature [9, 11].

In the 19th century in France, the Creme category
of liqueurs appeared. Despite the name, they contained
no dairy cream. The word «cremey indicated a thick,
syrup-like consistency due to high sugar content (from
250 g/L), which increased beverage viscosity.

Real cream liqueurs appeared only in 1974 in
London when David Gluckman and Tom Jago created

the Baileys Irish Cream. The primary challenge was
instant dairy protein coagulation upon contact with
Irish whiskey. This issue was solved through two-
stage homogenization and using sodium caseinate
combined with vegetable oils [8].

The next stage of liqueur development in the
1990-s — 2000-s saw multiphase systems and exotic
products. Sheridan's is a liqueur consisting of two
separate phases (coffee-chocolate and vanilla-cream)
mixed directly in the glass. Exotic fruit cream liqueurs
also entered the market (South African Amarula made
from marula fruit) [8—10].

Today, in response to growing demand for plant-
based products, manufacturers are transitioning to
emulsion liqueurs based on almond, coconut, and soy
milk, requiring completely new stabilizers.

Classifying liqueurs is challenging due to their
diversity and similarities. Modern classification
divides liqueurs along two main directions: physico-
chemical parameters (alcohol strength and sugar con-
tent) and primary raw material/flavor profile.

By alcohol and sugar content, beverages are
divided into three groups:

— strong liqueurs (35-45% alcohol, 32-50%
sugar). Created using strong distillates (cognac, whis-
key, grain alcohol) with maceration of herbs, spices,
or citrus peel. They feature concentrated aromas that
mask alcohol notes. This group includes early monas-
tic medicinal tinctures.

— dessert liqueurs (25-30% alcohol, 25-30%
sugar). Produced by infusing or blending alco-
hol bases with natural fruit/berry extracts, cream,
or spices, sweetened with sugar syrup, and aged to
achieve a balanced taste. Served as digestifs or used
in cocktails.

— cremes (15-28% alcohol, 49-60% sugar). Can
be dairy cream liqueurs or liqueur crémes (which may
contain no cream). Crémes possess a thick syrup-like
consistency due to high sugar concentration [12].

Classification by primary raw material is more
intricate.

Herbal liqueurs (herbal spirits, Krauterlikor,
balms) — a large category produced by infusing or
distilling alcohol with mixtures of herbs, roots, bark,
flowers, seeds, and spices, followed by sugar addition.
Secret recipes can contain 10 to over 130 botanical
components. Herbal liqueurs feature a pronounced bit-
terness, medicinal-spicy or resinous notes, which are
harmoniously balanced by sweetness and alcoholic
warmth. The most famous herbal liqueur include:
Jagermeister — a German Kréuterlikdr with distinct
notes of cinnamon, anise, and ginger; Chartreuse and
Benedictine — iconic French monastic liqueurs cre-
ated using secret recipes; Becherovka — a Czech balm
featuring a pronounced flavor of cinnamon, cloves,
and alpine herbs; Unicum — a Hungarian thick, dark-
brown, highly concentrated balm produced according
to a secret recipe with over 40 herbs [12]. In cocktails,
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they are used as an aromatic base for creating com-
plex, spicy, and bittersweet-fresh mixes.

Amaro are traditional Italian herbal liqueurs with
a pronounced bittersweet profile, usually consumed
as a digestif. They are prepared by infusing a spirit
or wine base with a mixture of herbs, roots, flowers,
bark, citrus peel, and spices. The beverage is sweet-
ened with sugar syrup and often aged in barrels.
Thanks to its rich aroma, Amaro is added to both clas-
sic and signature cocktails. The most famous include
Amaro Montenegro, Amaro Averna, Fernet-Branca,
Amaro Nonino, Ramazzotti [13].

A separate category is the group of bitter liqueurs —
bitters, which are produced using extracts of herbs and
roots from medicinal plant materials. In most cases,
these are dark-colored drinks that stimulate digestion
and improve appetite.

Bitters are very closely related to herbal liqueurs,
but the key difference between them lies in the sweet-
ness level (sugar content), the intensity of bitterness,
and the beverage's intended purpose. By standard,
herbal liqueurs strictly require a high sugar content
(usually no less than 100 g/I). Even with a bitter
edge, the sweetness remains pronounced, softening
the alcohol. Bitterness is the dominant note in bit-
ters; they contain either no sugar at all or a minimal
amount insufficient to mask the bitterness

Aromatic bitters are very bitter and highly con-
centrated beverages added in micro-doses (dashes) to
flavor cocktails. «Dashy in cocktail recipes refers to
a liquid unit of measurement equal to approximately
0,6—1,0 ml (one shake of a bottle equipped with a spe-
cial dasher top). The most famous include Angostura
(a bitter from Trinidad based on dark rum, featuring
bitter orange peel extract); Peychaud’s (an American
bitter with a fairly light and fruity taste compared to
other tinctures of this type, sweet with notes of cherry,
clove, and nutmeg).

Potable bitters (aperitifs/digestifs) are consumed
neat or with tonic. Campari and Aperol — the most
famous brands Italian bittersweet aperitifs that serve
as the foundation for modern bar Spritz cocktails. Any
potable bitter with a high sugar content can be clas-
sified as a liqueur. However, not every herbal liqueur
is a bitter, as many of them emphasize sweetness and
spices rather than bitterness [12, 14].

Citrus and fruit-berry liqueurs are the founda-
tion of most classic and modern cocktails. The most
famous include French Cointreau, Grand Marnier,
Chambord; Italian Limoncello (Pallini, Villa Massa);
Japanese Midori. Although both Cointreau and Grand
Marnier are famous orange liqueurs, they differ signif-
icantly in their spirit base. Cointreau is created using
aneutral grain spirit (a classic transparent Triple Sec),
whereas Grand Marnier is produced on the basis of
aged French cognac.

Cream and egg liqueurs are distinguished by a
delicate texture, soft buttery flavor, and moderate
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alcohol content. The most famous include Baileys
Irish Cream (a cream liqueur based on Irish whiskey);
Sheridan’s (Ireland) — a two-compartment liqueur
featuring coffee-chocolate and cream-vanilla layers;
Amarula (a South African cream liqueur made from
marula fruit with a caramel-fruity profile); Advocaat
(Bols, Warninks) — a thick Dutch egg liqueur made
from egg yolks, sugar, and brandy. From a food
chemistry perspective, such beverages are typical
emulsions.

Coffee and chocolate liqueurs are produced from
roasted ground coffee beans or cocoa beans with-
out the use of artificial flavorings. The most famous
include Kahlua (Mexico) — global leader among cof-
fee liqueurs based on rum and Arabica coffee; Tia
Maria — coffee liqueur made with Jamaican rum and
Madagascar vanilla; Mozart (Dark, Milk, White) — a
premium line of Austrian chocolate liqueurs.

Nut, spicy, and anise liqueurs have a pronounced,
recognizable character and are in demand both in clas-
sic bartending and in culinary arts. The most famous
include Italian nut liqueurs Disaronno Originale
(Amaretto) and Frangelico. Scottish Drambuie — a
spicy liqueur based on Scotch whisky, honey, and
herbs. Anise liqueur Sambuca (Molinari, Luxardo)
has its own specific characteristic (like absinthe or
ouzo). It is transparent in the bottle, but when diluted
with water or ice, it suddenly turns cloudy white.
In bartending, this phenomenon is called the «Ouzo
effect» or «Louche effect».

Curasao is a general name for liqueurs based on
the peel of a specific type of bitter orange. In the pro-
duction process, the dried peel is macerated in cognac
or alcohol to form an aromatic extract, after which
spices and herbs are added. These liqueurs can be
light yellow, orange, green, blue, or white in color.

Floral and botanical liqueurs represent a craft seg-
ment in modern mixology. St-Germain — a French
liqueur made from freshly hand-picked elderflowers.
In mixology, adding as little as 5—10 ml of St-Germain
liqueur enhances the balance of nearly any cocktail.
Italicus Rosolio di Bergamotto — an Italian liqueur
based on Sicilian bergamot and chamomile [12, 14].

Recently, lactose-free and vegan alternatives —
plant-based cream liqueurs — have been gaining
increasing popularity. The main reason for their pop-
ularity is the opportunity to achieve a delicate des-
sert flavor and smooth texture without lactose or ani-
mal-derived fats.

Oat milk liqueurs are the most popular variety in
this category, as oat milk possesses a natural creamy
density and a neutral taste that does not overpower
the primary flavorings.

The Baileys brand released a vegan line of Baileys
Non-Dairy liqueurs made with almond (Almande)
and oat milk, featuring Cookies & Creamy and Coffee
Toffee flavors. Arctic Blue Oat (Finland) is a lac-
tose-free liqueur based on Finnish gin, oat milk, and
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wild blueberries. The American brand Oatrageous
produces lightened oat liqueurs in bourbon, espresso,
and coconut flavors. Misunderstood Oat Nog is a
vegan variation of the traditional Christmas drink
Eggnog, made with oat milk and spiced whiskey.
Coconut cream and coconut oil liqueurs are bever-
ages with natural density and a light tropical flavor.
Dirty Cow (Scotland) — a series of vegan dessert
liqueurs based on Scotch whisky and coconut extract
(with strawberry, chocolate, and classic Irish Cream
flavors). Aihiki (Australia) — a beverage based on
coconut cream, aged whisky, chocolate, and vanilla.
Pallini Limoncello Cream — an Italian lemon cream
liqueur that uses coconut oil instead of dairy cream,
making it completely vegan. Tiger nut (chufa) is
a traditional base for the refreshing Spanish bever-
age Horchata. Licor 43 Horchata is a liqueur made
with tiger nut milk, cinnamon, and citrus. Besos
de Oro harmoniously combines tiger nut milk with
high-quality Spanish brandy.

Another alternative is Bom Bom Fully Baked — an
innovative hemp milk liqueur combining Caribbean
rum with a chocolate chip cookie flavor.

Liqueurs are widely popular as a base for cock-
tails. They pair well with vodka, gin, whisky, brandy,
cognac, wines, milk and cream, hot chocolate, ice
cream, and fruit juices. Liqueurs enrich cocktails with
rich color and sweetness, imparting softness, density,
and body to their texture.

Since liqueurs feature a high sugar content and
a distinct flavor profile, liqueur-based cocktails are
classified according to several key criteria: by struc-
ture, by volume and serving style, and by the flavor
profile of the liqueur base [15, 16].

Sours — cocktails where a liqueur acts as the alco-
hol base and sweetener, balanced by fresh citrus juice
(sometimes with added egg white for foam). Spritzes
& Highballs — light, refreshing cocktails where
an aperitif or fruit liqueur is diluted with sparkling
wine, tonic, soda water, or juice. Cream & Dessert
Cocktails — drinks with a pronounced sweetness and
velvety texture. They usually contain cream, cof-
fee, or chocolate liqueurs, as well as cream, milk, or
espresso. Equal Parts Cocktails — drinks in which a
liqueur is combined in equal proportions with other
spirits, vermouths, or bitters. Shooters & Layered
Drinks — small-volume cocktails («shot-sized»). Due
to the varying densities of liqueurs, they are often lay-
ered. Hot Drinks — beverages based on coffee, tea, or
cocoa with the addition of liqueurs [15-19].

Modern mixology trends include Low-ABV (Low
Alcohol by Volume)-reducing the overall alcohol
content. Reducing the alcohol content changes not
only the strength, but also the body and mouthfeel
of the drink, as ethanol plays a key role in dissolv-
ing aromatic compounds and creating texture. Instead
of using a liqueur merely as a complement to vodka
or gin, the liqueur itself (especially herbal or floral

varieties) becomes the sole alcoholic base, mixed
with tonic or soda water. Additionally, in modern rec-
ipe specs, the amount of plain simple syrup is reduced
when a sweet liqueur is present to avoid excessive
cloyingness. The use of craft and niche liqueurs,
as well as local wild herb infusions, is also gaining
widespread popularity.

Creating next-generation alcoholic cocktails with
a stable emulsion structure based on liqueurs, particu-
larly when using the fat-washing technique directly at
the bar counter, often presents challenges. The main
difficulty is that ethanol inherently acts as a destabi-
lizing factor for most classic emulsions. High alco-
hol content and the presence of fruit acids destroy
the structure of natural protein emulsifiers, leading to
curdling and unwanted flakes. Due to the significant
density difference between the alcohol-water and fat
phases, fat droplets tend to coalesce and rise to the
surface, forming a fat film or sediment. Additionally,
ice melting during mixing or serving changes the vis-
cosity and component ratio, which can rapidly break
down an unstable emulsion network right in the glass
[20-23].

Stabilizing an emulsion-structured alcoholic cock-
tail requires a comprehensive approach: combining
physical processing (homogenization, emulsifica-
tion, cavitation, etc.) with highly effective surfactants
(to reduce interfacial tension) and hydrocolloids (to
increase system viscosity), among other factors.

Analyzing current trends in modern mixology
aimed at improving emulsion cocktail technology, the
following key approaches can be highlighted:

— use of immersion ultrasonic dispersers (sonica-
tors) directly at the bar. This allows for the preparation
of stable nanoemulsions from fat-containing ingredi-
ents and alcoholic distillates within 15-30 seconds
without adding artificial chemical stabilizers;

— formation of stable hybrid «oil-in-water-in-air»
systems. Using nitrous oxide siphons, the emulsion
base is converted into a stable alcoholic foam («vel-
vet foamy) that slowly settles at the bottom of the
glass, creating a dynamic sensory-textural heteroge-
neity during consumption;

— modified Fat-washing technique. While the
classic Fat-washing method involves extracting fla-
vor from fat into alcohol followed by freezing and
completely removing the fat phase, an innovative
approach retains 5-10% of the fat phase as an ultra-
fine emulsion using aquafaba or Quillaja saponins.
This enriches the drink not only with flavor, but also
with a rich, velvety texture [24].

Modern mixology requires ingredients capable of
withstanding harsh environments (ethanol and low
pH from juices) without altering the flavor profile of
the drink. An analysis of innovative ingredients for
cocktail creation is presented in the table 1.

Classic animal proteins (egg white and yolk, dairy
cream) are increasingly replaced or supplemented with
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Table 1

Analysis of innovative ingredients for cocktail creation

Ingredients

Chemical nature or
active component

Functional role in cocktail

Advantages and technological features

Aquafaba

Soluble chickpea and bean

proteins and saponins

Emulsifier, foaming agent

Vegan alternative to egg white; resistant to
medium ethanol concentrations (10—15%).

Quillaja saponins
(Quillaja saponaria)

Non-ionic natural
surfactant compounds

Highly efficient emulsifier
and foaming agent

Create stable fine emulsions and dense foam at
low concentrations (0,05-0,1%), insensitive to
pH, alcohol, temperature.

Cellulose nanocrystals

Solid insoluble

Natural Pickering stabilizer

Create a mechanical barrier at phase

biopolymer particles interfaces, completely preventing coalescence.
Citrus fibers In§oluble dletary fibers Texturizer, syneresis inhibitor Incr'ease continuous phase viscosity, prevent
with high hydration sedimentation.

Xanthan and gellan
gums

Exopolysaccharides of
microbiological origin

Rheology modifiers

Provide pseudoplastic behavior: drink flows
easily but keeps droplets suspended.

Sucrose esters of fatty
acids

Non-ionic surfactants

Interfacial tension reduction,
microemulsion formation

High hydrophilic-lipophilic balance value;
enable completely transparent alcoholic
microemulsions with citrus essential oils.

Modified starch
(E1450)

Starch sodium octenyl
succinate

Emulsifier, stabilizer,
encapsulation

Exceptionally stable in alcohol (up to
40% vol.); forms durable coating around fat
droplets; ideal for Limoncello cream.

Plant protein isolates
(pea, potato)

Globular plant proteins

Interfacial adsorption layer
formation

Hypoallergenic alternative to casein and whey;
potato protein foams like egg white even at
20% vol.

Soy and sunflower
lecithin

Phospholipid mixture
(amphiphilic molecules)

Liposome formation,
emulsification

Natural biocompatible component; used for
alcoholic espumas from fatty ingredients

(e.g., truffle oil).

alternative plant and mineral stabilizers. However,
replacing classic cream with alternative milks requires
careful selection of stabilizers, as plant proteins are
more sensitive to ethanol content and pH levels.

Conclusions and prospects for further research.
An analysis of the historical evolution and current
state of mixology showed that emulsion alcoholic
beverages have evolved from medieval monastic
elixirs and traditional egg and cream liqueurs to inno-
vative multiphase and vegan systems based on oat,
coconut, almond, tiger nut milk.

It was determined that the key technological chal-
lenge in creating emulsion cocktails directly at the bar
counter is the aggressive action of ethanol (10-25% vol.)
and fruit acids, which trigger the denaturation of natural
proteins, the destruction of adsorption layers, and phase
separation (sedimentation, flocculation, coalescence).

The assortment of innovative stabilizing ingre-
dients has been analyzed, proving the promise of

replacing classic animal proteins with alternative
plant and biopolymer components (aquafaba, quillaia
saponins, cellulose nanocrystals for Pickering stabi-
lization, modified starch E1450, xanthan and gellan
gums, potato and pea protein isolates), which exhibit
high stability in alcohol-containing and acidic envi-
ronments.

The Recommended expediency of combining
chemical stabilization with physical processing meth-
ods (using immersion ultrasonic sonicators to produce
nanoemulsions, nitrous oxide siphons to create 'vel-
vet foam' alcoholic foam, and a modified fat-washing
technique retaining an ultra-fine emulsion) has been
recommended, ensuring the formation of stable drink
textures.

Future research perspectives involve developing
new recipe formulations and technologies for lac-
tose-free dessert and Low-ABV emulsion-type cock-
tails with enhanced functional and sensory properties.
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H. Yepeeuuna, kanouoam mexuiyHux Hayk, ooyenm (XapKiecoKuti HAYiOHATbHUL eKOHOMIUHULL YHIsepcumem
imeni Cemena Kysneys). Texnonoziuni nioxoou 0o cmaoinizayii emynsvcCiliHux aiKo2onbHUX HANOI6 y CyuacHiil
MiKconozii

Anomauia. Memoio 0ocniddcenns € ananiz iCMOPUYHOL eBoNOYil eMyIbCIUHUX ANKO2ONbHUX HANOI8, cucme-
Mamuzayis Cy4acHux IHHOBAYIUHUX IHepeOdienmie i (Di3uUKO-XIMIUHUX Memodie cmabinizayii Ha OCHOGI OCMAHHIX
HAYKOBUX OO0CIHIONCEHb, A MAKONC GUIHAYUEHHS NEPCNEKMUBHUX WIIAXI8 8NPOBAONCEHHS eMYNbCIUHUX MEXHON02Il
Y cyuacHy dapuy Kynemypy ma mikconoeiio. Jlocniodcents 6a3yemuca Ha KOMNAEKCHOMY CUCIEMHOMY aHani3i, no-
DIBHSAIbHO-ICMOPUYHOMY OYIHIOBAHHI MaA MeopemuyHil inmepnpemayii HayKogoi timepamypu 3 Xapyogoi ma Ko-
J0IOHOI XiMii, MexXHON02I] ANKO2ONbHUX HANOI8 Ma CYHACHOI MIKCONO02Il. ¥ cmammi npoananizoeano icmopuyHuil
PO3BUMOK ANIKO2ONLHUX HANOI8 eMYNbCIlIHO20 MUNY 8I0 CEPeOHbOBIUHUX MOHACMUPCLKUX JTIKYBATbHUX eNiKCUpie ma
nepuux A€UHUX i 6ePUIKOBUX CUCTEM 00 CYHUACHUX MYTbMUPAZHUX, POCTUHHUX | Oe3N1AKMO3HUX ANbMEPHAMUE HA
OCHOBI BIBCAHO020, KOKOCOBO20, MU20Ae8020 ma uy@osoeo moroka. [lpoananizosano kiacugpixayiio nixepie 3a (i-
BUKO-XIMIYHUMU Napamempamu (MiYHICMb, 6MICI YYKPY) Ma CUPOSUHHUM CKIA0OM. Buznaueno Kirouosi mexHo-
J0CIYHI npobaemu cmabinizayii eMyIbCitiHUX KOKMeUnie 3a Haa6HOCMI emanory ma GpyKmosux KUciom, maxi sx
Oenamypayisi OLIKIG, 3HUNCEHHS MIJICHA3H020 Hams2y MA PYUHYBAHHS 3AXUCHUX A0COPOYILIHUX WAPI8, W0 NPU360-
Oumv 00 po3wapy8anHs (hasz wisixom si0Cmol0eants, ceoumenmayii, proxynayii ma koanecyenyii. [lpoananizoea-
HO THHOBAYIUHI THepedicHmu ma ixXHi0 QYHKYIOHATbHY eheKmusHicms 015 cmabinizayii CnupmosmMiCHUX CUCTEM.
Buceimaero cyuacni mexnixu Mikconoeii: yiempasgyKo8y COHIKayito 0Jisk RPUSOMY8AHHS HAHOEMYIbC I, CUGOHU 014
CMBOPEHHsT OKCAMUMOBOL ninu ma moougixosanuil fat-washing iz 30epesiceHusM YIbmpamoHKux emyavcill. Ilo-
€OHAMHSL XIMIUHOL cmabinizayii 3 UKOPUCMAHHAM POCIUHHUX [ OIONONIMEPHUX A2eHMI8 13 (i3uUHUMU Memooamu
00poOKU (VIbIMPA38YKOBA KAGIMAyis, MUCK) 0036015 CHEOPIOSAMU MePMOOUHAMIYHO CIMIUKI eMYIbCIHT KOKMeLLi
3 baeamum ceHcopHum npoginem. Hanpamu nooanvuux 00caiodxncenb 30cepeddceti Ha po3pooyi HOBUX peyenmyp
oeznakmosnux i Low-ABV koxmeiinie emynsbcitino2o muny 3 nioguuyeHumu GYyHKYIOHAIbHUMU 61ACTIUBOCTISIMUL.

Kntouosi cnosa: emynvciiini ankoeonvui Hanoi, cmadinizayis emynvcii, aikepu, KOkmetli, Oapha Kyiemypda, Mik-
CoNo2is, emMynbCii.
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