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Accepted 10.02.2023 Whey proteins perform important biological functions. They can also be a source of numerous natural

bioactive peptides that have a positive effect on various physiological systems of the body. For research and

Ternopil Ivan Puluj National usage of this phenomenon, the question of these proteins isolating with saving of their structure and

Technical University, biological functions is relevant. Considering the significant difference in molecular weights, gel filtration is
Ruska Str., 56, Ternopil, a promising method. The purpose of the study was the fractionation of milk whey proteins using gel
46001, Ukraine. filtration with a combination of different dextran gels. We used in the work milk whey proteins after

Tel.: +38-067-358-80-00

E-mail: biotech@tu.edu.te.ua isoelectric precipitation of casein and isolation of low molecular weight peptides by gel filtration on

Sephadex G-25. The first gel filtration of the whey protein preparation was performed on a column with
Sephadex G-150. For further fractionation were used three sectors from the first two chromatographic
peaks obtained by gel filtration on Sephadex G-150. The first peak contains high molecular fractions of
proteins eluting with a volume close to the free volume of the chromatographic column. The second
asymmetric peak consists mainly of p-lactoglobulin and a-lactalbumin mixture. The third peak includes low
molecular weight polypeptides and peptides that are not fixed in a polyacrylamide gel. The combined
chromatographic fractions of three sectors from the first two chromatographic peaks were re-fractionated
on a G-100 column. Electrophoretic analysis of chromatographic fractions after repeated chromatography
of milk whey proteins confirmed the feasibility of choosing a certain sequence of sephadex. At the same
time, the yield of f-lactoglobulin fraction increases by 12 + 1 %, and a-lactalbumin by 9 + 1 % compared to
the results obtained by repeated gel filtration on one Sephadex (G-100). The degree of purification of f-
lactoglobulin and o-lactalbumin, according to the densitometry, was 93 + 5 % and 77 + 4 %, respectively.

Key words: milk whey proteins, gel filtration, electroforesis.

Komobinaniss cedanexciB 1js BHIIJIEHHSI NPOTEIHOBUX (pakliid 3 CHPOBATKH
MOJIOKA

B.T. IOkano™, K. €. Janumun

Tepuoninbcokuil HayioHarbHull mexHiunuil ynieepcumem imeni leana Ilynios, m. Tepnonins, Ykpaina

TIpomeinu cuposamku MoI0Ka UKOHYIOMb 6aXcAUsi Oionociuni hynxyii. Taxooic 6onu Modcyms 6ymu 0xcepenom HUCiIeHHUX RPUPOOHUX
bOioakmueHux nenmuoig, SIKi NO3UMUGHO GNIUBAIOMb HA DIi3HI (hizionociuni cucmemu opeanizmy. /s 00CHiONHCeHHs | BUKOPUCIAHHS YbO2O
ABUWA AKMYATLHUM € NUMAHHS 6UOLIEHHS YUX NPOMeinie 3i 30epedxceHHsm iXHboi cmpykmypu i 6ionoiunux ¢yyukyitl. OcHO8HUMU HeOONIKA-
MU KIACUYHUX MeMOOi8 00CTIOXceHb npomeinie € cKIaoHicmy, 6azamocmadilinicms, UKOPUCANH MOKCUYHUX peazenmis. OKpiM ybozo,
MAaKi yMOGU SUOLIEHHS MONCYMb PYUHYSAMU HAMUBHY CIPYKMYPY i 6i0N08I0HO npuzgooumu 00 empamu 6iono2iunux eracmugocmeil. Bpa-
X08YIOUU 3HAUHY PISHUYIO 8 MOAEKYJIAPHUX MACAX, NEPCHEKMUSHUM MemOOOM € 2elb-hinempayis. Memoto docniddcenns 6yno gpaxyiony-
6AHHS NPOMEINI8 CUPOBAMKU MONIOKA 3 OONOMO20I0 2elb-(inbmpayii 3 KOMOIHAYI€Io pisHUX dekcmpanogux eenis. B pobomi euxopucmanu
npomeiHu Cupo8amKu MOIOKA NICS [30€IeKMPULHO20 OCAONCEHHS Ka3eiHy | GUOLIEHHS! HU3bKOMOJIEKYIAPHUX Nenmuoie 2eib-gitbmpayicio
Ha cegpadexci G-25. Ileputy cenv-pinempayito npenapamy npomeinie cupoeamxu npoeoousU Ha KoioHyi 3 cepadexcom G-150. [ns nooans-
wo2o paxkyionyeanHs Oy10 BUKOPUCIIAHO MPU CEKMOPU 3 080X NEPUIUX XPOMAMOPADIUHUX NiKi8, wo 6y ompumani 2enb-Qitempayiero
na cegpaoexci G-150. [lepwuii nix micmumov 6UCOKOMONEKYAPHI paryii npomeinis, wo eno0mvces 3 00 '€Mom, 6AU3LKUM 00 8iTbHO2O
06’emy xpomamoepagiunoi  konouxu. Jpyeuil acumempuyHuil NiK CKIAOAEMbCA NEPeGadCHO 3 CyMiwi [-1akmoenodyniny ma o-
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nakmanvoyminy. Tpemiti nik 6KIHOUAE HUZLKOMONEKYIAPHI NOAINENMuou i nenmuou, AKi He QIKCYIOmMbcs 6 NONIAKPUTIAMIOHOMY 2eili.
06 ’conani xpomamozpadiuni gpaxyii mpbLox cekmopis 3 060X nepuwux Xpomamozpagiunux nikie gpaxyionysanu nosmopro na xkoaiouyi G-
100. Exexmpopopemuunuii ananiz xpomamoezpapiunux ¢paryitl niciiss no8mopHoi xpomamozpapii npomeinie cuposamru MoIoKka niomeep-
ous doyinbHicms eubopy nesHoi nocuidosnocmi cegadexcie. Ilpu yvomy euxio gpakyii f-naxmozenobyniny spocmae va 12 £ 1 %, a a-
nakmanvoyminy Ha 9 + 1 % nopieHano 3 pesyavmamamu, OMPUMAHUMU NOBMOPHOI 2enb-(itempayicto Ha o0Homy cegadexci (G-100).
Cmyninb ouuwenns f-1akmo2nobyniny i a-1axmanbOyminy, 3a 0anumu dencumomempii, cmanosus 93 + 5 % i 77 + 4 % 6ionosiono.

Knrwouosi cnosa: npomeinu cuposamku Moaoka, eenb-ghinbmpayis, eiekmpogopes.

Beryn

Y cxmani MpoOTEiHIB CHPOBATKH MOJIOKAa METOJaMH
npoTteomiku 3HaimeHo monan 500 ¢paxiii. s 3HauHOT
yacTHHU IuX (pakKimiid XapakTepHa O010J0riyHa aKTHB-
HicTh. [lepeBaXkHO I1e MIHOPHI MPOTETHH, KLTBKICTh SIKHX
He mnepeBuulye | % Bix yciX NpoTeiHIB CHpOBAaTKU
(Korhonen & Pihlanto, 2006; McSweeney & O’Mahony,
2016). OcHoBHI NpOTETHN CUPOBATKU ([-JIaKTOTI00YIIiH,
O-JTaKTAIEOYMiH, ajb0yMiH CHPOBATKH, IMyHOTJIOOYIiHH),
OKpIM BEJIMKOI aKTUBHOCTI, IPOSIBIAIOTH OI0JIOTIYHY if0
Yyepe3 YUCIICHHI MPOAYKTH iX MPOTEOINizy — Oi0aKTHUBHI
mentuad. Bimkpuro Omm3pko 200 TakuxX MENTHAIB, AKi
MPOSIBIISIFOTH OAKTEPHUILIUHY JIiI0, & TAKOXK BIUIMBAIOTH HA
pizHi ¢izionoriuni cuctemu opranismy (Fox et al., 2015;
Yukalo, 2021). OueBuaHO, 010aKTHBHI MPOTEIHU Ta IEI-
THUIU 3 CUPOBaTKH MOJIOKA CTaHOBJISITh 3HAYHHU IHTEpec
K (DYHKUIOHAIIBHI IHIPEIIEHTH JJIsl CTBOPEHHSI ITPOIYKTIiB
CICIIaIbHOIO 1 (DYHKIIOHAIBHOrO Xap4yBaHHs. s yc-
MIIIHOTO BUBYEHHS Ta BUKOPUCTAHHS O10aKTHBHHUX IIPO-
TETHIB 1 MENTUIIB BAXIUBUM IMHUTAHHIM 3aJIMIIAECTLCI 1X
BUIIJIEHHS 1 OYUILEHHS.

Knacuuni MeTomu BHIUICHHS MPOTEIHIB B 0araTboX
JOCTIKCHHSIX 3aCTOCOBYBAIIUCH JI0 TIPOTEiHIB CHPOBATKHI
Momoka. Ile i mudepenmiiiHe ocapKeHHS COMSIMH, Pi3HI
BHIM Xpomatorpadii, TepMOKOATYIISIISA, MpermapaTuBHUI
enektpodope3 Ta inm. (Konrad, 2008; Lozano et al.,
2008; Bonnaillie & Tomasula, 2012; McSweeney &
O’Mahony, 2016). IlepeBaxkHO I1i METOAW 3HAWILIN 3a-
CTOCYBaHHS y HAYKOBUX JOCHIKeHHAIX. OCHOBHHUMH
IXHIMUA HEJOJIIKaMU € CKJIAgHICTh, 0ararocraaiiHiCTh,
BUKOPHCTaHHS TOKCMYHUX peareHTiB. OKpiM LOTO, TaKi
YMOBH BUJIIIEHHSI MOXYTh PYHHYBATH HATUBHY CTPYKTY-
py 1 BIANOBIAHO TPHU3BOIUTH A0 BTpPATH OI10JIOTIYHHX
BnactuBocteil (Perraudin & Valck, 2020). V 3B’s3ky 3
UM HEOOXiTHO BHOKPEMHUTH OAWH BHI XpoMmaTorpadii,
SIKY MOXHA MPOBOJMTH B YMOBaX, L0 3a0e3MevyroTh
CTaOUTBHICTh CTPYKTYPH 1 CKITany mpoTeiHiB. Lle exckirro-
3uBHA xpomarorpadis, ado remab-diasTparis. Lled meTox
3aCTOCOBYBAJIHM paHille i BHAUICHHS OKPEMHX TPYI
MPOTETHIB MoJIoKa. ISl OTpUMaHHS OYHIICHHUX (paKiriit
refb-QuUIbTpaIliss HeIOCTaTHhO cpekTHBHA. Jleskor Mi-
POIO 1ie MUTaHHS OYJIO BUPILIEHO 33 PaXyHOK IPOBEACHHS
TIOBTOPHOI refb-(inbTpanii Ha eBHOMY BHI cedazekcy.
IIpore i B mpoMmy BUMamKy OyJI0 JOCATHYTO BUCOKOTO
CTYIICHSI OYUCTKH JIAIIE IS OfHiel (pakiii 3a paxyHOK
HuU3bKoro Buxomy mpemapary (Yukalo & Datsyshyn,
2018a; Yukalo et al., 2019). BpaxoBytoun miama3oH Mo-
JICKYJIIPHUX Mac MPOTETHIB CUPOBATKH MOJIOKA, MIEPCIEeK-
TUBHUM MOXX€ OyTH BHKOPUCTaHHs pi3HUX cedajeKciB
[IPH TOBTOPHIH reib-piTbTpartii.

Meta mociigkeHHs

MeToro mocmikeHHsT 0yJI0 OTpUMaHHS MPOTETHOBUX
¢pakuii 3 CHPOBATKM MOJIOKa IIOBTOPHOIO TIe€Jb-
(higbTpari€ero 3 BUKOPUCTAHHSIM PI3HUX BUIIB JCKCTPAHO-
BUX TeiB.

Jist mocsrueHHs: Metn Oynu cOpMyJIbOBaHI Taki 3a-
BJAHHS JTOCIIIUKEHHA:

— BUJAUIMTH TpenapaT NpoTeiHiB CUPOBATKH 31 CBIKO-
TO MOJIOKa;

— TPOBECTH MOBTOPHY Trelb-(ijbTparito NpoTeiHiB
CHPOBATKH 3 BUKOPHCTaHHSAM KOMOiHawlii pi3HUX JEKCT-
PaHOBUX TETiB;

— MPOBECTH aHali3 (PpakIiifHOro CKIaxy MPOTEIHIB Y
xpomarorpadigHux (Qpakmisx METOIOM aHATITHIHOTO
JICK-eNleKTpodope3y B MOJTiaKpHiIaMiJHOMY TelTi.

Marepian i MmeToan 10CaiTKeHb

Jlist OTpMaHHS CHPOBaTKM BHUKOPHUCTOBYBAIIM CBiXeE
MOJIOKO. THUTpoBaHa KHCIIOTHICTh MOJIOKa CTaHOBWIIA
18 °T.

Excruto3nBHy xpomMatorpadito MpoBOAMIM Ha KOJOH-
Kax 3 Habopy Mg pimuHHOI Xpomarorpadii dipmu
“Reanal” (YropmmuHa). [{ns rens-¢inerpanii Ha cedanex-
ci G-25 BUKOPUCTOBYBAIN KOJOHKY — 2%35 cM. [iis remnb-
¢inprpanii Ha cedpanexcax G-100 1 G-150 BukopucTOBY-
BaJH KOJOHKY — 1,5%70 cM. B po6OTi BUKOPHCTOBYBAIH
cedanexcu ¢dipmu “Pharmacia” (Ilsewis). IligroroBky
TeJIiB 10 MPOBEACHHS rellb-PiIbTpallii MPOBOAMIM BiIIO-
BiJTHO J10 Bka3iBok (ipmu “‘Pharmacia”. IlIBunakicts ero-
uil y BunajKy reip-¢insTpaunii Ha cedanexci G-25 craHo-
Buwia 25 mi/ron, a Ha cedanekcax G-100 i G-150 — 20
mi/ron. O6’em xpomatorpadiunux ¢pakuii B mporneci
enrorrii ctanoBuB 4 mut (Yukalo et al., 2019).

Bwumict npoTeiHiB y B3ipmax CHpOBATKHA MOJIOKA, a Ta-
KOX y xpomarorpadiyHux ¢pakmisx, BUHAYAIH CIICKT-
podoTOMETPUYHO 32 TOTIMHAHHSAM B yIbTpadioieToBiit
IUISHIT CIIeKTpa Tpu H0BKUHI XBuial — 280 am. J[ist po3-
pPaxyHKIB KOHLEHTpAIiii 3arajJbHOr0 MPOTEiHY CHpPOBAT-
KU, & TaKoXK OKpeMHX (pakiliii BUKOPHCTOBYBaIM TaKi

. 1%
xoedinientn normunanns: (D, ") : 12,3 — ans 3aransHo-

lem
ro nporeiny cupoBatku; 19,6 — st B-nakTorao0OyiiHy i
20,1 — st a-nakransOyminy (Farrell et al., 2004).
Juck-enexTpodopes 1l BCTAaHOBIEHHS CKJIamy Ipo-
TETHIB CHPOBATKH 1 XpoMaTorpadidyHux ¢paxiii mpoBo-
JUIA y BEPTUKAJBHHUX IUIACTHHKAX IMOJIaKpHIaMiIHOrO
remto. [Ipu 1bOMy BHKOPHCTOBYBAIM €NIEKTPO(OPETHUHY
cucremy JleBica Jiisi KUCIMX 1 HEHTpabHUX NPOTETHIB
(Sharma et al., 2021). T'eni ¢ikcyBamu y 7 % ourosii
KHCIOTI, hapOyBanu B po3unHi amimogopHoro 10 B. Jlns
KUTBKICHOTO BMICTY TIPOTEiHIB B €IEKTPOPOPETUIHUX
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(dpakuisix BUKOPHCTOBYBaIM (PYyHKIiIO 3UUTYyBaHHS Tpa-
¢iuHNX 300pakeHs imread.

Jnist rapaHTyBaHHS JOCTOBIPHOCTI PE3yJIbTATiB €KCIIe-
PUMEHTH MOBTOPIOBAIM Tpudi. OTpHMaHi 3HAYEHHS PO3-
paxoByBalM 3a JIONOMOTOK CTAaHIAPTHOI CTaTHCTHYHOI
nporpamu Microsoft Exsel.

Pe3yabTaTH Ta iX 00roBOpeHHs

YMOBH BHIUIEHHS 3arajbHOrO TMPOTEIHY CHPOBATKU
MOJIOKa MalOTh BaXJIMBE 3HAUEHHS IS TIOIAJIBIIOTO HOTO
(pakioOHYBaHHS METOZOM EKCKIIIO3MBHOI XpOMaTorpa-
¢ii. Hacammiepen BaXiIMBO IPOBECTH €(EKTUBHE 3HEKH-
PEHHS, OCKUIBKM 3aJIUIIKHA MOJIOYHOTO JXHPY MOXYTb
B3aEMOJISATH 3 TpaHylaMu ce(aleKkcCiB i MeperKopKaTh
nporecy rens-ginprparnii. ToMy Ha mepoioMy eTari OyIo
MIPOBE/ICHO 3HEKUPEHHS MOJIOKA IMOBTOPHUM LEHTpHDY-
ryBanHsaM (4000 o6/xB, 10 xB) Ha menTpudysi OITH-S.
Jaii 3 oTpUMaHOT0 3HE)KUPEHOTO MOJIOKA 130€NeKTPUIHO
0CaKYBaJIU IIPOTEIHU Ka3eTHOBOI'O KOMIUIEKCY IIPU 3Ha-
yenHi pH — 4,6. 3nauenns pH perymntoBanu 1o7aBaHHIM
1H HCI. Ocan xa3seiHiB BiAIUIIM HEHTPUPYTYBAHHIM
(5000 06/xB, 15 xB). OTpuMaHy CHPOBATKY JaJli OYHIILY-
BQJIM BiJl HU3bKOMOJIEKYJISIDHUX KOMIIOHEHTIB 1 OJJHOYac-
HO TIEPEBOJMIM B CEpPENOBHINE E€JIEKTPOIHOro Oydepy
(pH 8,3) enekrpodopeTHYHOi cHCTEMH JIS  JHCK-
esnekTpodopesy renb-dinpTpanicro Ha cedanexci G-25.
e mae MOXJIMBICTE HE TPOBOIWTH Jiaii3 Ipemapary
MPOTETHIB CHPOBATKH TEepell TUCK-eJIeKTpodope3oMm, a
TaKOXK TIepen Tenb-Qinprpamicto. Pesympratm  mHCK-
enekTpoopesy mpemapary NPOTEiHIB CHPOBATKH IMIiCIHIA
renb-¢inerparii Ha cedanexci G-25 mokaszaHi Ha PUCYHKY
5 (4). Ha enexrpodoperpami npemnapary mpoTeiHiB CHpPO-
BaTKM BHIHO THUIIOBE pPO3MiLlEHHS (pakuid s Takol
cucremu (Sharma et al., 2021).

®ikcanis 3HaueHHs pH npenapary npoteiHiB cuposa-
TKH Tepe]] Tesb-(PiIbTpaliero Mae BaXIIMBE 3HAUCHHS UL
mporecy (pakmioHyBaHHS 1 OTpUMaHHS 00’ €KTHBHHUX
pe3yneTariB xpomarorpadii. 3a JmiTepaTypHUMH TaHUMU,
OCHOBHHUH MNpOTEIH MOJIOYHOI  CUPOBATKU B-
JAKTOTJIOOYIIH, M0 CTAaHOBUTH Onm3bko 50 %, Moxe
3MIHIOBATH 3HAYEHHS MOJIEKYJIIPHOI MacH 3alie)kKHO Bif
pH. ¥ monomepaomy crani (M = 18363 (A) i 18277 (B)
BiH icHy€e TpH 3HaueHHsX pH Oinblie HiX 7,5 abo MeHIe
Hix 3,5. [Ipu dizionoriunux 3HaueHHsx pH momoka f-
JIAKTOTJIOOYIIiH € JuMepoM, a npu 3HadeHHsx pH 3,5-5,5
— OKTaMepoM. YTBOpDEHHS IHMeEpiB Ta OKTamepiB [-
JIAKTOTJI00YJIiHY BinOYBa€ThCsl NUISIXOM BHHHKHEHHS
MDKMOJIEKYJISIPHUX JAUCYNb(IAHUX 3B’SI3KIB MIX BiUIBHU-
MU CyJIb(TriIpHIBHUMH TPyNaMH 3ajHMLIKIB OUCTeiHy. B
OnmHIN Moyekym [-IakTorioOyliHy € II'ATh 3aJHIIKiB
mucteiny. Ockinbkn — QpakmiOHyBaHHSA TIPH  Tellb-
¢binbTpanii BinOyBaeThbCs 32 MOJICKYJSIPHOIO Macoro i
(dbopMoro MoJIeKyJI, TO B-TaKTOrIO0YIiH B CIA00KUCIOMY
CepelloBHUIIll MOXe OyTH BUSBICHHU y PI3HHX XpOMATOr-
padiuaux dpakimisx (Yukalo et al., 2019). V wnamomy
BUNaJKy (ikcamis 3HaueHHs pH Ha piBHi 8,3 3abe3neuye
MOHOMEpPHHMH CTaH [-JaKkTOrNIOOYJIiHy MiJ 4Yac Tejb-
¢urpTpaii.

BpaxoByroun pe3ysbTaTé NMPOBEICHHUX PaHillle J0CIi-
JUKEHb TIOBTOPHOI reib-(hinbTparii NpoTeiHiB CHPOBaTKU
momoka (Yukalo & Datsyshyn, 2018a; Yukalo et al.,

2019), mist komOiHarii Oysi0 BUOpaHo aBa THUIH cedaek-
ciB G-100 i G-150. TeopernuHo i (pakioHyBaHHS
OCHOBHHX IIPOTE{HIB CHpPOBaTKM MOJIOKa MOXHa Oyio O
BHGpatH Takoxk cedanexc G-75. Moro gianason dpakitio-
HYBaHHS 32 JAaHUMHU TaONUII CENIEKTUBHOCTI cedaaeKciB
¢dipmu “Pharmacia” cranoButs Bim 3000 mo 80000 a.
IIpore wa mpaktumi Oymo BctaHoBieHo (Yukalo &
Datsyshyn, 2018b), 110 BCi OCHOBHI ITPOTETHH CHPOBATKU
nepeOyBarOTh B 0OHOMY (TIepuIoMy) XxpomarorpadivHomy
miky. Posmoxin meprioro xpomarorpadidHoro miky Ha
CEKTOPH TMPHU3BOJIUB JIMAIIC JO 3MIiHH CIIBBIIHOIICHHS
MpoTeTHOBUX (pakuid B 1X cymimm. OCKUIbKA OCHOBHI
NPOTETHH CHUPOBATKH MOJIOKA HAJIEXaTh 1O TI00YISPHUX
NPOTEIHIB, a OCHIN MPOBOAATH NMPH CIIAOOIYKHUX 3Ha-
yeHHs1x pH (8,3), To mosicHUTH Taki pe3yabTaTH CKIIAIHO.

[epury remp-QimpTpariito MpoTEiHIB CHPOBATKH IIPO-
Boawm Ha cedanekci G-150, y sskoro mmpokuil giamnazoH
(dpakmionyBaras (5000300000 Hda). B meit miamazon
MOJIEKYJISIPHUX Mac BXOJAATh Maibke BCi MPOTEIHM CHpO-
BaTKH MOJIOKA, OKPIM Jiesikux iMyHornoOymiHiB (Deeth &
Bansal, 2019). Pe3ynbratu resip-¢inpTpanii mokasaHi Ha
pUCYHKY 1.

Jnst noganeioro ¢pakiiioHyBaHHs 0yJi0 BUOpaHO ce-
kropu I, I 1 III (puc. 1) B ABOX mepiinx xpomatorpadid-
HUX IKaX, OTPUMaHUX renb-Qinprpamieto Ha cedanekci
G-150. INepmmii Mk MICTUTh BUCOKOMOJIEKYJISIpHI (ppak-
il IPOTETHIB, MO CIOIOIOTHCS 3 00°€MOM, OJNU3BKHM 10
BUTBHOTO 00’ €My XpoMaTorpadiqHOl KOJOHKH. 3a TaHUMH
JTUCK-ETIEKTPOope3y — IIe MePeBaKHO CYMIIl iIMyHOTJIO-
OyuiHiB, aNEOYMiHY CHPOBATKH KPOBi Ta JNESKUX BHUCOKO-
MOJICKYJISIPHUX MIHOPHUX (paKIiii.

)

2,5 1

2 -
1.5

1
0,5 1

I II
0 ; : 'L"
0 10 20 30 40 50

Dpaxnii

Puc. 1. Xpomarorpama npenapaTy 3arajJbHOro NpoTeiHy
CHPOBATKH MOJIOK2, OTPUMAHOTO B PE3yJIbTaTi rellb-
¢inbrpanii Ha cedanexci G-150

Jpyruit acuMeTpUYHHAHN TIiK CKIIATA€ThCS MEPEBAKHO 3
cymimni [(-makrornoOyniHy Ta o-TakTansOyminy. Tperiit
MK BKIIFOYa€ HU3bKOMOJEKYISIPHI TOMIIMENTHIN 1 TEeTITH-
M, sKi He (IKCYIOTbCS B MOJIaKPUIAMIIHOMY Telli
(Yukalo & Datsyshyn, 2018b).

Jlnst  mpoBeneHHS ~— TOBTOPHOI  renb-(QimbTparii
00’exHani xpomarorpadiuni ¢pakuii cexropis I, II 1 III
(puc. 1) HaHOCHIM Ha KOJIOHKY 3 cedanekcom G-100,
3piBHOBaXXKEHY ejekTpoauuM Oydepom (pH 8,3) mns
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uck-enekTpodopesy. PesynbraTu renb-ginpTpanii noka-
3aHi Ha pUcyHKax 2, 3 14.

Kom0iHartis reniB J03BOIHIA 30UTBIIATH CEKTOPH IS
BiOOpYy i 00’ eqHaHHs XpoMaTorpadiyHux Qpaxiii mcis
MTOBTOPHOI Tenb-(inpTpamii. Mexi ceKTopiB Mmoka3zaHi Ha
KOXHIN xpomarorpami (puc. 2, 3 i 4). 3 00’eqHanuX mpe-
mmapartiB BigOupany B3ipIii Ut JUCK-eIeKTpodopesy.

PesynbraTit €1eKTpoOpEeTHIHOro aHali3y [oKa3aHi
Ha pucyHky 5. CekTop mepuioro miky, siK 1 ciig Oyio
OYIKYBaTH, MICTUTh IMyHOTJIOOYJIIHA CHPOBATKH MOJIOKA.
OckinbKM 1XHI MOJIEKYJSIpHI Macu IepeOyBaloTh Mix
300000 i 1000000 [la, BOHU €IOIOIOTECI 3 00’€MOM,
ONMU3BKUM J10 BUTEHOTO 00’ €My KOJOHKH 3 cedanexcom G-
100.

09 9

0.8 1

E 280 nm

0,7 4

0.6 A

0.4 1

0.3 A

0,2 1

0.1 4

—

10 15 20 25 30 .35
Dpaxuii

Puc. 2. Xpomarorpama o6’ eqnanux ¢pakiii cekropa I
(puc. 1), orpuMaHa B pe3yibTaTi resib-GuIbTparii Ha
cedanekci G-100

0 5

0.9 1

E 280 nm

0.8 -

0,7 1

0.6 1

0.4 1

0 T T T T T T ]

0 5 10 15 20 25 30 35
Dpakuii

Puc. 3. Xpomarorpama 06’ enHanux ¢paxuii cexropa I1
(puc. 1), orpumana B pe3yJibTarti refb-QgiapTpanii Ha
cedanekci G-100

0.8 A

E 280 nm

0.6 A

0 T T T T T T N
0 5 10 15 20 25 30 35
Dpaxuii
Puc. 4. Xpomarorpama o6’ equanux (pakiiii cexropa I11
(puc. 1), orpumana B pe3ysibTaTi refib-hinbrparii Ha
cedanexci G-100

1 2 3 4
- ™o
BSA
- - A

— 458

-

Puc. 5. Enexkrpodoperpamu — rpenaparis, OTpUMaHHX
Ticiist MoBTOpHOI renb-¢inbTpaii Ha cedanexci G-100
00’egHannx xpomarorpadiunux ¢paxuiii cexropa I (1);
cekropa II (2) i cexkropa 11 (3); mpoteiHiB cupoBaTKu
MOJIOKa Ticis renb-pimpTparii Ha cedanexci G-25 (4)

l'oMoreHHiCTh X BCTaHOBHTH JIEHCHTOMETDI€IO0 He-
MO>XKJIMBO, OCKIJIBKU 1 TPyIa IPOTEiHIB € Iy)ke IreTepo-
renHoto. [loBropHa remb-inbrpamis giamazony I
(puc. 3) Ha cedanekci G-100 no3BoNMIA POMIHUPUTH
MexXi Binoopy xpomarorpadiunux ¢pakuiit. [Ipu npomy
30inblIy€eThCs BUXij B-nakrornoOyniny (Ha 12 + 1 %) 0e3
3HIDKCHHS CTYIEHS YHCTOTH 3a JaHUMH JICHCHUTOMETPIl
(6mm3bko 93 £ 5 %). Takox 30inbIIyeThest BUXig (Ha 9 +
1 %) i crynias ounmenas (77 £ 4 %) ¢pakuii o-
JMAKTAIEOYMIHY B pe3yNbTaTi IIOBTOPHOI Telb-PimpTparii
Ha cedanexci G-100 (puc. 4). [Ipote BapTOo 3a3HAYUTH,
0 OTPUMAHWU TpenapaT MICTHTh 3HAYHY KiIBKICTh, ~
18%, B-nmakrornoOymiHy. B 3B’s3Ky 3 LUM IepCHEKTHB-
HOWO Moxe OyTu 3MiHa pH npu MOBTOpHIH resb-
dinprpamii  00’eqHaHMX XpomartorpadidHuX  (QpaKxiii
cexropiB 11 1 111, siki MicTSTh IEpeBaXHO P-1aKTOrIIO0YIiH
1 O-JaKTaNbOYMIH BiJMOBiNHO. 3HYKEHHs 3HaueHHs pH
Oydepy Moxe MPHU3BECTH 1O YTBOPEHHS OKTaMepiB [-
JAKTOrIOOYIHIB 1 MiABUIIEHHS €(QEKTHBHOCTI Tellb-
¢inbTparii.
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BucHoBku

1. EdexTuBHICTE MOBTOPHOI Trenb-(iiabTpamii npu
BUIJICHH] NPOTETHIB 3 CUPOBATKH MOJIOKA MOXHa 3017Ib-
IIUTA TPU KOMOiHAMii pi3HUX OEKCTPaHOBUX remiB. [Ipu
OMY 3pOCTa€ BHUXiA (DPAKIIHA Ta CTYIIHb OYHIIICHHS.

2. Enexrpodopernunuii aHami3 XxpoMaTtorpadiqHux
¢bpakuiit micns noBTOpHOI renb-(inbrparii npoTeiHiB
CHPOBaTKM MOJIOKA MiATBEPAUB JOLIJIBHICTh BHUKOPHC-
tanHs cedanekcy G-150 mis nepioi renb-¢inbTparii i
G-100 mns apyroi. Ilpm upomy Buxin ¢pakmii f-
JIAKTOTIO0YITiHY 3poctae Ha 12 + 1 % npu cTymneHi ouu-
meHHst 93 £ 5 %, a o-nmakransOyminy Ha 9 £ 1 % mpu
cryneHi ountenHs 77 £ 4 %. OxpeMo MOXXHa OTpUMaTH
reTepOreHHy TPpyILy iIMyHOTIIO0YJIiHIB.

Hdus  Oimemn  epeKTUBHOTO  pO3AUICHHA  f-
JAKTOTJIOOYIIHY 1 0-TaKTanb0yMiHy B TOJANBIINAX JOCIHi-
JUKeHHSIX Oyino O JMOIINBHO JApYTrYy Telb-(QibTpariro
00’ennanux ¢paxuiii cekropiB Il i III mpoBogutn npu
3HaueHHAX pH Onm3bko 5, konmu P-makroryioOysmiH — y
Burisini okramepy. [Ipu mpomy Oyne cyTTEBO 3pocraTu
PI3HHLS MXK MOJIEKYJIIPHUMH MacaMH 1IMX MPOTETHIB.

BinomocTi npo koHQJIIKT iHTepeciB
ABTOpPH CTBEpIXKYIOTh PO BIACYTHICTH KOHQIIKTY
iHTEpeciB.
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The microflora of raw milk is in the center of constant attention at the enterprises where it is processed.
Since the microbiota of pasteurized milk is determined by the percentage of heat-resistant bacteria that are
present in the milk raw material. Defects during storage are associated with the development of residual
microflora of pasteurized products. The aim of the work was to determine the quantitative changes in milk
microflora using different pasteurization temperatures. Pasteurization of raw milk of the first and extra
grades was carried out at t = +72 °C and t = +91 °C with a holding time of 15-20 s. In pasteurized and
raw milk, the residual amount of microorganisms of different groups was determined: mesophilic, psy-
chrotrophic, lactic acid, heat-resistant, and spore-forming. It was found that in raw milk before pasteuriza-
tion, the main part of the microflora was psychrotrophic and mesophilic microorganisms up to 70%, the
share of lactic acid microbiota was up to 25%, heat-resistant and spore-forming bacteria were 4% and
0.8%, respectively. The temperature regime of heat treatment (t = 72 °C exposure for 20 s) contributed to
the reduction of mesophilic bacteria by 93.4% when using extra grade milk and by 91.5% when using first
grade milk. That is, almost 6.4 times more bacteria remain in drinking milk when raw materials of lower
quality are used. The intensity of death of heat-resistant microflora of milk under the regime of 72 °C with a
holding time of 20 s was only 15.2 % when using raw extra milk and 4.2 % (first). Pasteurization at a tem-
perature of 91 °C for 20 seconds had a much stronger effect on this microflora, as its efficiency was 52.9 %
and 49.2 %. That is, the efficiency of the pasteurization mode was 3.5 and 11.7 times stronger, respectively,
compared to the mode at a temperature of 72 °C. Therefore, in order to apply an effective pasteurization
regime at the enterprise, it is necessary to know the quantitative and qualitative composition of the micro-
Sflora of raw milk.

Key words: milk, pasteurization, mesophilic microorganisms, heat-resistant microflora.

BruiuB TensioBoi 00po0KH HA BMICT MIKPOOPIraHi3MiB y MOJIOLi MATHOMY

M. JI. Kyxtua'™, B. 3. Canara®, H. B. Kymmnipyxk'

!Tepnoninscoxuti nayionanbnuii mexuivnui ynieepcumem iveni lsana Iymios, m. Tepronine, Yipaina
2JIveiecoruii Hayionanorutl yrieepcumem eemepunapoi meduyunu ma biomexnonoziti imeni C. 3. Iocuyvkozo, m. Jlbeis,

Ykpaina

Mixpoghnopa monoka-cuposunu nepebysae 8 yenmpi nOCmiliHol ysasu Ha nionpuemMcmeax, oe 1o2o nepepodawioms. Mikpobioma nac-

Mepu308aHO20 MOIOKA BUSHAUAEMbCS 6I0COMKOM MEPMOCIIIKUX 6akmepill, AKi HaAeHi y MoaouHill cuposuni. Came i3 pO3GUMKOM 3ATUUKO-
601 MIKpOGhIOpU nacmepu308aHux NPOOYKMI6 N0 si3yloms 6aou nio uyac sbepicanus. Memotw pobomu 6yio eusHauumu KilbKiCHI 3MIiHU
MiKpogopu monoka 3a 3acmocyeéanns piznoi memnepamypu nacmepusayii. Ilacmepuzayilo Monoka-cuposunu nepuioco ma ekcmpa
ramyukie npogoounu 3a t = +72 °C ma t = +91 °C 3 eumpumkor 15-20 c. Y nacmepuzosanomy i cupomy Moaoyi usHa4aiu 3aiuul-
KOBY KINbKICMb MIKPOOP2AHI3MI6 DIZHUX 2PYN: Me30QIiNbHy, NCUXPOMPOPHY, MOIOYHOKUCTLY, MEPMOCMIUKY MA CROPOYMEOPIOIOUY.
Bcmanosneno, wo y monoyi-cupoguni 0o nacmepusayii 0CHOBHY 4aCMUHY MIKpOGIOpU CIMAHOBULU NCUXPOMPOPHI ma Me30pinbHi MIKpOO-
peanizmu 0o 70 %, Ha wacmky MOIOYHOKUCAOI MIKpobiomu npunadano do 25 %, mepmocmiiki i cnopoymeoprooui baxmepii cmanosuiu 4 %
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ma 0,8 % eionosiono. Temnepamypruii pexcum mennogoi oopooxu (t = 72 °C excnosuyisa 20 c) cnpusie 3meHueHHIo Me30QinoHux baxmepiil
Ha 93,4 % 3a ymoeu uUKOpUCMAHHA MOIOKA ekcmpa ramyuky ma Ha 91,5 % 3a ymosu nepuiozo ramymnky. Tobmo npaxmuuno 6 6,4 pasa
Oinbuwa KilbKicmes 6akmepiil 3a1UuaemsCst y NUMHOMY MOJOYL NPU 6UKOPUCMAHHI CUPOBUHU HUNCYOI aKocmi. IHmeHcusHicms 8iOMUPanHs
mepmocmitikoi mikpognopu monoxa 3a pexcumy 72 °C 3 eumpumroio 20 ¢ cmanosuna écvoco 15,2 % 3a 6UKOpUCMAaHHs MONIOKA CUPO2O
excmpa ramynky ma 4,2 % (nepuiozo). Ilacmepusayis 3a pexcumy memnepamypu 91 °C npomszom 20 ¢ 3HauHo cunbHiuie 6nausaia Ha OaHy
MiKpogopy, ockineku epexmuenicmo it cmanosuna 52,9 % ma 49,2 %. Tobmo epexmusnicmo pesicumy nacmepuszayii oyna ¢ 3,5 ma 11,7
pasa 8ionosioHo cunbHiua, nopieHwYU 3 pescumom 3a memnepamypu 72 °C. Omoice, 0151 3aCMOCY8AHHS ePeKMUBHO20 pencumy nacmepu-
sayii Ha nionpuemcmei HeobXiOHO 3HAMU KiNbKICHUU [ AKICHUI CKAA0 MIKPOGAOpU MOOKA CUPO2O.

Knrouosi cnosa: monoro, nacmepuszayis, me30Qinbhi MiKpOOP2aHizmu, mepmocmitika Mikpogopa.

Beryn

Y MOJOUi-CUPOBHHI MICTUTBCS CKJIaJHa MiKpoOHa
CIIJIbHOTA, BKJIIOYAIOYH MIKpPOOPTaHi3MH IIPOMHCIOBOTO
3Ha4eHHs, sKi € KopucHi g 310pos’st (Kukhtyn et al.,
2018; Lialyk et al., 2019), ta 6akrepii, sIKi BUKIMKAIOTh
3aHETIOKOEHHS 3 OTJIILy O€3MEeYHOCTI BUTOTOBJICHUX MO-
nournx nponykriB (Berhilevych et al., 2017; Horiuk et
al., 2018). Tomy MikpoOioTa MOJIOKa-CHPOBHHHA TIepely-
Ba€ B LIEHTPI NIOCTIHHOT yBaru Ha MiJIPHEMCTBAX, Jie HOro
nepepoOuooTh.  KiIbKICHUH BMICT MIKpPOOPraHi3MiB y
MOJIOII-CHPOBHHI 3aJICKUTh BiJi 0araTb0X YMHHUKIB, aje
3arajoM y 3pa3kax MOJIOKa CHPOTIO OXOJIOJPKEHOTO Iepe-
Ba)KalIOTh MOJIOYHOKHCHI Oaktepili Ta pin Pseudomonas,
SIKI BBaXKAaThCS OCHOBHOIO TPHYMHOIO IICYBaHHS MOJIOKA
mig wac woro peamizamii (Hantsis-Zacharov & Halpern,
2007; Kukhtyn, 2008). ¥ pe3synprari mporo i 3MeH-
IICHHS KUTBKOCTI MIKpOOiOTH B MOJIOII 3aCTOCOBYIOTH
TEIUIOBY 00poOKy. BBakaeThcs, 1o MikpobioTa macrepu-
30BaHOT'0 MOJIOKA BU3HAYAETHCS BiICOTKOM TEPMOCTIHKHX
OakTepiil, IKi BUTPUMYIOTh TeMIIEpaTypy Hacrepu3aiii, i
OaKTepisiMH, IMOB’SI3aHMMH 3 IOCTIIACTEPU3AIIHHNM 3a-
OpyIHEHHSIM, 10 SKUX BXOIATH ICUXPOTpo(dHi Oakrepii,
Taki sik Pseudomonas, Enterococcus, Bacillus Ta inumi
(Ranieri et al., 2009; Buehler et al., 2018; Wang et al.,
2019).

[osigomiserses (Quigley et al., 2013), oo mikpo0bio-
JIOTIYHI ITiJTXO/I, SKi 3aCHOBaHI Ha BUSIBIICHHI KOJIOHIE€YT-
BOPIOIOYNX OJIMHUIIb, MOKa3yIOTh, IO MacTepu3amis 3y-
MOBITIOE€ 3HEUIKO/DKEHHS OakTepiii pomy Pseudomonas.
BogHodac MONEKyIIpHO-TEHETHYHI METOAM 1ICHTHU(iKa-
1ii MIKpOOpraHi3MiB IMOKa3ylOTh 3arajbHe 3MEHIICHHS
JlaHuX OakTepiil y macTepu30BaHOMY MOJIOLI, a HE JIKBI-
Jauito nonyJsiuii Pseudomonas. 1le cBiquuTh mpo Te, 110
MIOIIKOJ[KEHI, aJle HeXKUTTE3ATHI KIIITHHH BCE IIE MPHCY-
THI B cyOcrtpati. Taki KIITHHH € MeTabONIiYHO aKTHBHU-
MH, aje iX HEMOXXJIHMBO KYJbTUBYBAaTH Ha TBEPIHX Cepe-
JIOBUILAX, Yepe3 Te 110 BOHM NepeOyBalOTh Y TEIUIOBOMY
cTpeci i He 31aTHi 10 KynpTuBYBaHHs (Raats et al., 2011).
Lle#t BHCHOBOK Jlae MijcTaBy BBaKaTH, IO JEsiKa KUTb-
KicTb Pseudomonas MIiCTUTBCSI B TIACTEPU30BAHOMY MO-
JOIi Ta MOXE BIUTMBATH HAa TEPMiHH HOro 30epiraHHs
Yyepe3 aKTUBHICTH B OXOJODKEHOMY cTaHi. OZHAaK BOHH
He BUSBIIIIOTHCS CTAaHAAPTHUMH METO/IAaMH, SIKi 3aCHOBaH1
Ha KyJIbTHUBYBAaHHI Ha INUIBHUX J>KUBHJIBHHX CEpEeNOBH-
max. OTke, BCTAHOBJICHHSI BILUIMBY MIiKpoOiOTH MOJIOKa-
CHpOBUHHM Ha (opMyBaHHS 3aJMIIKOBOI Mikpodiaopu
MOJIOKa MUTHOTO JIO3BOJITH IiJOUPaTH ONTHMAIILHY
TEeMIIEpaTypy TeII0BOi 0OpOOKH.

Meta gocaiaKeHHs

MeToro po6oTH OyJI0 BU3HAYUTH KUTBKICHI 3MIHA MiK-
poOIOTH MOJIOKA 3a 3aCTOCYBAaHHs Pi3HOI TeMIepaTrypu
nacrepusarii.

Martepiana i MeToaun 10CTiTKeHb

[TacTrepu3aniro MOJIOKa-CUPOBHHHU MEPIIOTO Ta €KC-
Tpa raTyHkiB npoBoauinu 3a t =+72 °C tat =491 °C 3
BUTpUMKOIO 15-20 c. YV macTepu3oBaHOMY 1 CHpOMY
MOJIOII BU3HAYaJIM 3aJIMIIKOBY KiJIbKICTh MiKpOOpPTaHi-
3MIB Pi3HUX Tpyl: Me30(]IbHY, CUXPOTPOPHY, MOJIO-
YHOKHCITY, TEPMOCTIHKY Ta CIOpPOYTBOPIOIOYY .

BusnauenHss MikpoOioTH pi3HHX TpyHn Yy MOJIOLi-
CHPOBHHI Ta MOJIOL MUTHOMY IPOBEAEHO BIANOBITHO 1O
3arajpHONpUiHATHX Metomuk (Berhilevych et al., 2010).
3okpema, Me30(QiIbHI npu KyJbTUBYBaHI y
M’siconenitorHOMY arapi (MITA) 3a Temmeparypu 30 +
1°C — 72 rogm; mcuxporpodHi 3a Temmeparypu 6,5 +
0,5 °C — 10 ni6; monouHokuci — y cepeaoBuiii MRS a6o
arapi 3 TigposizoBaHuM MoJiokoM 3a 37 = 1 °C — 72 rox;
TEPMOCTIHKI MICIsI BUTPUMKH MOJIOKa 32 TEMIIepaTypu
63,5 £ 0,5 °C mporsirom 30 XB 3 MOAAJIBIIAM BHCIBOM Y
cepenosunie MIIA; TepmodinbHI micias BUTPUMYBaHHS
MoJioka 3a Temmnepatypu 85 = 1 °C mpotsrom 10 xB Ta
TIOCIBOM Y CEPEIOBHIIE 3 TIFOKO3010.

OTpuMaHi JaHi MiIIaBaducs CTATUCTHIHUM OOpaxyH-
KaM 3 BUKOPHCTaHHSIM KOMIT IOTepHOI nporpamu Statistica
9.0 (StatSoft Inc., USA). Pi3HHIIO OTpUMaHHMX HaHUX
BBakasu BiporigHoto 3a P < 0,05.

Pe3yabTaTH Ta iX 00roBOpeHHs

KinpKicHI MOKa3HUKH Pi3HUX IPYN MIKPOGIIOpH y MO-
JIOLi-CUPOBHHI €KCTpa Ta MEpLIOro IaTyHKy HaBeIeHO B
Tabm. 1.

Bcranosneno (tabu. 1), mo y Mosoni neporo raryH-
Ky, KpiM OUIBIIOro BMiCTY Me30(IbHUX MIKpOOpraHi3MiB
(ze rpyna mikpodiopu, ska B cTaHIapTi HO3HAYAETHCS,
sk MADAHM), BUSBIICHO IIIe HA OJUH MOPSIOK OLTBIITit
BMICT IICHXPOTPO(HOI, TEPMOCTIHKOI Ta MOJIOYHOKHUCIIOL
rpynu Mikpoduiopu. 3araioMm Iie BKa3ye, IO came 3a
pPaxyHOK OUIBIIOr0 BMICTY JaHHUX TPyl MIKpoduiopu B
MOJIOLI-CHPOBHHI TEPIIOTO TaTyHKY (OPMYEThCS HaaMi-
pHa i KUIBKICTh Y MOJIOLI NAacTEpHU30BAHOMY, SIK 3aJIHII-
KOBI OakTepii. Amke came JlaHi rpynu Mikpoopu BBa-
JKAFOTHCSI O10XIMIYHO aKTUBHUMH Y MOJIOLI HHTHOMY
npotsirom 4acy roro 36epiranns (Kukhtyn et al., 2017a;
Junior et al., 2018). Tomy oueBHAHO, IO 3a pPaxyHOK
30UIBIIEHHS BMICTY Ii€1 MIKpOO1OTH MOJIOKO NUTHE IIBH-
JIIIe BTpada€e CBOi HATypallbHI BIACTHUBOCTI, SIKi TPHTa-
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MaHHI cHpOMy MoJjoli. TakoX MOXXEMO CTBEpIXKYyBaTH,
LI0 TAacTepU3allisi MOJIOKAa-CUPOBHHH HM)KYHX TaTyHKIiB
(BMIIOTO Ta TEpHIOro) MOBWHHA IPOXOJUTH 3a OUIBII
JKOPCTKHUX PEXHMIB 4Yepe3 HasiBHICTH OUTBIIOT KiTBKOCTI
CTifKOi MiKpO(]IOpH, TOPIBHIOIOYH 3 MOIJIOKOM €KCTpa
raTyHKY.

Ha mactymHOMy eTami OyJ0 IpOBEIEHO CEepiro MOCi-
JIB I1I0JI0 BIUIUBY JBOX PEXKHMMIB TEIUIOBOI OOPOOKH MO-
JIOYHOI CHPOBHHHM 3 PI3HOIO KIIBKICTIO MiKpoOioTH. Bu-
KOPHUCTaJIM OJIMH PEXHUM MacTepu3allii 3a TemrepaTrypu
72 °C 3 ekcnosuliero B Mexax 15-20 ¢, a apyruit — 3a

Taoauna 1

91 °C Ta takorw camoro excriozuuiero 15-20 °C. 3a nux
PEKHMIB MOJIOKO-CUPOBHHA €KCTpa IaTyHKY MaJIo T104YaT-
KOBY KilIbKiCTh Me30(]inbHOT Mikpobiotn 87,6 + 5,1 x 103
KYO/mn, a mepworo rarynky — 435,9 + 27,6 x 10°
KYO/mn. To6TO B mOCTiA B3ATO MOJOKO JBOX TaTYHKIB,
00 BH3HAYUTH 3aJISKHICTh KUTBKOCTI MiKpOOPTaHi3MiB y
MOJIOL TTACTEPU30BAHOMY BiJl MOYATKOBOI KiJIBKOCTi B
CHUPOMY MOJIOII.

PesynbraT 100 KUIBKICHOrO 3MEHIIEHHS Me30(i-
nbHOT Mikpoduiopy (MADAHM) y mnacrepuzoBaHOMY
MOJIOLII HaBeIEHO Ha puc. 1.

KinbkicTs MIKpOOpraH3MiB pi3HUX TPyH y MOJIOLI-CHPOBHHI 3aJI€XKHO Bifl raTyHKy (X + SD, n = 10)

KinpkicTp 6akTepiil y 1 mi Mmosnoka, KYO

Mikpoduiopa

€KCTpa raTyHKy

HEepIIOro raTyHKY

Mesodinbha rpyna 8,7+0,4 x 10* 44+£02x10°
Tcuxporpodua rpyna 7,5+0,3 x 10* 5,0+03 % 10°
Tepmocriiika rpyna 8,5+0,2 x 103 53+0,2 x 10*
Mono4yHOKHUCIa rpyma 6,3+0,2 x 10* 3,1+0,1 x10°
Tepmodinbha rpyma 1,8+£0,2x10° 59+03x10°

Brmus pisHEX pesXuMiB nmacTepusarii Ha KUMBKICTh M/0 B MOJIOII

435,9
2 450
g 400
& 350
g 300
= 250
o
3 200 13.9
s 150 87 =
S 100
2 50 5,8
s 1.6
=0 d ay
Monoxo-cnpoBHHa
Moroxo
TacTepH30BaHe 3a Mornoko
72 rpang. C IMacTEepHU30BaHe 3a
91 rpax C

Puc. 1. 3mina Me30]isbHOT MIKpO(IJIOPH MOJIOKa-CUPOBUHHU PI3HUX IATYHKIB (EKCTpa Ta NEPILOro) 3a BILUIMBY JIBOX
PpeXHUMIB TacTepH3arii

Cnocrepiratorsest (puc. 1) ABI 4iTKO BU3HA4YEHI 3aKO-
HOMIpHOCTI, IepIa, Mo iHTeHCUBHICTh BiqMHUpaHHA Oak-
TEepil IMiJ] BIUIMBOM TEIIOBOI 0OpOOKH 3aiexana Bi TeM-
mepaTypu IMacTepu3alii, a Apyra, MO 3aJUIIKOBA Killb-
KicTh MIKpO]JIIOpH y MOJIOLII MACTEPU30BAHOMY 3JICKHUTh
BiJl TOYATKOBOI'O BMICTY B MOJIOLII CHPOBHHI.

TemneparypHuii pexum TerioBoi 00podku (t = 72 °C
excrio3uniss 15—20 c) cnpusiB 3HAYHOMY 3MEHILIEHHIO
Me30(UTbHIX OaKTepill B [BOX BHIAJKaX 3a Pi3HOI moya-
TKOBOI KiUIbKOCTi. BTiMm, edexruBHicTh macrepusanii 3a
YMOBH BHKOPHCTaHHSI MOJIOKA €KCTpa IaTyHKY CTaHOBHIIA
93,4 %, a MoJOKa MEpLIOro TAaTyHKY BOHA CTaHOBUIA
91,5 %. Y uncioBomy BHpa3i B NEpIIOMY BUIAIKy Kilb-
KiCTh MIKpOOiB y MacTepu30BaHOMY MOJIIOII CTaHOBHIIA
5,8 £0,3 x 10° KYO/mi, a B apyromy — 37,1£1,2 x 103
KYO/mn, T06T0 nipaktudHo B 6,4 pasza Oiiblna KUIbKICTh
OakTepiil 3aIMIIAETHCS Y TUTHOMY MOJIOLI MIPU BUKOPHUC-
TaHHI CUPOBHHHM HIKYOI AKOCTi. Xoya y IBOX BHIAJKaX
npoOu MoJloKa-nMTHOro BignoBiganu Bumoram JICTY
2661:2010 Ha nanuii Bug mpoaykry a0 1x103 KYO/mu.

3Ha4yHO CYBOpIWIMH peXHM TerioBoi oOpoOku (t =
91 °C ekcnosumiss 15-20 c¢) Moioka BipoTigHO OUTBII
3ry0HO JisB Ha Me30(iIbHY MiKpo0ioTy, Ha IO BKA3yIOTh
YUCIOBi NaHi eeKTHBHOCTI macTepu3anii. Tak, Ipu Tem-
JIOBil 00pOOILIl MOJIOKA €KCTpa TaTyHKY 3 [OYaTKOBHM
BMicTOM 1UX GakTepiit 87,6 = 5,1 x 10° KYO/mn edexru-
BHICTh mactepu3aii craHoBuia 98,1 %, a npu BUKOpHUC-
TaHi MOJIOKAa HMKYOi MIKPOOi0JIOTIUHOT SIKOCTI BOHA OyJ1a
96,8 %. ToOTo pi3HUII MK €()EeKTHBHICTIO TTacTepHu3aii
cranoBwia Menmie Hix 1,5 %. [Ipote B nepriomMy BHUmaj-
Ky KUIBKICTh 3aJIMIIKOBOI Me30dinbHOT Mikpodiopu Oyna
B cepeansomy 1,6 = 0,1 x 103 KYO/mi, a y apyromy ix
BMicT craHoBuB 13,9 + 0,8x 10° KYO/mn, T06T0 B 8,7
pa3a MeHIIa KUTBKICTh OakTepif B MUTHOMY MOJIOII 3a
YMOBH BHKOPHCTAaHHS CHPOBHHHU Kpamioi MiKpoOiojoridu-
HOI SIKOCTI.

3araiom, MOJKHA CKa3aTH, 1110 Me30(diapHa MiKpobioTa
HE HAJIEKHTH J0 CTIHKOI, OCKUIBKM HaBIThH 3a “JIarigHoro”
pexXUMy macTepu3auii e(eKTHBHICTh TEIIOBOi 0OpoOKM
Oyna Bumioro Hixk 90 %. [Ipu 11boMy 32 BUKOPHCTaHHS LISt
nepepoOKH MOJIOKAa-CUPOBHHHU €KCTPa IaTyHKY 3aJIUIIKO-
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Ba KUIbKICT JaHoi Mikpodiopu y mnacrepu3oBaHOMY
MoJtoni 6yse B Mexxax 5x103 KYO/mu.

3arajapHOBIZIOMO, IO INPEICTAaBHUKM TEPMOCTIHKOI 1
TepMO(LIBHOI MIKPOOIOTH B HAWOIIBIIIN KiIBKOCTI HasB-
HI Y TIPOIYyKTax, sKi migmaBamucs mactepusamii (Doyle et
al., 2015; Ledina et al., 2021). Tak, TepMocTiiiki MOJIOY-
HOKHCJII MaJAYKHA 3aBIAIOTh 3HAYHUX 30WUTKIB MOJIOYHIN
IIPOMHCIIOBOCT] Yepe3 PO3BUTOK y MOJIOYHUX HPOTYKTaX

Ta 3MEHILIEeHHs1 CTPOKiB ix 30epiranus (Fromm & Boor,
2004; Gopal et al., 2015). Xoua BBa)kaeThCs, 110 BOHU
010JI0TIYHO HE aKTUBHI 3a TEMITEpaTypH, BUIIOT HIX + 8 —
+ 10 °C (Berhilevych et al., 2010). ¥ Bunaaxy HasBHOCTI
B MOJIOIIi TUTHOMY TEPMOCTIHKOi rpymu OakTepiii OinbIne
HbK 10-30%10° KYO/MI1, Take MOJIOKO Ma€ OOMEKEHHI
TEPMiH IPUAATHOCTI.

Bruiue pisHEX PeKUMIB MacTepH3alil Ha KUTBKICTh M/O B MOJIOL

52,6
50,4
g 60 '
e
50
Q 26,7
o 40 S
: \
s 30 \
=
= N
Q
210
B _4
MonoKo-CHpOBHHA
Momnoko
HaCTepHSOBaHE 3a Mouoko
72 rpan. C acTepH30BaHE 3a
91 rpan C

Puc. 2. 3mina TepMmocTiiikoi MikpohIopu MOJIOKa-CHPOBHHH Pi3HUX TaTYHKIB (€KCTpa Ta MEPIIOro) 3a Jii ABOX PEKUMIB
nacrepuzarii

3 aHaJtizy pe3yabTariB (puc. 2) BUAHO CIA0INy IHTCH-
CHBHICTH 3aru0eli TepMOCTiiiKkoi MiKpo(IIopH, MOpiBHIO-
1041 3 Me30odinbHO0. Tak, eeKTUBHICTH Iil macTepusamii
3a pexumy 72 °C 3 ekcmnosumiero 15-20 ¢ craHOBMIIA
Bcboro 15,2 % 3a BUKOPHCTaHHSI MOJIOKA CUPOTO 3 HEBe-
JIUKOKO KUTBKICTIO 3arallbHOr0 MIiKpOOHOTO 3a0pyTHCHHS.
3a BUKOPUCTAHHS MOJIOKA i3 BEMKOIO MiKpOOHOIO KOH-
TaMiHami€eo epeKTHBHICTH acTepr3allii me Oyia Hik4a i
cTaHOBWJIA BChOTO 4,2 %. Y KiTbKICHOMY 3HAa4Y€HI 3aJIMIII-
KOBa TEPMOCTIiKa MiKpo0ioTa B MepIIOMy TOCIHiJ CTaHO-
Bwia 7,2 + 0,4 x 103 KYO/mMx ta B apyromy mociimi
50,4 +£2,0 x 10° KYO/mi.

[Macrepusauist 3a pexumy temneparypu 91 °C 3 exc-
no3umiero 15-20 ¢ 3HAYHO CHWJIBHIIIE BIUIMBAjIa Ha JaHY
Mikpodiopy, Hixk pexum 3a temneparypu 72 °C. Edek-
TUBHICTb 1i cTaHoBmia 52,9 % 32 BUKOPUCTaHHS MOJIOKA 3
HE3HaYHUM MIKpOOHUM 3a0pyaHeHHsM Ta 49,2 % mpu
OinboMy MiKpoOHOMY 3a0pyIqHEHHIO Mojioka. ToOTo
e(EeKTHBHICTH JaHOTO PEXUMY TacTepuzamii Oyma B 3,5
ta 11,7 pasa, BiAMOBINHO CHIBHIIIA, MOPIBHIOIOYH 3 pe-
XKHUMOM 3a TemriepaTypu 72 °C. Y KibKiCHOMY 3HaueHHi
B MEPILIOMY BUIIAJIKY 3aJIMIIKOBA TEPMOCTiiiKa MiKpo0OioTa
cranopuna 4,0 = 0,2 ta y apyromy 26,7+1,8 x 103
KYO/mn. ToOTO Takuil peXUM IJIKOM JOCTATHIN JUIst
MOJKJIMBOTO 30€piraHHs MOJIOKA MPOTSTOM TPUAOOOBOTO
nepiozy, BiAMOBIAHO 10 CTaHJAapTy, 0€3 BUANMHX O3HAK
IICYBaHHA Horo.

OCTaHHBOI TPYIOK MOJIOYHOI MIKpOOiOTH, SKa BH-
BYajlacs B KOHTEKCTI BIUIMBY Ha PEXHMMIB ractepu3allii,
Oyia TeXHIYHO IIKi[UIMBA I MOJOYHOI MPOMHCIOBOCTI
cropoyTBoproroda Mikpoduopa (Mugadza & Buys, 2017).

Jlana rpyna Mikpo¢iopu B MOJIOLI-CUPOBHHI CTaHOBMIIA
HaliMeHmy Kinbkicts (Big 0,8 mo 0,4 %), nopiBHIOOYH 3
IHIIUMH, TpynamH, ki BuzHavanucs. OCHOBHI IpeacTaB-
HUKH 1€l rpynu — ne Oakrepii poxy Bacillus, iHkonn
Clostridium, oCOOIUBICTIO KX € TE, [0 BOHU YTBOPIO-
10Th TepMocTiliki ciopu (Lindsay et al., 2021). lani cro-
poBi ¢dopmu OakTepiii MPaKTUIHO HE PYHHYIOTHCS 3a
KJIACHYHUX PEXHIMIB TEIIOBOI 0OpOOKH, TOMY BHUSBICHHS
y  TacTepW30BaHOMY  MOJOII  3HAYHOI  KUTBKOCTI
CIIOPOYTBOPIOIOUNX OakTepili BKa3dye HacaMmIepex Ha
NoraHi ririeHiddi yMmoBu orpumanHs mosoka (Kukhtyn et
al., 2021 b).

BusiBneno (puc. 3), mo crnopoyTBOproroda TepmModi-
JbHa MIKpO(IOpa MPAKTUYHO HE BIIMHPAE 33 PEKHUMY
nacrepusaii Temneparypa 72 °C 3 ekcriozuuiero 15-20 c.
UYepes Te, Mo y BapiaHTi JOCTILY 3 HE3HAYHUM BMICTOM
MIKpOOpraHi3MiB, KUIbKICTh CIIOPOYTBOPIOIOUNX OakTepii
HEe 3MEHIIWIACA, a HaBiTh 30imbmmIacs 3 1,8 Tuc. mo 2,1
THC. B MJI MOJIOKa. Y IPYTOMY BapiaHTI IOCIiAy 3 BelHd-
KM MIKPOOHHM YHCJIOM MIiKPOOPTaHI3MIiB y MOJOYHIH
CHUPOBHUHI IXHsI KUIBKICTh y MUTHOMY MoJioli Oyna B Mme-
’Kax JOIyCTHMOi INOXHOKH, MOPIBHAHO 3 MOJIOKOM [0
00poOKH.

3acTOCYBaHHSI JKOPCTKILIOTO PEXHUMY HacTepHu3awii
3YMOBHJIO JICSKE 3MEHINCHHS KUIBKOCTI CIIOPOYTBOPIOIO-
4yux OaKkTepidl, 30KkpeMa y MepuioMy BapiaHTi 3 He3HAUHHM
3arajpHUM OakTepiajabHUM 3a0pynHeHHs M — 3 1,8 tuc. no
1,6 Tuc. KYO/mi, a 'y apyromy BapiaHTi 3 BEJUKHM 3ara-
JHHUM OaKTepialbHUM 3a0pyIHEHHAM — 3 5,9 Tuc. 10 5,5
tuc. KYO/™mi.

Scientific Messenger LNUVMB. Series: Food Technologies, 2023, vol. 25, no 99

11



Hayxosuii Bicauk JIHYBMB imeni C.3. Ikunpkoro. Cepist: Xapuosi Texnonorii, 2023, T 25, Ne 99

BruB pi3HHX pexHMIB macTepu3amnii Ha KUIBKICTH M/0 B MOJIOLL

5.9

Kinekicts M/0, THe. KYO/MI
o
o = B w B~ WU

MoIoKo-CHpOBHHA
Mornoxo
IacTepH30BaHe 3a
72 rpan. C

Monoxo

IIacTepHU30BaHE 3a

91 rpag C

Puc. 3. 3mina repmodinbHOT MIKpOQIOpH MOJIOKa-CUPOBUHH JIBOX IATYHKIB (€KCTpa Ta MEPILOro) 3a BILIMBY JIBOX
PpeXXHUMIB TacTepH3arii

OTxe, cropoyTBOpIOl0oda Mikpodopa M 4ac Takoi
TEXHOJIOTIYHOI omeparlii K macTepu3amis MPaKTHIHO HE
3MeHIIYeThes. J[ns ranmbMmyBaHHS 11 aKTMBHOCTI y macre-
PHM30BaHUX MPOIYKTaX HEOOXiIHE IIBUIKE OXOJIOIKEHHS
Ta 30epiraHHs B TAKOMY CTaHI, OCKUJIbKM BOHA YyTJIMBA JI0
HU3BKOI TEMIeparypH 30epiraHHsi.

BucHoBku

Y Mooni-cupoBHHI JI0 HacTepu3alii OCHOBHY YaCTH-
HY MIKpOQJIOPH CTaHOBWIJIM NICUXPOTPOdHi Ta Me30(DibHI
MikpooprasizMu — 10 70 %, Ha 4acTKy MOJIOYHOKHCIIOI
Mikpo0ioTn nmpunazgano 10 25 %, TepMocTiiiki i cnopoyT-
Boproroui Oakrepii cranoBumm 4 % ta 0,8 % BignOBigHO.

TemneparypHuii pexum TerioBoi 06podku (t = 72 °C
excrio3uiis 20 C) CHpPHUSB 3MEHIICHHIO Me30(iIbHUX
Oaktepii Ha 93,4 % 3a yMOBH BHKOPHCTaHHS MOJIOKA
eKcTpa raTyHky Ta Ha 91,5 % 3a yMOBU NepIIOro IaTyHKY.
Tob6to npaktiyHo B 6,4 pa3a OiiblIa KiIBKICTh OakTepii
3aJIMIIAETHCS. Y IMTHOMY MOJIOLI IPU BUKOPHCTaHHI CH-
POBUHH HMXKYOI SIKOCTI.

[HTEeHCHBHICTD BIIMHMpaHHS TEPMOCTIMKOI MiKpoduio-
pu Mosioka 3a pexxumy 72 °C 3 BuTpumMkoro 20 ¢ CTaHOBH-
1a Bcboro 15,2 % 3a BUKOPUCTAaHHSA MOJIOKA CHPOTO E€KCT-
pa ratynky Ta 4,2 % — nepmoro. [Tactepusanist 3a pexu-
my temneparypu 91 °C nporsirom 20 ¢ 3HaYHO CHJIbHIIIIE
BIUIMBAJIA HA JJaHy MIKpO(IIOpY, OCKIIbKKH e(eKTHBHICTh
i craHoBuna 52,9 % ta 49,2 %. ToOro edexTHBHICTH
pexxuMy mactepusariii Oyna B 3,5 ta 11,7 pasa BiAmOBIIHO
CHJIbHILIA, TIOPIBHIOIOUM 3 PEXUMOM 3a TeMIepaTypu
72 °C.

Ilepcnexmusnicmes nodansuiux 1OCIKEHb MONATAE Y
JOCIIKEeHI (Pi3UKO-XIMIYHMX 3MiH y IaCTEpU30BaHOMY
MOJIOIII 32 Pi3HUX TEMIEePaTyp.

BinomocTi mpo koHdaikT iHTepeciB
ABTOpH CTBEPIUKYIOTH TIPO BIACYTHICTH KOH(DIIKTY
iHTEpeCiB.

References

Berhilevych, O. M., Kasianchuk, V. V., Kukhtyn, M. D.,
Lotskin, I. M., Garkavenko, T. O., & Shubin, P. A.
(2017). Characteristics of antibiotic sensitivity of
Staphylococcus aureus isolated from dairy farms in
Ukraine. Regulatory Mechanisms in Biosystems, 8(4),
559-563. DOI: 10.15421/021786.

Berhilevych, O. M., Kasianchuk, V. V., Vlasenko, 1. H.,
& Kukhtin, M. D. (2010). Mikrobiolohiia moloka i
molochnykh produktiv. Sumy: Universytetska knyha
(in Ukrainian).

Buehler, A. J., Martin, N. H., Boor, K. J., & Wiedmann,
M. (2018). Psychrotolerant spore-former growth char-
acterization for the development of a dairy spoilage
predictive model. Journal of dairy science, 101(8),
6964-6981. DOI: 10.3168/jds.2018-14501.

Doyle, C. J., Gleeson, D., Jordan, K., Beresford, T. P.,
Ross, R. P., Fitzgerald, G. F., & Cotter, P. D. (2015).
Anaerobic sporeformers and their significance with
respect to milk and dairy products. International Jour-
nal of Food Microbiology, 197, 77-87.
DOI: 10.1016/j.ijfoodmicro.2014.12.022.

Fromm, H. I., & Boor, K. J. (2004). Characterization of
pasteurized fluid milk shelf-life attributes. Journal of
food science, 69(8), M207-M214.
DOI: 10.1111/5.1365-2621.2004.tb09889.x.

Gopal, N., Hill, C., Ross, P. R., Beresford, T. P., Fenelon,
M. A., & Cotter, P. D. (2015). The prevalence and
control of Bacillus and related spore-forming bacteria
in the dairy industry. Frontiers in microbiology, 6,
1418. DOI: 10.3389/fmicb.2015.01418.

Hantsis-Zacharov, E., & Halpern, M. (2007). Culturable
psychrotrophic bacterial communities in raw milk and
their proteolytic and lipolytic traits. Applied and envi-
ronmental  microbiology,  73(22), 7162-7168.
DOI: 10.1128/AEM.00866-07.

Horiuk, Y. V., Havrylianchyk, R. Y., Horiuk, V. V., Ku-
khtyn, M. D., Stravskyy, Y. S., & Fotina, H. A.
(2018). Comparison of the minimum bactericidal con-
centration of antibiotics on planktonic and biofilm

Scientific Messenger LNUVMB. Series: Food Technologies, 2023, vol. 25, no 99

12


https://doi.org/10.15421/021786
https://doi.org/10.3168/jds.2018-14501
https://doi.org/10.1016/j.ijfoodmicro.2014.12.022
https://doi.org/10.1111/j.1365-2621.2004.tb09889.x
https://doi.org/10.3389/fmicb.2015.01418
https://doi.org/10.1128/AEM.00866-07

Hayxosuii Bicauk JIHYBMB imeni C.3. Ikunpkoro. Cepist: Xapuosi Texnonorii, 2023, T 25, Ne 99

forms of Staphylococcus aureus: Mastitis causative
agents. Research Journal of Pharmaceutical, Biologi-
cal and Chemical Sciences, 9(6), 616—-622.

Janior, J. R., Tamanini, R., De Oliveira, A. L. M., Alfieri,
A. A., & Beloti, V. (2018). Genetic diversity of ther-
moduric spoilage microorganisms of milk from Bra-
zilian dairy farms. Journal of dairy science, 101(8),
6927-6936. DOI: 10.3168/jds.2017-13948.

Kukhtyn, M. D. (2008). Mikrobiolohichni normatyvy
efektyvnosti tekhnolohii oderzhannia moloka syroho
ekstra-gatunku. Veterynarna medytsyna Ukrainy, 2,
45-46.

Kukhtyn, M., Berhilevych, O., Kravcheniuk, K., Shynka-
ruk, O., Horyuk, Y., & Semaniuk, N. (2017a). The in-
fluence of disinfectants on microbial biofilms of dairy
equipment. EUREKA: Life Sciences, 5, 11-17.
DOI: 10.21303/2504-5695.2017.00423.

Kukhtyn, M., Berhilevych, O., Kravcheniuk, K., Shynka-
ruk, O., Horyuk, Y., & Semaniuk, N. (2017b). For-
mation of biofilms on dairy equipment and the influ-
ence of disinfectants on them. Eastern-European Jour-
nal of Enterprise Technologies, 5(11(89), 26-33.
DOI: 10.15587/1729-4061.2017.110488.

Kukhtyn, M., Vichko, O., Kravets, O., Karpyk, H., Shved,
0., & Novikov, V. (2018). Biochemical and microbio-
logical changes during fermentation and storage of a
fermented milk product prepared with Tibetan Kefir
Starter. Archivos Latinoamericanos de Nutricion,
68(4). DOI: 10.37527/2018.68.4.007.

Ledina, T., Djordjevic, J., & Bulajic, S. (2021). Spore-
forming bacteria in the dairy chain. In IOP Conference
Series: Earth and Environmental Science, 1(854),
012051. DOI: 10.1088/1755-1315/854/1/012051.

Lialyk, A., Pokotylo, A., & Kukhtyn, M. (2019). Micro-
biological parameters of cheese paste with the content

of flaxseed oil at different storage temperatures. Sci-
entific Messenger of LNU of Veterinary Medicine and
Biotechnologies. Series: Food Technologies, 21(91),
124-129. DOI: 10.32718/nvlvet-f9121.

Lindsay, D., Robertson, R., Fraser, R., Engstrom, S., & Jor-
dan, K. (2021). Heat induced inactivation of microorgan-
isms in milk and dairy products. International Dairy Jour-
nal, 121, 105096. DOL: 10.1016/j.idairyj.2021.105096.

Mugadza, D. T., & Buys, E. M. (2017). Diversity of Bacillus
cereus strains in extended shelf life. International Dairy
Journal, 73, 144-150. DOI: 10.1016/j.idairyj.2017.06.001.

Quigley, L., McCarthy, R., O'Sullivan, O., Beresford, T.
P., Fitzgerald, G. F., Ross, R. P., ... & Cotter, P. D.
(2013). The microbial content of raw and pasteurized
cow milk as determined by molecular approaches.
Journal of dairy science, 96(8), 4928-4937.
DOI: 10.3168/jds.2013-6688.

Raats, D., Offek, M., Minz, D., & Halpern, M. (2011).
Molecular analysis of bacterial communities in raw
cow milk and the impact of refrigeration on its struc-
ture and dynamics. Food microbiology, 28(3), 465—
471. DOI: 10.1016/j.fm.2010.10.009.

Ranieri, M. L., Huck, J. R., Sonnen, M., Barbano, D. M.,
& Boor, K. J. (2009). High temperature, short time
pasteurization temperatures inversely affect bacterial
numbers during refrigerated storage of pasteurized flu-
id milk. Journal of dairy science, 92(10), 4823—4832.
DOI: 10.3168/jds.2009-2144.

Wang, D., Fritsch, J., & Moraru, C. L. (2019). Shelf life
and quality of skim milk processed by cold microfil-
tration with a 1.4-um pore size membrane, with or
without heat treatment. Journal of dairy science,
102(10), 8798-8806. DOI: 10.3168/jds.2018-16050.

Scientific Messenger LNUVMB. Series: Food Technologies, 2023, vol. 25, no 99

13


https://doi.org/10.3168/jds.2017-13948
https://doi.org/10.21303/2504-5695.2017.00423
https://doi.org/10.15587/1729-4061.2017.110488
https://doi.org/10.37527/2018.68.4.007
https://doi.org/10.1088/1755-1315/854/1/012051
https://doi.org/10.32718/nvlvet-f9121
https://doi.org/10.32718/nvlvet-f9121
https://doi.org/10.1016/j.idairyj.2021.105096
https://doi.org/10.1016/j.idairyj.2017.06.001
https://doi.org/10.3168/jds.2013-6688
https://doi.org/10.1016/j.fm.2010.10.009
https://doi.org/10.3168/jds.2009-2144
https://doi.org/10.3168/jds.2018-16050

Hayxosuii Bicauk JIHYBMB imeni C.3. Ikunpkoro. Cepist: Xapuosi Texnonorii, 2023, T 25, Ne 99

CEPIs1: XAPYOBI TEXHOJION T
SERIES: FOOD TECHNOLOGIES

Tom 25 Ne 99
2023

ISSN 2519-268X print
ISSN 2707-5885 online

Hayxosmit BicHIK /1bBiBCbKOTO HaIliOHaAbHOIO YHiBepCUTeTy
BeTepUHAPHOI MeAuIHN Ta 6ioTexuoaorin imeni C.3. [kuribkoro.
Cepist: Xap40Bi TeXHOAOTIT

Scientific Messenger of Lviv National University
of Veterinary Medicine and Biotechnologies.

Series: Food Technologies
doi: 10.32718/nvlvet-f9903
https://nvlvet.com.ua/index.php/food

UDC 539.23:535:621.38:621.315

Features of obtaining and properties of thin films organic semiconductors

B. Tsizh!'?®, Z. Dziamski'

'Kazimierz Wielki University in Bydgoszcz, Bydgoszcz, Poland
2Stepan Gzhytskyi National University of Veterinary Medicine and Biotechnologies Lviv, Lviv, Ukraine

Article info

Received 16.01.2023

Received in revised form
16.02.2023

Accepted 17.02.2023

Kazimierz Wielki University in
Bydgoszcz, 30 Chodkiewicza,
Bydgoszcz, 85-064, Poland.

Stepan Gzhytskyi National
University of Veterinary Medicine
and Biotechnologies Lviv,
Pekarska Str., 50, Lviv,

79010, Ukraine.

Tel.: +38-032-239-26-35

E-mail: tsizhb@ukr.net

Oco0auBocTi

OTpUMAHHA |

Tsizh, B., & Dziamski, Z. (2023). Features of obtaining and properties of thin films organic
semiconductors. Scientific Messenger of Lviv National University of Veterinary Medicine and
Biotechnologies. Series: Food Technologies, 25(99), 14-19. doi: 10.32718/nvlvet-f9903

In recent decades, thin films of organic semiconductors (OS), or, as they are also called, organic mo-
lecular crystals, have attracted special attention in connection with a number of proposals for their use in
functional units of modern electronics, and therefore in modern technological equipment. At the same time,
the optical, electrophysical and photoelectric properties of OS are very important, which are determined
both by the structure of organic molecules, that is, the starting material, and by the crystal structure of
condensates, that is, by the technological conditions of film production. In this regard, this article presents
the results of studies of some properties of OS and the technology of obtaining thin films based on them. OS
are characterized by weak intermolecular bonds of the Van der Baals type, which causes the low energy of
their crystal lattice. In this regard, the electronic structure of individual molecules during the formation of a
crystal does not change significantly, and the properties of the crystals almost completely preserve the
individual features of the molecules in combination with new properties caused by their collective interac-
tion. This determines the main features of optical and electrophysical properties of OS, their energy struc-
ture of neutral and ionized states. In this article, it is experimentally confirmed that the planar structure of
atoms of molecular crystals, in particular, linear acenes, and therefore the number of m-electrons responsi-
ble for exciton absorption in the visible region of the spectrum determines the position of the edge of their
own optical absorption. It was also confirmed that the long-wavelength shift of the optical absorption edge
of thin films of phthalocyanines is observed when atoms of heavy elements, for example, lead, are intro-
duced into the molecule. When atoms of lighter elements are introduced into the phthalocyanine molecule,
their planarity is not disturbed, and the long-wavelength shift of the edge is much smaller. An explanation of
such changes is presented based on the interaction of foreign atoms with the m-electron system of phthalo-
cyanine rings of neighboring molecules. The significant influence of the technological parameters of pro-
duction, in particular the temperature of the substrate during thermal sputtering, on the crystal structure
and optical properties of thin films of linear polyacenes and metallophthalocyanines has been demonstrated
and substantiated. The possibility of controlling and presetting the necessary properties of thin-film conden-
sates of molecular crystals is shown.

Key words: organic semiconductors, molecular crystals, thin films, production methods, linear acenes,
phthalocyanines.
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B ocmanni decamunimms npusepHynu 0o cebe ocobnusy yeazy mouki niieku opeaunivHux Hanienposgionuxie (OH), abo, Ak ix we Hazusa-
10Mb, OPeAHIYHUX MOLEKYIAPHUX KPUCMATIE Y 36 A3KY 13 YIIUM PAOOM NPONO3UYLL W00 iX GUKOPUCIAHHS Y (DYHKYIOHATbHUX 8V31AX CYYaC-
HOI' eleKMPOHIKU, a Omdice 8 CYUACHOMY MeXHON02iuHOMY 06aadHanHi. [lpu ybomy Oyoce eaxciusumu € onmuyHi, erekmpoqhizuuni ma ¢o-
moenexmpuyri gracmusocmi OH, sxi eusHayaromocs sk 6y0080I0 OP2AHIYHUX MOAEKYI, MOOMO BUXIOHUM MAMEPIAIOM, MAK | KpUcmanii-
HOI CMPYKMYpPOI0 KOHOEHCamis, moomo mexHoI0SIHHUMU YMOBAMU OMPUMAHHA NAIBOK. V 363Ky i3 yum, 6 Oawiti cmammi UKIAOeHI pe-
3ynemamu 00ciiodcens desikux gnacmusocmeti OH i mexnono2ii ompumanHs moHKux niieok Ha ixuit ocnosi. OH xapaxmepusyiomocs cia6-
KUMU MINCMONEKYIAPHUMU 38 ‘A3Kamu muny Ban-dep-Baanscigcokux, wjo 3yMo61t0€ HU3bKY enepeilo ix Kpucmaniunoi pamku. Y 363Ky i3
YUM el1eKmPOHHA CIMPYKMYPa OKpeMUX MOIeKyl npu YMEOPeHHi KpUCMATY CYMMEBO He 3MIHIOEMbCA, | Y 6IACMUBOCIAX KPUCMANIG MAtidice
nogricmio 36epiealomvcsi iHOUBIOYANbHI 0COONUBOCHI MONEKYN Y NOCOHAHHI 3 HOBUMU GLACMUBOCMAMU, 3YMOGIEHUMU IX KOJIEKMUBHOIO
63aemodicio. Lle susnauac 2onosni ocobausocmi onmuunux i enexmpogpizuunux enacmugocmeii OH, ixuio enepeemuumny cmpykmypy Heumpa-
JILHUX Ma [0HI308aHUX cmanie. B Oaniti cmammi exchepumenmanbio niomeepodiceHo, Wo NIAHAPHA CIMPYKIMYPA amoMié MONEKYISAPHUX
Kpucmanie, 30kpema, NiHIUHUX ayeHis, a omoice i KiTbKiCmb TT-e1eKMpOHie, SKI 8i0N08I0amy 3a eKCUMOHHe NO2TUHAHHSA Y 6UOUMIl obnacmi
CneKmpy GU3HAYAE NONOICEHHS KPAIO IX 61ACHO20 ONMUYHO20 no2nunans. 1liomeeposiceno markooic, o 00620X68UNbOGULL 3CY8 KPAIO ONMUY-
HO20 NO2IUHAHHS MOHKUX NII6OK (DMANOYIAHIHIE CHOCMEPI2AEMbCSL NPU 86€0CHHI 8 MOJLEKYILY AMOMIE GANCKUX eleMEHMI8, HANPUKIAO, CEUH-
yro. Ilpu 66edenni 6 MoneKyny pmanoyianiny amomie recuux eiemenmis ixus niaHapricms He NOPYulyEmbCs, i 00620X6UNTbOGUIL 3CY8 Kpalo
3HauHO Menwiuil. TIpedcmasieno noscHentst MaKux 3MiH Ha OCHOBI 63AEMOOI 4YICOPIOHUX AMOMIS 3 T-CIeKMPOHHOIO CUCIMEMOI0 (hmanoyianino-
6ux Kineyb cycionix moaexyi. IIpooemoncmposano i 06IpyHMOBAHO CymMmMESULl 6NIUG MEXHOIOLIYHUX nApamempie OMpUMAaHHs, 30Kpemd,
memnepamypu niOK1aoKu npu mepMiuHOMY HANUIEHHI HA KPUCMALIYHY CIMPYKMYPY | ORMUYHI 81ACMUBOCIT MOHKUX NII6OK NIHIUHUX NOJia-
yewnie ma memanogpmanoyianinie. Ilokazano modxcausicme Kepysamu i Hanepeo 3a0asamu HeoOXIOHI 81ACMUBOCHT MOHKONLIBKOBUX KOHOEH-
camié MONEKYIAPHUX KPUCIATIG.

Knwouosi cnosa: opzaniuni HanienposioHUKU, MOLEKYISAPHI KPUCMATU, MOHKI NII6KU, MEXHOIO02IYHI Memoou OMpUMAHH, JNIHIUHI ayeHu,
¢manoyianinu.

Introduction crystal due to the Coulomb interaction of the carriers with
the weakly bound m-electrons of the neighboring
In previous reviews (Tsizh & Dziamski, 2019; 2020;  molecules of the crystal lattice.
2022), we provided an analysis of existing methods of Such electronic crystallization is a significant multi-
applying thin films of inorganic semiconductor materials.  electron process in OS, therefore, in principle, the band
In recent decades, thin films of organic semiconductors theory traditional for inorganic semiconductors cannot be
(OS), or, as they are also called, organic molecular crys- applied to them within the one-electron approximation
tals, have attracted special attention in connection with a  (Pope & Swenberg, 1999). The energy scheme of the
number of proposals for their use in functional units of ionized states of OS is most often built according to the
modern electronics, and therefore in modern technologi- phenomenological model of Lyons, taking into account
cal equipment. In a significant part of such devices, the the energy parameters of the crystal, the effects of
properties of interfaces between organic thin films with  electronic polarization and the states associated with
metals and inorganic semiconductors are used. At the charge transfer (Corpinot & Bucar, 2019). The energy
same time, the optical, electrophysical and photoelectric  position of narrow zones of ionized states of OS is
properties of OS are very important, which are deter- determined by empirical molecular parameters (ionization
mined both by the structure of organic molecules, that is, energy of the molecule, its electron affinity) and
the starting material, and by the crystal structure of con-  parameters of the multi-electron interaction of charge
densates, that is, by the technological conditions of film carriers with neighboring molecules of the crystal lattice
production. In this regard, this article presents the results  (electron polarization energy). According to the Lyons
of studies of some properties of OS and the technology of model, the following equality of the sum of the
obtaining thin films based on them. OS are characterized parameters of the ionized molecules and the crystal is
by weak intermolecular bonds of the van der Baals type, fulfilled:
which causes the low energy of their crystal lattice (Pope

& Swenberg, 1999; Corpinot & Bucar, 2019). In this Ig+Ag =Ic+Ac=Eg + 2Ac= Kc, @)
regard, the electronic structure of individual molecules
during the formation of a crystal does not change where Ig, Ic are the ionization energy of the molecule

significantly, and the properties of the crystals almost and crystal, respectively; Ag, Ac — electron affinity of
completely preserve the individual features of the molecule and crystal; Eg is the band gap width, which is
molecules in combination with new properties caused by  determined for OS as the energy distance from the
their collective interaction. This determines the main  conduction level of a localized hole to the conduction
features of optical and electrophysical properties of OS, level of electrons with the lowest energy; K¢ is a
their energy structure of neutral and ionized states (Simon  characteristic constant of the polarization model of
& Andre, 1985). ionized states.

As a result of weak intermolecular interaction forces Condition (1) is most precisely fulfilled for linear
in OS, there is a pronounced localization of free charge polyacenes, and in this case the constant K¢ = 7.93 + 0.6
carriers on individual molecules, in contrast to typical eV (Pope & Swenberg, 1999). A comparison of the
inorganic semiconductors with delocalized carriers in the  parameters of the ionized states of linear acene crystals
entire volume of the crystal (Simon & Andre, 1985). Due  convincingly shows the influence of the molecular
to the strong localization, the charge carriers move to OS  structure on these parameters with an increase in the
with the help of separate jumps with a time interval long number of benzene rings and, accordingly, z-electrons.
enough for the occurrence of electronic polarization of the ~ The /¢ and Eg parameters monotonically decrease, while
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the Ag parameter increases, the quantum efficiency value
increases significantly. The significant influence of
heteroatoms on the energy structure of the crystal is
evidenced by a comparison of the parameters of the
isostructural derivatives of tetracene -
tetrachlorotetracene and tetrathiotetracene with the
parameters of tetracene. In the crystals of these
derivatives, the value of the /5, Eg parameters decreases
and the value of the 4¢ parameter increases.

The chemical composition of OS is determined by the
carbon-hydrogen basis of their molecules. For example,
for pure linear polyacenes, the chemical formula of the
molecule has the form Cyni2H2nia, where n is the number
of benzene rings in the molecule. When doping acenes
and phthalocyanines, one or more alloying atoms are
appropriately included in the composition of the main
molecule, without changing the type of crystal lattice, and
do not significantly affect the intermolecular bond forces
and mechanical properties of OS, although their energy
spectrum may undergo significant changes. Under the
influence of external fields, primarily during heating,
weak intermolecular bonds are quickly destroyed,
therefore the sublimation temperatures of OS are
relatively low (600...800 K), which allows them to be
sprayed in a vacuum without decomposition of molecules.
At the same time, high-temperature or high-energy
methods of obtaining thin films of complex
semiconductors, such as electron beam sputtering,
cathode sputtering, sputtering followed by pyrolysis, the
method of gas transport reactions, liquid phase epitaxy,
and others cannot guarantee the preservation of the
integrity of the molecule, and therefore for production of
thin OS films is rarely used. Recently, the Langmuir-
Blodgett method has been widely used to apply very thin
OS layers, including monomolecular ones (Luo et al.,
1992; Khalid & Jassem, 1993). Thin films of OS,
especially metallophthalocyanines, are obtained by the
method of deposition (epitaxy) from molecular beams of
organic compounds (Tada et al., 1992; Maruno et al.,
1993), but due to the high cost of the equipment, this
method was not widely used. A known method of
obtaining OS films by polymerization without a solvent
(Pankow et al., 1993). Other types of methods of applying
thin films are also used.

Material and methods

One of the most used methods of applying OS thin
films is thermal vacuum sputtering (Bunshah, 1994;
Baumann et al., 1996; Seshan, 2002; Frey & Khan, 2015;
Aksimentyeva et al., 2018). As already mentioned, the
low sublimation temperature ensures the transition of OS
molecules to the gas phase, transfer to the substrate and
film growth without dissociative-associative processes at
the molecular level. A very important factor in the
thermal sputtering of organic molecular crystals is a high
degree of vacuum (Pankow et al., 1993; Hosokawa et al.,
2008), since foreign atoms, especially residual gases, are
effectively captured by OS molecules and significantly
affect the entire spectrum of their electrophysical, optical,
photoelectric and other properties. In addition, during
thermal sputtering of OS, minimum sublimation rates

should be set in order to avoid the transfer of high-
molecular fractions to the gas phase and the formation of
non-homogeneous areas on the condensation surface.

Substrate temperature is a determining factor for the
crystal structure of OS during thermal sputtering (Seshan,
2002; Frey & Khan, 2015; Aksimentyeva et al., 2018). As
a rule, thin OS films are characterized by polymorphism
with a large number of crystalline phases, starting from a
quasi-amorphous structure at room temperature of the
substrate, and ending with oriented polycrystalline
modifications at Ts = 350...500 K. For example, for PbPc
films, it is known that at At 75<310 K, films of quasi-
amorphous modification are obtained, and at 75>430 K,
films of the most stable triclinic modification are obtained
(Pankow et al., 1993). There are no unambiguous data on
the conditions for obtaining PbPc films of monoclinic
modification by thermal spraying in a vacuum, and we
assume that they can be obtained at values of 75 =
340..380 K. In our research, thin films of linear
polyacenes and metallophthalocyanines were obtained by
thermal vacuum sputtering in a URM 3.279.047 unit with
an ion-heterogeneous high-vacuum pump at a residual gas
pressure of 3...7-10 Pa from a molybdenum evaporator.
The temperature of the substrates during sputtering was
set from room temperature to 403 K. It was
experimentally confirmed that high-quality OS films
without heterogeneous inclusions, with properties close to
single crystals, are deposited at low sputtering speeds.
Therefore, the sputtering rate of OS was 0.5...1.0 nm-s’.
Control of sputtering speed and film thickness was carried
out using the KST-1 ionization sensor, the work of which
is based on the partial ionization of the material
transferred to the substrate by an electron beam, and the
measurement of the resulting ion current proportional to
the density of the vapor phase, and, accordingly, the speed
of film sputtering. For each substance, the sensor was
calibrated according to the results of thickness
measurements on an interference microscope MII-4.

Optical absorption spectra of polymer films were ob-
tained using a modified two-beam optical spectrometer
Specord M-400 with the following measurement parame-
ters: spectral range: 200...900 nm, slit width: 1 nm, inte-
gration time: 1 s, scan step: 1 nm, recording speed:
10 nm/s. Optical beam of the spectrometer passed directly
through the film and the substrate, was collimated and
perpendicular to the surface of the film. Surface reflection
when measuring spectra optical absorption was not taken
into account because the relative changes. All measure-
ments were performed at temperature 293 + 1 K. The
analysis of the results was performed using a standard
correlation program, in which the relative error in the
entire measurement range did not exceed 1.5 %.

Results and discussions

Neutral excited states in molecular crystals are
associated with the emergence of a set of discrete levels
of small radius excitons of the Frenkel exciton type (Pope
& Swenberg, 1999). In the absence of intermolecular
interaction forces (that is, in the gaseous state or
solutions), the energy spectra of organic molecules are
characterized by a set of bands formed from individual
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atomic levels as a result of intramolecular and thermal
interaction. During the formation of molecular crystals,
the forces of weak intermolecular interaction are imposed
on the energy spectrum of molecules, as a result of which
the energy bands of individual molecules are split into
narrow zones of the order of 0.1...0.3 eV and shift to the
vacuum level towards lower energies. To date, the energy
structure of the neutral states of molecular crystals and
dyes has mainly been studied. In the process of OS light
absorption, photons are converted into Frenkel excitons
and phonons and neutral excited states are formed,
associated with various transitions from filled 7z- and o-
states to higher singlet, ionized, and surface states (Simon
& Andre, 1985). The energy of o-states is usually higher
than 6 eV and they are responsible for absorption in the
far ultraviolet region of the spectrum, and z-states for
absorption in the visible and near infrared and ultraviolet
regions. In the optical spectra of organic molecular
crystals, the spectral properties of individual molecules
and their electronic vibrational structure are preserved. At
the same time, in the absorption spectra of crystals, in
comparison with the spectra of individual molecules,
there is a broadening of the bands and a slight shift of
their maxima towards lower energies. A characteristic
feature of molecular crystals is the Davidian splitting of
spectral bands caused by the geometrically non-equivalent
arrangement of identical molecules in the unit cell. In the
Table 1 presents the positions of the eigenabsorption edge
of thin films deposited by us on some typical OS from a
number of linear polyacenes based on the approximation
of their optical absorption spectra.

Table 1
Position of the intrinsic optical absorption edge in organic
semiconductor thin films

No Organic The wavelength of the intrinsic
s/p semiconductor optical absorption edge, nm
1. Anthracene 412
2. Tetracene 546
3. Tetrachlorotetracene 617
4.  Pentacene 709
5. Tetrathiotetracene 824

It can be seen that with an increase in the number of
benzene rings (from anthracene to pentacene), a shift of
the edge of the own absorption to the long-wavelength
region of the spectrum is observed. This is caused by an
increase in the number of z-electrons in linear acenes,
which are responsible for exciton absorption in the visible
region of the spectrum. A similar effect of a long-
wavelength shift of the eigenabsorption edge, as well as
the appearance of new bands in the absorption spectrum,
is observed for tetracene derivatives — tetrachlorotetracene
and tetrathiotetracene (see Table 1). These effects are due
to the increase in intermolecular interaction forces when
chlorine and sulfur atoms, respectively, are introduced
into the tetracene molecule.

In the Table 2 presents the position of the edge of the
intrinsic absorption of thin films of phthalocyanine
deposited by us and a number of its derivatives based on
the approximation of their optical absorption spectra.

Table 2
Position of the edge of the intrinsic optical absorption in
thin films of phthalocyanines

No Organic The wavelength of the intrinsic
s/p semiconductor optical absorption edge, nm
1. HzPc 412

2. Cu2Pc 546

3. CIAICIPc 617

4. PbPc 709

For phthalocyanines, a long-wavelength shift of the
absorption edge is observed when atoms of heavy
elements, for example, lead, are introduced into the
molecule. This is due to the fact that the heavy lead atom
goes beyond the plane of the molecule, and its interaction
with the z-electron system of the phthalocyanine ring of
the neighboring molecule increases significantly
(Davydenko et al., 2016). When atoms of lighter elements
are introduced into the phthalocyanine molecule, their
planarity is not disturbed, and the long-wavelength shift
of the edge is much smaller (see Table 2).

In thin OS films, by varying the technological
conditions of production, it is possible to change their
crystalline and, therefore, their energy structure. This is
confirmed by the optical absorption spectra of pentacene
thin films obtained at different substrate temperatures in
comparison with the absorption spectrum of a single
crystal. In the long-wavelength region of the optical
absorption spectra of an oriented crystalline film and a
single crystal, a- and b-components of the David splitting
of the 1st singlet transition are observed. In the quasi-
amorphous film, instead of the Davidian doublet, a more
intense b-component of the Ist transition is observed,
which indicates the absence of Davidian splitting and is
related to the chaotic arrangement of molecules (Corpinot
& Bucar, 2019).

Already one of the first studies of the optical
absorption spectra of phthalocyanine films obtained by
vacuum sputtering showed their strong dependence on the
crystal structure, which was determined by the
temperature of the substrate during vacuum sputtering.
Most often, such a dependence is observed in the area of
the lowest energy, so-called Q-transitions. The absorption
caused by these transitions is mainly in the spectral region
1.5..2.5 eV and consists of two intense broad and
partially overlapping bands or bands (1.6...1.8 eV), which
are denoted by Ox, Qy, and are associated with electronic
transitions of Frenkel excitons, and with at least two
weaker bands associated with intramolecular vibrations in
the region of 2.0...2.5 eV. Common to most
phthalocyanines is that the intensity of the Qx band
(1.7...1.8 eV) in a-form films is greater than the intensity
of the Oy band (1.6...1.7 eV), and in b-form films — on
the contrary, which can be used to identify their crystal
structure.

This dependence is characteristic of phthalocyanine
films with the most symmetrical molecules, a typical
representative of which is CuPc. With decreasing
symmetry of Pc molecules, that is, with increasing ionic
radius and atomic mass of their central atom, this
dependence becomes more complicated. This is due to the
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contribution of transitions caused by states (excitons) with
charge transfer, which are not present in Pc molecules, as
well as the interaction of nearby molecules of the crystal
lattice. The intensity of such transitions in CuPc is low
and they appear as an inflection on the long-wavelength
side of the Oy band, and their existence can be proven by
absorption data.

The intensity of the z-bands, which indicate
absorption in the visible and near-ultraviolet and infrared
regions, increases, and the energy of the maximum
decreases in the range of CuPc, H,Pc, GaCIPc, VOPc,
PbPc. As a result, the intensity of the z-bands in PbPc
crystals of triclinic modification is greater than the
intensity of the (O-bands, and their maximum is at 1.35
eV, which affects the dependence of the absorption band
parameters on the Ts values. In PbPc films, the Ox- and
Qy-bands strongly overlap, and only the electronic QOx-
band with a maximum at 1.8 eV and a z-band with a
maximum at 1.4 eV are clearly visible. With increasing
Ts, i.e., when transitioning from a monoclinic to a triclinic
modification, the intensity of the Ox-bands decreases, and
the Qy-band increases. The maximum intensity of the Qy-
bands, and therefore the content of crystals of the triclinic
modification, is observed at values of Ts = 460...480 K.

To confirm such data, the reflection spectra of PbPc
films obtained at 75 = 300 and 480 K, as well as the
corresponding single crystals of triclinic modification in
unpolarized light, were investigated. Measurements
showed that the reflection spectra of single crystals and
films at 75 = 480 K are very close to each other and differ
significantly from the reflection spectra of films at Ts =
300 K. Note that the optical density Dk of the films at iv
=2.0£0.02 eV is the same (does not depend on the crystal
structure of the films with an accuracy of up to 5 %, that
is, twice the accuracy of measuring the thickness of thin
PbPc films, equal to approximately 10 nm). Since there is
a possible scatter of experimental data (weak dependence
of film thickness on Ts values), to prove the presence of
an isosbestic point at Av = 2.0 eV, we measured the
absorption spectra of films obtained simultaneously at Ts
= 300 K before and after one-hour annealing at different
temperatures from the range of 380—500 K. The spread of
Dk values before annealing was 1 %, and after annealing
—3 %. This made it possible to use the Dk value to control
the thickness of the films after sputtering, and the ratio of
the optical densities in the area of the Oy-band maximum
and the Dk values to qualitatively control the content of
triclinic crystallites in the films. The relevant comparisons
showed that the ratio (Dr — Dg)/2Dk in the first
approximation is proportional to the content of triclinic
modification in PbPc films. To qualitatively control the
content of this modification, you can also use the ratio of
Dyg values to the optical density D in the absorption
maximum of the obviously monoclinic modification at iv
= 1.8 eV. The possibility of estimating the content of
monoclinic modification from the absorption spectra of
PbPc films remains debatable, since the absorption and
reflection spectra of crystals of monoclinic modification
were not measured due to their small size, and a peak at
Ts = 400£10 K observed on the dependence of Dr/Dx on
Ts, which only allows us to predict at these Ts values, the
maximum content of monoclinic modification.

Similar regularities were observed by us for other
metallophthalocyanines, while the position of the
isosbestic point depends slightly on the nature of the
central atom. Polyacene films also have spectral regions
in which the optical absorption coefficient does not
depend on the crystalline structure of the films. For
example, in Pn films, when Ts values increase from 100 to
400 K, a smooth transition from a quasi-amorphous to an
oriented polycrystalline film is observed, which is
accompanied by a significant decrease in the absorption
coefficient in the region of the h-component of the David
doublet with a maximum at Av = 1.87 eV, and in the
region of the electron-vibrational transition Av = 2.0-2.25
eV, it practically does not change.

Conclusions

In this article, it is experimentally confirmed that the
planar structure of atoms of molecular crystals, in
particular, linear acenes, and therefore the number of 7-
electrons responsible for exciton absorption in the visible
region of the spectrum determines the position of the edge
of their own optical absorption. It was also confirmed that
the long-wavelength shift of the optical absorption edge
of thin films of phthalocyanines is observed when atoms
of heavy elements, for example, lead, are introduced into
the molecule. When atoms of lighter elements are
introduced into the phthalocyanine molecule, their
planarity is not disturbed, and the long-wavelength shift
of the edge is much smaller. An explanation of such
changes is presented based on the interaction of foreign
atoms with the z-electron system of phthalocyanine rings
of neighboring molecules.

The significant influence of the technological
parameters of production, in particular the temperature of
the substrate during thermal sputtering, on the crystal
structure and optical properties of thin films of linear
polyacenes and metallophthalocyanines has been
demonstrated and substantiated. The possibility of
controlling and presetting the necessary properties of thin-
film condensates of molecular crystals is shown.

Prospects for further research. In further research, the
optimization of methods for obtaining thin films of
multicomponent organic semiconductors should be
continued in order to improve their properties. For this,
new designs of devices for the synthesis of thin films
should be developed and technological regulations for
their production should be improved.
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use strains of bifidobacteria adapted to milk, to provide the necessary composition of the nutrient medium
and growth stimulants for their development, and also to cultivate them together with lactic acid bacteria
with high p-galactosidase activity, due to which their own [-galactoside increases. bifidobacteria.
Fermented dairy products are the main suppliers of probiotic microorganisms that contribute to the
maintenance and restoration of the human microbial ecology. Probiotic cultures that provide a beneficial
effect on the consumer's body and normalize the composition and functions of the microflora of the
gastrointestinal tract include such types of lacto- and bifidobacteria as Lactobacillus acidophilus,
Lactobacillus casei, Bifidobacterium spp. (B. adolescentis, B. animalis ssp. lactis, B. bifidum, B. longum, B.
breve). It should be noted that for the majority of microorganisms that are representatives of the normal
human intestinal microflora, milk is an unfavorable environment for their development. This is due to the
fact that in milk there are practically no low-molecular compounds necessary for the development of
microorganisms, such as free amino acids, monosaccharides, etc., and also because most bacteria of the
genus Lactobacillus, Lactococcus and Bifidobacterium belong to obligate anaerobes, which negatively act.
oxygen dissolved in milk. Therefore, bifidobacteria, related to anaerobes, develop very slowly in milk.

Key words: pro- and prebiotics, symbiotics, bifidobacterium, lactobacillus, biological value, fermented
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Cmpykmypa xapuyeanns HaceneHHs YKpainu Huui He 8I0N08IOAE CYHACHUM NPUHYUNAM PAYIOHATLHO2O XAPYYSAHHS | NPAKMUYHOI Oie-
monoeii. Ilpobrema opeanizayii ma 3a6e3neyents NPASUILHO20 XAPYY8AHHS NH00elU, 1020 A0eK8AMHOCMI | 30a1aHCO8AHOCI € OOHUM 3
HAUBANCIUBIUUX 3A60AHb CYMICHOI disiibHoCcmi cbo200enHs. bighioobakmepii — 00Ha 3 HAUOINbWL BANCIUBUX SPYN MIKPOOP2AHIZMIE KULLEYHU-
Ky, SKI OOMIHYIOMb Y anaepoOHiu ¢hnopi moscmoi kuwku. bighioobakmepii bepymv axmueny yuacms y NOHOGNEHHI HOPMAIbHOT MIKpOgiopu
KUWEYHUKY NPU KUWKOBO-ULTYHKOBUX 3AXGOPIOGAHHAX MaA NICHA MKY8anHs awmubiomuxamu. s cmumynosants ix po3eumky HeoOXioHo
BUKOPUCIOBY8AMU AOANMOBAHI 00 MOIOKA wmamu bighioobaxmepiti, 3a6e3neuumu HeoOXIOHUL CKIAO NONCUBHO20 CEPeosUa I CIUMYJIIMOpIE
pocmy 0nst iXHbO2O PO3GUMKY, A MAKOIC KYIbIMUBYBAMU X PA30M 3 MOIOYHOKUCIUMY Dakmepisamu, SKi 60100i0Mb GUCOKOIO B-2anakmo3udasHow
AKMUBHICMIO, 34 PAXYHOK AKOI NIOBUWYEMbCA 81ACHA [-2aNaKmMo3UuoasHa akmusHicms Oigioobaxmepitl. DepmeHmosani MONIOUHI NPOOYKMU €
OCHOBHUMU NOCMAYATILHUKAMU NPOOIOMUYHUX MIKDOOPLAHIZMIG, K CRPUSIOMb NIOMpUMYi ma 8iOH061eHHIO MIKpOOHOI exonozii nioounu. o
NPOOIOMULHUX KVIbMYP, 5IKI 3a6e3neuyioms KOPUCHY Oil0 HA OP2AHI3M CROMCUSAYA | HOPMAIZYIOMb CKIA0 ma (YHKYIL MIKpOQIOpU WIYHKOBO-
KUWIKOBO20 MPAKMY, HALelcams maki euou aaxmo- ma 6ighioobaxmepii, six Lactobacillus acidophilus, Lactobacillus casei, Bifidobacterium
spp. (B. adolescentis, B. animalis ssp. lactis, B. bifidum, B. longum, B. breve). Bapmo 3aznauumu, wo 015 0itbuocmi MiKpoopeanizmia, sKi ¢
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npeocmasHuKamy HOpMAIbHOI MIKpOPIOPU KUUKOBO20 MPAKMY TIOOUHU, MOJOKO € HECHPUAMIUGUM Cepedosuujem Osl iXHbO2O PO3BUMIKY.
Lle nog’si3ano 3 mum, wo 6 MoNOYi NPAKMUYHO GIOCYMHI HEOOXIOHI Ol PO3GUMKY MIKPOOP2AHIZMIE HU3LKOMONEKVIAPHI CROLYKU, MAKI K
GIIbHI AMIHOKUCTIOMU, MOHOYYKPU MOWO0, d MAKO}C 3 MuM, wo Oitbuicms 6axmepii pody Lactobacillus, Lactococcus i Bifidobacterium
Hanesxcams 00 001i2amMHUX aHaAepodis, Ha SIKI He2AMUBHO Oi€ PO3YUHEeHULl 6 MONIOYI KuceHb nogimps. Tomy 6igioobaxmepii, siki Hanedcams

00 anaepobis, 68 MOIOYI PO36UBAIOMBCS OYHCe NOBIILHO.

Knrwowuosi cnosa: npebiomuku, npobiomuxu, cumbiomuru, bighioobaxkmepii, rakmobakmepii, 6io102i4Ha YIHHICMb, KUCTOMOIOYHI NPOOY-

Kmu.
Beryn

YV XXI cTomiTTi B KOHIENIi “370pOBOT0” XapuayBaHHS
0co0JIMBa POJIb BiJBOJAMTHCS MPOAYKTaM (YHKIIIOHATBHO-
ro NPU3HAYEHHS SK CTPATETiYHOMY HAIpsAMY PO3BHTKY
XapuoBol MPOMHCIOBOCTI. DYHKIIOHANBHI MPOAYKTH
OJICPXKYIOTh 33 IHHOBAILlIWHMMH TEXHOJOTISIMH 1 PO3TJIsi-
JIal0Th HE TUIBKU SIK JpKepelia IUIaCTUYHHMX PEYOBUH Ta
eHeprii, a ¥ sK CKJIAIHUH HEMEIUKAMCHTO3HHUA KOM-
IUIEKC, KOTPUH BiAmoBigae ¢i3iojoriyHUM morpedam
OpraHi3My JIFOJMHH Ta Ma€ SICKpaBO BHPaXKeHI JIIKyBaJIbHI,
npodizakTryHi abo o37g0poBui BiactuBocTi (Gachak et
al., 2017; 2019; Hachak et al., 2022).

BaxxmBoro ck1aoBOIO pUHKY HPOIYKTIB (DyHKITIOHA-
JHHOTO TPU3HAYEHHS € MOJOYHI MPOIYKTH, 5IKi B YKpaiHi
Ta KpaiHax €BpoOIU CKIanalTh OJuU3bK0 65 % Bim Horo
3aranbHOi emkocti. [Tonan 80 % pUHKY MOJIOYHHUX ITIPO-
OyKTiB (YHKLIOHAJIEHOTO IPH3HAYECHHS IIPEICTaBIEHO
NPOJIYKTaMH 3 IIPOo- Ta npedioTukamu, 8 % — NpoayKTamMu
3 BAP, 01m3bko 12 % ckiafaroTh iHII TPOAYKTH. AHATI3
IUX MPOJYKTIB CBIAYUTH MPO Te, IO Yy OUIBIIOCTI BUIAA-
KiB iX NpOOIOTHYHMIT BIUIMB OOYMOBIICHHI periiaMeHTO-
BaHOIO KUIBKICTIO JIAKTOOAKTEPiil, THMYacOM SIK KUJIbKICTh
KUTTE3NATHUX KITHH 0idimobakTepill y MpoayKTax dac-
TO HE BINOBiZa€ BHMOTaM HOPMATHBHHX JOKYMEHTIB,
0 3HIKYE iX (YHKIIOHATHHUN BIUIMB Ha OpPTaHi3M IIIO-
muan (Gerasimenko et al., 2016; Dalievska & Pokotylo,
2021).

Inmn xareropii (GyHKIIOHaJbHUX IMPOAYKTIB Xapuy-
BaHHsS Ha MOJIOYHIH OCHOBI (repojieThuHi, HiabeTHyHi
0e3 J10/1aBaHHs 3aMIHHHKIB IyKpPY, POAYKTH 3 MiJBHIIC-
HUMH IMYHOMOJYJIIOIOYMMH, aHTHOKCHJAHTHUMH, COpO-
LIfHUMH BIIACTHBOCTSIMH) HA CIIO)KUBYOMY PUHKY KpaiHu
HE IpeJCTaBlIeH], 1110 00YMOBJIEHO BiICYTHICTIO HayKOBO
OOIPYHTOBaHMX Ta KJIIHIYHO MiATBEPPKEHUX TEXHOJIOTiH
ix BupoOHUNTBA. HeoOXiMHICTE PO3IIUPEHHST aCOPTUMEH-
THOTO DSy IUKTYETHCS CHOTOIHI AeMOTpadidyHOI0 CUTY-
amiero B Ykpaini. Tomy po3poOka HOBOTO acOPTUMEHTY
HAYKOBO OOIPYHTOBaHHMX TEXHOJIOTIH, 30aradeHux KOM-
IUIEKCAaMU TPOOIOTHYHUX KYJBTYp JIAKTO - Ta Oidimodax-
TEepii, O10JIOTTYHO aKTHBHMMHK PEYOBHHAMH, MPEOIOTHKA-
MH € aKTyaJIbHUM ]I YKpaiHd Ha Cy4acHOMY eTalli 3a-
BAaHHsIM 1 notpeOye Bupimenns (Hachak et al., 2018;
2021).

Meta gocaixKeHHs

Metoro nmaHOi poOOTH € HaykoBe OOIPYHTYBaHHS Ta
CTBOPCHHSI CHHOIOTHYHHUX (PYHKI[IOHANEHUX MPOIYKTIB 3
BHKOPHCTaHHSAM MPEOIOTHKIB — IHIPEAIE€HTIB PHUPOIHOTO
MIOXODKEHHSI, SIKi 3aTHI CTHMYNIOBaTH PO3BUTOK KyJIb-
Typ TpOOiOTHKIB.

Martepian i MeToaAN J0CTITAKEHD

OOTpyHTYBaHHS CKJIaIy MpO- Ta MPeOiOTHKIB HA TTOKa-
3HUKH SKOCTI (DEPMEHTOBAaHMX MPOJYKTIB, 3 BUKOPUCTAH-
HSIM CTUMYJISITOPIB pocTy Oidinobakrepii, mo GopMyroTh
1XHi OpraHOJICIITHYHI BIIACTHBOCTI.

Pe3ysabTaTH Ta iX 00roBOpeHHs

[Ipotsirom ocTaHHIX POKIB CIOCTEPIraeThCs MOCTiiHE
3pOCTaHHsI CIIOXXMBAHHS PI3HUX BHIIB MOJIOYHUX ITPOIYK-
TiB. [lomynspHicTe X 0OyMOBIIEHa pI3HOMAHITHICTIO
CMaKy, CKJIaly, KOHCHCTEHLIT, 1[0 JO3BOJISE 3aJ0BOJIBHH-
TH BUMoOrH koja croxuBadiB (Krjuchkova et al., 2010;
Tutel'jan & Smirnova, 2014). Mikpodmopa TpamummifHux
MOJIOYHUX MPOJYKTIB CYTTEBO BiJPI3HSETHCS BiI MPUPO-
JTHOTO MiKp0oOiajabHOTO (pOHY KUIIKIBHUKA JIFOJAUHH, TOMY
oco0nyBa yBara IMpUAUIAETHCS KUCIOMOJIOYHUM IIPOLYK-
TaMm, y CKJIajl SKMX NpUCyTHI Oidimobakrepii, mo nomi-
HYIOTh Y HOPMaJIbHIl MiKpO(IIOpi KHIIKIBHUKA 3/10pPOBO-
ro opranizmy (Kochetkova, 2013).

Bidinobakrepii perynoloTh SKICHUI Ta KUIBKICHHUH
CKJIaJi HOPMAJIbHOI KHIIKOBOI MiKpo(opu, CTpUMYIOTH
picT Ta MEepemIKO/KATh PO3SMHOXKEHHIO MAaTOreHHOT,
THUJIBHOI Ta Ta30yTBOPIOIOYOI MIKPOQIIOpH, BiIXHOBIIO-
I0Th MOIIKO/PKEHY CTPYKTYPY CIHM30BOI OOOJOHKM KHIIKi-
BHUKA. [lopsia 3 IHIIMMH MPEICTABHMKAMU HOPMAIbHOT
KHUIIKOBOI Mikpoduiopu OidinodakTepii 6epyTh y4acTs y
TpaBJIeHHI Ta BCMOKTYBaHHI, CHHTE31 BiTaMiHIB rpynu B,
Bitaminy K, ¢osieBoi Ta HIKOTHHOBOI KHCIIOT, CIPUSIOTH
CHUHTE3y HE3aMiHHUX aMIHOKHCIIOT, KPAIOMy 3aCBOEHHIO
BitamiHy D Ta cosieil KanpLilo, CTUMYJIIOIOTh aKTHBHICTh
nizomuMuoi  ¢yHkuii  opranismy  (Kapreliants &
Iorhachova, 2003; Spirichev et al., 2005).

EdexruBHuM nusixom HopMmattizauii aucOanaHcy Ku-
IIIKOBO1 MIKpPOQIIOpH € CTBOPEHHS CHHOIOTHKIB, KOMITJICK-
Cy IIpo- Ta MPeOiOTHKIB Ta BUTOTOBJICHHS MPOIYKTIB Ha X
OCHOBIi, IIIO JaCTh MOXIIUBICTh CTHMYIOBATH PO3BUTOK
BJIACHOT MIKPO(IOpH KHIIKIBHUKA Ta ITiABHUIUTHA 3aXHCHI
¢dyukuii opranizmy (Kapreliants et al., 2005; Tuhelian &
Pozniakovskyi, 2006).

PoGoty 3 Bu3HaueHHs cTUMyIO040i nii Oidinodak-
TOpIB Ha TMpoIec 30pOHKYBaHHS MOJIOKA MPOBOIHUIIH,
BUKOPHCTOBYIOUHM CTEpHIII30BaHE 3HEKHPEHE MOJIOKO, B
sIKe BHOCWJIM 3aKBacKy y KibkocTi 5,0 % y BHUIIIsII KOH-
copuiymy Gidinobakrepiii i3 konuenrpamiero 1-10°
KYO/cm® (Kapreliants, 2004; Solomon & Polevoda,
2019).

B xoxi po6oTH BHKOPHCTOBYBaJ M KOMILUIEKC 3araib-
HONPHHHATHX TPAOUIIHHUX 1 CHCIIaIbHUX XIMIYHHX,
hisnuHux, Pi3MKO-XIMIYHHX, OI0XIMIYHKX, MIKpOOIOJIOTi-
YHUX METOJIB aHaii3zy. Ha mepiiomy erami po6oTH mpo-
BEJICHO MOCII/DKCHHSI BIUIMBY (DPYKTO3H, JIAKTYJIO3U Ta
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iHyniHy siK OidinoreHHUX (akTopiB Ha PO3BUTOK Oidino-
OakTepiii.

VY crepuiizoBaHe 3HEXHMPEHE MOJOKO JIOJaBajH Bil
0,1 mo 0,5 % ¢pyxro3u. OTpumaHy CyMill HarpiBajau J0
temnepatypu 40 °C, ounIyBany, HarpiBaIx 10 TeMIepa-
Typu 65 °C, romoreHizyBamu mpu THCKy 15 + 2 MIla i
IUIsl BUKJIIOYCHHS BIUIMBY CTOPOHHBOI MIKpOQIIOpU cTe-
puiisyBanu npu Temneparypi 121 £ 2 °C 3 BUTpUMKOIO
(15 £ 5) xB, OXONOMKYBaJIK OO TEMIIEPATypH 3aKBaIly-
BarHsa 37 = 1 °C (Krjuchkova, 2009; Solomon & Bondar,
2018). B 0x0o0/pkeHy CyMilll BHOCHIIM CTapTOBY KYJIBTY-
py 1 mpoBoaunu ¢epmenrartito 10 pH 4,6-4,7, To6T0 10
YTBOPEHHS 3TYCTKY. AJanTamnito BUOpaHux KyJisTyp Oidi-
J00aKTepiil 10 MOJIOKA 31HCHIOBAIM IIISIXOM KYJIBTHBY-
BaHHS YMCTUX KyJIbTYp OidimoOGakTepiil Ha ceperoBHI Y
cTepmitizoBaHiit pu temmnepatypi 119-121 °C npotsrom
19-21 xB MONOYHIH cyMimi, sKa MICTHIa 3HEKHPCHE
MOJIOKO, (PYKTO3Y Ta CyXy MiJCHPHY CHPOBATKY Yy KiJb-
kocti 97,5, 0,5 ta 2,0 % BiANOBIAHO MpH TeMIepaTypi
37 °C mpotsirom 11-13 Trom m0 MOCATHEHHS AKTUBHOI
kuciaotHoCcTi pH 4,6-4,7 3 momaabIiuM MIBHIKAM OXO0JI0-

(Solomon et al., 2019) ¢hepmeHTOBaHUX 3ryCTKIB MpH LK
TemIiepaTypi He OurbIe Hix 24 roa. 3aneXHICTh KiJTbKOC-
Ti JKUTTE3NATHUX KIITHH OidinoOaxrepii B OTpUMaHHX
3TyCTKax BiJ MacoBoi yacTku (hpykTosu sik OiibocTrmy-
JOI0Y0T0 (pakTopa HaBeneHi Ha puc. 1.

3HayHe 3pOCTaHHS KITBKOCTI JKUTTE3NATHUX KIITHH
OidimobakTepiif, Ha TyMKYy (axiBIiB, MOKHA MOSCHUTH
THUM, LI0 B MPOLECI MOJIOYHOKHKCIIOro OpoaiHHs GppykTo3a
€ TIepBUHHOIO JIaHKOIO y Merabomizmi 6idinoduopu. Y
BUIIBLII PpyKTO30-6-hochary Gpykro3a BKIHOYAETHCS Y
npouec OpOJiHHS, IO CHPUSE MBUANIOMY HAKOIMUYEHHIO
6iomacu GidinobdakTepii.

JlakTyno3a € HAHOLIBII TOCTIIHKCHUM TPEOIOTHKOM Y
CBiTi. BiIMiHHICTP JIAaKTYJIO3H BiJ] IHIIUX ITyKPiB TOJSTae
B TOMY, II0 BOHA HE IIEPETPABIIIOETHECS Y BEPXHHOMY
BIJJIJIKY [OUTYHKOBO-KHIIKOBOI'O TPaKTy, a HaJXOAWTHh B
TOBCTY KHUIIKY y HE3MIHHOMY BUIJIAMI, e CIYTYE CTUMY-
JSATOPOM POCTY 1 PO3BHUTKY BiacHOi 6idimo-dmopu “roc-
nmonaps”’. BomHowac nakTyno3a He CIyrye cCyOCTpaToMm
JUlsl TIATOreHHOT MIKpPO(IJIOpH, B TOMY YHMCII KHIIKOBOI
nannuku 1 canmbMoHenu (Didukh, 2005; Solomon et al.,

JUKEHHsIM 710 Temneparypu 2-6 °C 1 30epiranasm  2019).
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Puc. 1. 3anexHicTh KUTBKOCTI XKHUTTE3AATHUX KIITHH OidhinoOaKkTepiil y KHCIOMOJIOYHHX 3TyCTKax 3aJIeXHO BiJ Ma-
coBoi wactku gpykrosu: 1 — 0,1 %; 2 —0,2 %; 3 -0,3 %;4—-0,4 %; 5-0,5%

KuinivHUME JOCTIKEHHAMEI JOBEACHO, IO JIAKTYIIO-
3a MO)ke OyTH peKOMEHIIOBaHa sIK MpebioTHYHA N0OaBKa
[PY BUTOTOBJICHI (DEPMEHTOBAHUX KHCIOMOJIOYHHX IIPO-
JOYKTiB (YHKIIOHAJIBHOT CIPSIMOBAHOCTI TIPH 3aXBOPIO-
BaHHSX IIJTYHKOBO-KHIIIKOBOTO TPAKTY.

Onuparvuch Ha BiIOMOCTI 3 BUKOPHCTaHHS JIAKTYJIO-
3W MpPH BUPOOHHUITBI MOJIOYHUX MPOAYKTIB, JAKTYIO3Y
BHOCHJIM Y CTEPHIII30BaHE 3HEKHPEHE MOJOKO Y KUIBKOC-
Ti, sIKa BiIIMOBiaJIa 301IBIICHHIO KOHIIEHTPAIIi{ JTaKTyIO-
3u y moroni Bix 0,1 mo 0,6 % (Buharin et al., 2018;
Solomon et al., 2019). B miarotoBieHy CyMill BHOCHIA

5,0 % 3akBacku y BUTILIII KOHcopLiyMy Oidimodakrepiit
i3 konmenTpamicro 1-10° KYO/cm®. Kontponem ciyrysano
CTEpWIIi30BaHE 3HE)KUPEHE MOJIOKO, 3aKBAaILlEHE KOHCOP-
uiymoM Oi¢inobakTepii 6e3 J01aBaHHS JAKTYJI03H.

TexHoNOrUHY MiArOTOBKY OTpUMaHOoi cymimi 7o 3a-
KBalllyBaHHS 1 TIPOLEC 3aKBalllyBaHHS MPOBOJIWIM TaK
camo, SIK 1 3 BUKOpUCTaHHAM OidimocTumyisitopa Gpyk-
to3u (Solomon et al., 2019).

3aneKHICTh KUTBKOCTI JKATTE3NATHUX KINTHH 0idimo-
OaxTepiil Bi MAaCOBOI YaCTKU JIAKTYJIO3H Y 3HEKUPEHOMY
MOJIOIIi HaBeJICHO Ha pucC. 2.

Scientific Messenger LNUVMB. Series: Food Technologies, 2023, vol. 25, no 99

22



Hayxosuii Bicauk JIHYBMB imeni C.3. Ikunpkoro. Cepist: Xapuosi Texnonorii, 2023, T 25, Ne 99

V)]
[

IN
[l

KiNnbKicTe MUTTE3AATHUX KATUH
GidbigobakTepii, Lg KYO/cm?3

[58)
[

8
7
6
2'] T T T T T T
1 2 3 4 5 6 7

Macosa gyacTka JJaKTy 1034, %

Puc. 2. 3anexHicTh KUTBKOCTI XKHUTTE3NATHUX KIITHH 01(himoOakTepiil y 3rycTKax BiJ MaCOBOI YAaCTKH JIAKTYJIO3H: | —
koHTpoib; 2-0,1 %; 3-0,2 %; 4— 0,3 %; 5 - 0,4 %; 6 — 0,5 %; 7—-0,6 %

Hageneni naHi cBiguaTh, Mo A7 JOCSTHEHHS Ipodio-
TH4HOTO eexTy noctatHpo BHectu 0,1 % maktynosw, i
KUTBKICTh JKUTTE3MATHUX KIITHH OidimoOakrepiil B mpo-
1eci pepMeHTaLil IpOTAroM 6 roJMH MOPIBHIHO 3 BUXI[-
HOW KinbkicTio 1:10° KYVO/cm® 36inpmyerses mo 6°10°
KYO/em?®. e cBimuuth, mo KinbkicTs Gidigobakrepiii,
sika YTBOpPIo€eThesi B ipucyTHocTi 0,1 % nakrynos3u, 3aat-
Ha 3a0e3ne4yuTH MpoOioTHUHUK eeKT BIUIMBY Ha opra-
HI3M JIFOJTUHH.

Bimomo, mo mopsa 3 npeOiOTHYHUM SPEKTOM, SIKHMA
3a0e3neuye JTiKyBaJIbHO-ITPO(IIAKTHYHUHA BIUIMB Ha CTaH
mpoOioTHUHOI  MIKpO(IOpH  KHUIIKIBHHKA JIAKTYJIO3a
BIUIMBAE TaKOX Ha (PYHKI[IOHYBaHHS MEYiHKU Ta HEPBOBOT
CHUCTEMH, TOMY BMICT ii y KHCIOMOJOYHHX IPOIYKTaX
MMOBHHEH CKiagatu He Menine Hixx 0,6 % (Buharin et al.,
2018; Solomon et al., 2019).

B po6oTi sk 0ihiqOCTUMYIATOP BUKOPHUCTAHO TaKOX
IHYJIH y BUTJLIAI CYXOTO BOJOPO3YMHHOTO KOHIICHTPATY
ToniHamOypa, 1O BYIJIEBOJHOIO CKIALy SKOTO BXOAUTBH
He MeHue HiX 70 % iHyniHy. HaBakku KOHIEHTpaTy
toninamOypy Big 0,1 mo 0,5 % po3uMHAIM y HEBENUKiH
KIJIBKOCTI CTEPUIII30BAHOTO 3HEKHPEHOTO MOJIOKA, Harpi-
BJIM NPH TOCTIHHOMY IEpeMilllyBaHHI J0 TeMIepaTypu
90 + 2 °C, BUTpUMYBAJIH NPOTIATOM 5 XB, OXOJIOIKYBAIH
no temreparypu 55 £ 2 °C i momaBaiu 0 CTEpHITi30Ba-
HOi MOJIOYHOT OCHOBH. TEeXHOJIOTIUHY IiJrOTOBKY OTpH-
MaHOI CyMiIlli 1O 3aKBallyBaHHS 1 IPOLEC 3aKBAITyBaHHS
MIPOBOJIMIIM TaK CaMo iy TiH jke KUTBKOCTI, SIK i 3 BUKOPH-
cTaHHAM 01imoCcTUMYIATOPIB HPYKTO3M Ta JAKTYIIO3H.

3aneXHICTh KUTBKOCTI JKATTE3NATHUX KINTHH 0idimo-
OakTepii B OTPMMaHUX 3TyCTKax BiJl MacoBOi YacTKU
iHyniHy sk OididocTumysorodoro ¢akropa, HaBeieHI Ha
puc. 3.
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Puc. 3. 3anexHICTh KUIBKOCTI XKUTTE3NATHUX KIITHH 01(hio0aKTepiil y KHCIIOMOJIOYHHUX 3ryCTKaX 3aJIe)KHO Bil MacoBOT
4acTKH iHyJiny: 1 — konrpoins; 2 — 0,1 %; 3 — 0,2 %; 4 —0,3 %; 5-0,4 %; 6 — 0,5 %
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[Tpn BukopucTanHi K OidigocTUMynaTopa iHYJIiHY
BiZIOYBA€ETHCS 3HAYHE 3POCTAHHS KUIBKOCTI KHUTTE3JaTHIX
KIITHH OipimoOakTepii, MO MOXKHA MOSCHUTH XIMIYHUM
CKJIaJIOM KOHIIEHTpATy TOIiHaMOypa, BYIJIEBOIU SIKOTO
MPECTaBICH] iHYTiHOM, (pyKTo30t0 1 11 MOXiTHUMHU.
Kpim TOrO, IO CKJIamy KOHIEHTpary TomiHamOypa BXO-
JITh TIOBHOIIIHHI OLIKH, BiTaMiHU, MiHEpalbHI PEUYOBUHH,
MEKTHHM, SIKi TEX CIPHUIIOTh MOKPAIIEHHIO POCTY i po3-
BUTKY Oidimobakrepiif. TakuM dYHHOM, MpeaCTaBICHI
pe3ynpTaTH 3 JOCHTIHKEHHS Aii oOpanmx Hamu Oidimoc-
TUMYJISITOPIB CBI4aTh, 110 100aBKH (PYKTO3H, JIAKTYJIO-
34 Ta iHYJiHY HaBiTh y kinbkocTi 0,1 % 3matHi 3a0e3rme-
YUTH TPOOIOTHYHMI e(eKT, CTUMYJIIOBATH PICT 1 PO3BU-
TOK Oi(inodakTepiii y 3HEKHPEHOMY CTEPHIII30BAHOMY
MoJIOLi B KiJIBKOCTI 3HauHO BMIii, Hix 1-10° KYO/cMm?
(Didukh, 2005). Ha mymky ¢axiBuiB, JTakTyIr03a i JakTo3a
TiAPOMI3YIOTBECA IO MOHOIYKPIiB, SIKI BHKOHYIOTH POJb
E€HEePreTUYHOTO MaTepiary A PO3BUTKY OidimoOaKTepii.
30po/KeHHsI MOHOLYKpIB  BiOyBaeTbcsi  (PpyKTO30-
IIIIOKO3HUM ILIsixoM. ToMy Hacammepen 30pOmKyeThes
¢bpykTo3a, a TJIIOKO3a 1 TaJaKTO3a i30MEPU3YIOTBHCA Yy
(bpyKTO3Y 1 TaKOXK 30pPOIKYIOTHCS 10 MOJIOYHOT 1 OI[TOBOT
xucnot (Vlasenko et al., 2009; Solomon, 2018).

Jnsi BU3HAYEHHS pPAalliOHATBHUX TEXHOJIOTIYHUX Ma-
pameTpiB mpolecy 30pOIKYBaHHsS MPOBEACHO IOCIi-
JDKEHHS Tporiecy (hepMeHTallii CTepuiTi30BaHOrO 3HEXKH-
pEeHOro MoJIOKa KOHcopuiyMoM Oidinobakrepiii B cymic-
Hill mpuCyTHOCTI BUOpaHUX HaMH Oi(iroCTUMYISATOPIB —
(GpPYyKTO3M, JAKTYJIO3W Ta IHYJTIHY. Y CTEpHIIi30BaHE 3HE-
KHUPEHE MOJIOKO BHOCHJIM IIOTNIEPEHBO ITiJATOTOBIICHI
OidimocTumynsaTopu npu Temnepatypi 55 + 2 °C. Iona-
JBII oTreparii 0OpoOKH OTPUMAaHOI CyMilli TIPOBOIIIH Y
MOCTIIOBHOCTI 1 TEXHOJOTIYHHMX DPEKHMAaxX, HaBEICHUX
panime. B miarotoneny cymin BHOCHIH 5,0 % 3aKBacKH
y BHIIISII KOHCOpLiyMy 0iinobakrepiit i3 KOHIEHTpAILli-

10

(Vo]

KinbKicTb XUTTE3AATHIX KNITUH
bidigobakTepii, Lg KYO/cm?3

ero 1-10° KYO/cm?®. KonrtposnieM 6yJi0 3HEKUPEHE CTEPH-
Ji30BaHE MOJIOKO 0€3 CTHMYJISITOPIB POCTY, 3aKBallleHE
KOHcopIiymMoM Oidinobakrepiit y Tiii e Kinbkocrti. [1po-
nec (epMeHTanii NPOBOAWIN 10 YTBOPEHHs 3rycTkiB pH
4,6-4,7. B mpomeci 3akBallyBaHHS BH3HA4Yall 3MIiHY
AKTHBHOI KHCIIOTHOCTI, TATPOBAHOI KUCIOTHOCTI @ TaKOX
B’SI3KICTh OTPUMaHUX 3TyCTKIB.

3a gac ¢epMeHTalii CTEPIITI30BAHOTO 3HEKUPEHOTO
MoOJIOKa KOoHcopIiyMoM OicdinoGaxTepiil, sIKMii 10 yTBO-
PEHHS 3TYCTKIB TpHUBa€ 6 ToJl, aKTUBHA KUCIOTHICTH B
npucyTHocti  OidigocTumynsropa (pykrosum gocsria
piBas pH 4,64, nakrynosu pH 4,6, inyniny pH 4,5, 6e3
oedinocrumymnsaropis — pH 4,7. Hiwx4uy akTHBHY KHCIIOT-
HICTB MOPIBHSHO 3 KOHTPOJIEM 1 3HAYHO BUILY TUTPOBAHY
KHCIJIOTHICTh 3paskiB 3 0i(iZoCTUMYNIATOpaMH MOXKHA
MOSICHUTH TI/IBUIIEHOI0 aKTHBHICTIO Oiimobakrepiii B
MPUCYTHOCTI 0i(hiOCTUMYIISATOPIB, I/ JI€I0 AKUX B MPO-
meci OpOMiHHS TOPST 3 MOJOYHOI KHCIOTOIO YTBOPIO-
€THCS OLTOBA KHCJIOTA, KA € CHWIBHIIINM EJIEKTPOIITOM
MOPIBHSHO 3 MOJIOYHOIO KHCIIOTOIO.

B’s3KicTh 3pa3kiB, oAep)kaHUX 3 BHKOPHCTAHHIM Oi-
(higOCTUMYIIATOPIB, 3aJHMINAETHCS Maibke HE3MIHHOIO
MPOTATOM HEPIINX JBOX T'OAUH IPOLECY 3aKBAIIyBaHHS 1
KUCJIOTHICTh 3pa3KiB Maibke He 3MiHIETbCs. OcoOIMBO
IIBUJKO Bi0OYBAa€ThCS HAPOCTAHHS B’SI3KOCTI HANPHKIHII
NPOLIECY 3aKBalIlyBaHHs. [IpOTATroM IIeCTH TOIUH TPOle-
cy ¢epMmeHTanii ajanTOBaHUMHU KyJbTypaMH CEpeIHE
3HAYEHHS B’SI3KOCTI 3pa3KiB 3 BUKOPHCTaHHSIM (PpyKTO3M
nocsirino 48 ¢, nakryno3u — 46 c, iHyniHy — 52 ¢, TuMUa-
COM SIK B’SI3KiCTh KOHTPOJIEHOTO 3pa3Ka CTAHOBHJIA TLBKU
41c. Bu3HaueHHS KUTBKOCTI XUTTE3AATHUX KITHH Oidi-
nmoOakTepiit micis mecTd TOAWH 30POKYBaHHS B TIPUCY-
THOCTI Oi(iZOCTHIMYIIATOPIB MOKa3aso, MO BCi OTpUMaHi
3TyCTKH MAalOTh BHCOKI TNPOOIOTHYHI BIACTHUBOCTI,
HaBeJIeHO Ha puc. 4.

2

Tpusanictb 36epiraHHa, rog,

3 4 5 6

Puc. 4. 3anexHicTh KITBKOCTI KHUTTE3NATHUX KIITHH 0i(higo0akTepiil y 3HSKUPEHOMY MOJIOL, 3aKBAIlIEHOMY KOHCOP-
uiymom 0OidinobakTepii, Bix TpuBanocti GpepmeHTarii: 1 — KoHTpoub; 2 — PppykTo3a; 3 — nakrynosa; 4 — iHyJiH

TakuM YMHOM, MOYKHA 3a3HAYUTH, IO VIS POCTY i PO-
3BUTKY 0idino0akrepiii HAHOLIBLI COPUSTIMBUAM CEPENO-
BHIIICM € aKTHBHA KUCIIOTHICTH B iHTepBasi pH 6,6-5,5.
Ipomnec ¢epMeHTanii 3HSKUPEHOTO MOJOKA CYIPOBO-
JUKYETBCSL TIOCTYITOBHM 30UTBIIICHHSM THTPOBAHOI KHCIIO-

THOCTI Ta 3HM)KCHHSIM aKTHBHOI KHCJIOTHOCTI 32 PaxyHOK
HAKOMMUYCHHS MOJIOYHOI 1 OLITOBOI KUCJIOT, IIO IPHU3BO-
JIITh /10 YIIOBUIBHEHHSI HAPOCTAHHS KUIBKOCTI KUTTE3/1a-
THHUX KJIITHH 0iinobakrepill, SKi NpU JTOCATHEHHI CTaHy
pH 4,6—4,7 norano po3BUBarOTHCA.
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BucHoBku

OTxe, OTpUMaHi HAMHU Pe3yJbTaTH CBiqUaTh, IO TPH
BHUKOpHCTaHHI OiimocTuMynsaTopiB — GpyKTo3H, JaKTy-
JIO3M Ta iHYIIHY HE TUTBKH 301UTBITYEThCS KUTBKICTD KHT-
T€3MAaTHUX KITHH OidimoOakTepiid, a ¥ 3HAYHO 3pocTae
B’SI3KICTh OTPUMAaHUX 3TYCTKIB, IO CIIPHATINBO BIUIUBAE
Ha OpPraHOJIENTHYHI BIACTHBOCTI TOTOBOTO IPOAYKTY.
TakuM 4MHOM, OTPUMAaHy KOMIO3HLI0 0idinodakTepiit 3i
CTUMYJISITOPaMH aKTUBHOCTI IXHBOI'O POCTY 1 PO3BUTKY
MOJKHA BUKOPUCTOBYBATH IJIsi CTBOPCHHS CHHOIOTHKIB:
KOMOIHAIlT PO - Ta NMPeOiOTHKIB, MPU3HAYCHUX JJIs BHU-
TOTOBJICHHS IPOJYKTIB (pyHKIIOHAIBHOI CIIPSIMOBAHOCTI.

Bigomocti npo koH(IIKT iHTepeciB
ABTOp CTBEpIDKYE TPO BIACYTHICTH KOHQIIIKTY iHTeE-
peciB.
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The paper investigates the implementation of the HACCP system (Hazard Analysis and Critical Con-
Odesa National Academy of Food trol Points) in the restaurant business. Restaurant facilities produce not only culinary products, but also a
Technologies, Kanatna Str., 112, variety of bakery, flour confectionery and confectionery products, which leads to an increase in the used
Odessa, 65039, Ukraine. raw materials and, accordingly, an increase in a variety of technological processes for processing these raw
g‘imy ;gngf@o'oz’i Z"foa materials. Restaurant business establishments include restaurants, pastry shops, cafes, bars, snack bars,
o T canteens, buffets, kiosks and other fast food and drink establishments. Until September 20, 2019, all Ukrain-
ian food industry enterprises providing food services, as well as food suppliers and carriers, were required
to implement the HACCP food safety management system. The implementation of the HACCP system in
restaurant business establishments is a difficult process that concerns all services and all personnel, be-
cause it is necessary not only to create an appropriate service, develop documentation and an algorithm for
performing all procedures, review technological processes, equipment, raw material suppliers, but also
train personnel comply with the new operating rules. The paper analyzes the factors of potential pollution:
physical, chemical and biological and their influence on the quality of the final product. Each of these three
factors are monitored at all stages of production, that is, manufacturers comply with fundamentally new
rules in food production. For each stage, its own critical control point is defined and recommended, at
which the products are tested to ensure product quality. The paper presents a list of basic and operational
documentation of the HACCP system, which must be used in restaurants. All enterprises whose activities
are related to food products are trying to implement the HACCP system, not only because it will allow
domestic producers to comply with the requirements of domestic legislation, but also because it will give
consumers confidence that the products they real high qualityand absolutely safe for health.

Key words: standardization, HACCP system, food enterprises, restaurants, bakeries, confectionery
shops, food products, critical control points.

BuxopucTaHHsi BUMOT Cy4aCHOI CTAHAAPTH3ALII HA XaPYOBHMX MIANPHEMCTBAX

A. J1. Canagemnic, C. M. INaBnosceknii™, B. 1O. Toncrux, B. C. Crenanosa

Oodecvruil HayioHanbHUU mexHoao2iuHull ynisepcumem, M. Odeca, Vkpaina

VY pobomi oocniosxcyemocs enposadrcenus cucmemu HACCP (Hazard Analysis and Critical Control Points) y 3akiadax pecmopantozo
6iznecy. B saknadax pecmopanno2o 20cnooapcmed eupooisoms He milbKu KyJIiHapHy npooyKyilo, a i pisHomanimui xai6o0ynouni, bopou-
HSIHI KOHOUMEPCbKi ma KOHOUMePCoKi upobu, uwjo éede 00 30LIbUEeHHs CUPOGUHU, KA SUKOPUCMOBYEMbCSL MA 8iONOBIOHO 00 30LIbUEHHS
PI3HOMAHIMHUX MEXHONO0IYHUX NpoYecia 3 nepepodKu yici cuposunu. [Jo 3aknadie pecmopanno2o Gi3Hecy MOJICHA 3apaxys8amu pecmopai,
KOHOumepcoKi, kage, bapu, 3akycouni, ioanvhi, Oyghemu, Kiocku ma iHwi 3aK1a0u weuoko2o npucomyeants ixci ma nanois. /lo 20 eepecus
2019 poky 6ci yKpaincoKi nionpuemcmea Xapyogoi 2anysi, ki Ha0aioms NOCAYU 3 XAPYY8aHHs, d MAKONC NOCMAYATLHUKY MA NEPesi3HUKU
Xapuogux npoOdyKmie manu enposaoumu cucmemy ynpaeninHs besneunicmio xapuyyeanus HACCP. Bnposaodocenns cucmemu HACCP y
3aK1A0AX pecmopaHHo20 OI3HeCy — BAXCKULL NPoyec, SAKULL CIOCYEMbCA 8CIX CYHCO | 8CbO20 NEPCOHALY, MOMY WO HEOOXIOHO He MINbKu
cmeopumu GIONOGIOHY CYIHCOY, po3pOOUMU OOKYMEHMAYilo Ma alcoOpumm GUKOHAHHS GCIX NPOYedyp, NPOBeCmu Nepeisio MexHOIOSIUHUX
npoyecis, ycmamxky8auts, NOCMAYAIbHUKIE CUPOSUHU, ad T HAGUUIMU NEPCOHAN OOMPUMYBAMUCS HOBUX NPAGUT POOOMU. NPOBEOEHO AHANI3
axmopie nomenyiiiHo2o 3a0pyOHenHs. Qi3uyHO20, XIMIUHO20 | OI0NI02IYHO20 MA IXHbO2O GNIUBY HA SIKICMb KIHYe8020 NPOOYKMY XapuyeaH-
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us. Koowcen 3 yux mpvox ¢haxmopie siocmedxcyemucsi Ha 6Cix emanax upoOHUYmMsa, moomo supOOHUKU OOMPUMYIOMbC NPUHYUNOBO HOBUX
npasun y 6UpooHuYmei npooyKmie xapuyeannst. /s KOJICHO20 emany UsHA4eHd ma peKOMeHO0BAHA CE05l KPUMUYHA MOYKA KOHMPONIO, HA
SAKIU NPOOYKYisk NPOX0OUmMs KOHMpOab O/ 3abe3nedeHHs 8i0n06ioHol axocmi npodykyii. B pobomi npedcmagnenutl nepenix 6a3zo6oi ma
onepamueroi dokymenmayii cucmemu HACCP, siky nompibHo sukopucmogysamu y 3akiaax pecmopaHHozo 2ocnooapcemed. Bcei nionpuem-
cmea, OIANbHICMb AKUX NO08 A3aHA 13 NPOOYKMAMU Xapuysanws, Hamazaromocs enposaoumu cucmemy HACCP ne minvku momy, wo ye
003801UMb GIMUUSHAHUM SUPOOHUKAM SUKOHAMU BUMOSU GIMYUIHAHO20 3AKOHOOABCNGA d Ul MOMY, WO Ye 000ACmb 6NeGHEHOCNTE CROJICUBA-
uam, wjo npooyKyis, 5Ky 60HU KYRYIOMb, OIUCHO BUCOKOI iIKocmi | aOCcoIrOmHo 6e3neynHa 0is 300poe si.

Knrouosi cnosa: cmanoapmusayis, cucmema HACCP, xapyosi nionpuemcmea, 3axkiadu pecmopasiozo 20cnodapcmed, nekaphi, KO-

OumepcuKi yexa, xapuosa npoOyKyis, KPUMuUYHi MoyKu KOHMpOIo.
Beryn

3 PO3BUTKOM HAyKOBO-TEXHIYHOI'O TpOrpecy mnpoodJe-
Ma SIKOCTI MPOAYKIIi cTae OiIbII CKJIAJHOI0 Ta OaraTon-
JIAaHOBOIO.

Croromni BCi migmpuemMcTBa Oynb-1KOI raimysi Ta
Oyab-sK01 (hOpMH BIIACHOCTI TPAIIOIOTH 32 CTAHJApTaMH
pi3HOTO piBHS — TaJdy3eBHUM, HAIllOHAJTHHUM, MIKHApPOJ-
HuM (Bomba & Susol, 2020).

[Tpu3HadyeHHsT cTaHIApPTIB Ta OCHOBHI (YHKIII CTaH-
JapTU3aLil IOJIAraloTh Y BIPOBA/UKEHHI Ta BUKOPUCTAHHI
BCTAHOBJICHUX MpPaBWJ, HOPM, IOJIOKEHb 1 BUMOT JUIsl
BUPIIICHHS PEAIbHO ICHYIOYMX, IUIAHOBAHMX 1 MOTEHIIH-
HUX 3aBJaHb [ 3a0e3nedyeHHs Oe3leKd CIOKHBAUiB,
BHUPOOHUKIB 1 JiepkaBu. €Bporieiicbka eKOHOMIUYHa KOMi-
cist OOH, Buninmia Taki HAMPSIMKU CTAaHAAPTU3ALLIT:

- Oe3reka nmpoayKuii, pooiT 1 MOCIYT AJIS KUTTA, 3110-
PpOB’s Ta MaiiHa;

- IOJIINIIECHHS HaBKOJIMIITHBOI'O CEePeIOBHIIA.

B Vxkpaini 3 20 Bepecus 2019 poxy HaOymu YMHHOCTI
HOpMH, TiepeadadeHi 3akoHoM Ykpainu “IIpo BHeCeHHs
3MIiH [0 JAESKHMX 3aKOHOJABYMX AaKTiB IOJ0 Xap4yoBUX
MPOAYKTIB” 1010 0OOB’S3KOBOTO 3aIIPOBAIKEHHS CHCTe-
M HACCP (Hazard Analysis and Critical Control Points)
JUISL MaJIMX MOTY)KHOCTeH — Kareropil MiANpHEMCTB, sIKi
NPaLOTh 3 XapuOBUMH IMPOIYKTAMH, Y CKIali SIKHX €
HerepepoOjeHa CHPOBHHA TBAapHMHHOTO — ITOXOJDPKCHHS
(st Kypsidi, M’SICO TBapWH Ta NITHUI, Mea Tomio) 0e3
TepMiuHOi 00poOKH. J[0 TakuX MiAIPUEMCTB HAJICKATH
3aKJIA PECTOPAHHOTO Oi3HECY — pecTOpaHH, KOHIUTEP-
CBbKi, Kade, Oapu, 3aKycodHi, inaneHi, Oydern, Kiocku Ta
IHIII 3aKJIaId MIBUKOTO MPUTOTYBaHHS 1K1 Ta HATIOTB.

KpiM Toro, B 3akiagax pecTOpaHHOIO I'OCIIOAAPCTBA
BUPOOJISIIOTh HE TUIBKK KyJIHApHY MPOAYKIifo, a i pi3-
HOMaHITHI XJ1i000yJI04YHI, OOpPOUIHSHI KOHAWTEPCHKI Ta
KOHJIUTEPChKI BUPOOH, 10 BeAe /10 301IBIICHHS CUPOBH-
HH, SIKa BUKOPUCTOBYETBCS, Ta BIAIOBIJHO 10 301JIbILIEH-
HS PI3HOM@HITHUX TE€XHOJIOTIYHUX ITPOIECIB 3 MepepoOKn
miei cupouan (Sakhno et al., 2019; Lebedenko et al.,
2021; Fil et al., 2022).

3akIajl pecTOpaHHOro TOCIOAAPCTBA HAJIEKHUTH 10 3a-
KJIQAy Majoi MOTYXHOCTI, SIKIIO BiH TOCTa4da€ XapydoBi
MPOAYKTH KIHIIEBOMY CIIOXKHBady, Ma€ He Ounpmie Hix 10
0ci6 poboYoro mepcoHany Ta 3aiiMae oIy He Olinblie
Hik 400 KB. M.

Bnposamxenns cucremn HACCP y 3akmagax pecro-
paHHOrO Oi3HECY — BaKKWHl IpOIEC, SIKMH CTOCYEThCS
BCIX CIIy’0 1 BCHOTO MEpCOHAy, TOMY 110 HEOOXiJHO HE
TUIBKW CTBOPHUTH BIANOBITHY CIIy:KOy, PO3pOOUTH JIOKY-
MEHTAI}0 Ta aJIrOPUTM BHKOHAHHS BCiX MpoLERyp, Ipo-
BECTH IEPErIIs]] TEXHOJIOT1YHHUX TIPOLECIB, YCTaTKyBaHHS,
MMOCTAYaJbHUKIB CHPOBUHH, ajieé i HABUUTH MEPCOHAT

JIOTPUMYBATUCSI HOBUX IpaBui pobotu. ToOTO moBHHHA
OyTH mepcoHalbHA BiAIIOBIJAIBHICTh HE TUIBKH TOMY IO
HopMma npo BrpoBamxkeHHds HACCP B 3akmagax pecro-
PaHHOTO TOCIOJAapCcTBa CTajda OOOB’SI3KOBOIO, a W TOMY
10 HEBHKOHAHHS BHMOT YMHHOTO 3aKOHO/ABCTBA ILOJO
BrpoBamkeHHs: cuctemd HACCP npusBoauth 0 BeiH-
KHUX MTpadHUX CaHKIIN.

3aranbHi IPUHIMIIA Ta OCHOBHI BUMOTH JI0 OpraHi3a-
IiH, sKi OepyTh y4acTh B JIAHIFO31 CTBOPEHHS Xap4oOBOi
npoxykuii, HaBegeni B ISO 22000:2018 “Food safety
management systems — requirements for any organization
in the food chain”. MiHicTepcTBO arapHoOi HOJNITHKH Ta
IIPOAOBONLCTBA YKpaiHM BumaHuMm y 2013 p. HakazoMm
3anpoBaaiIo 000B’I3KOBICTh BIIPOBAHKEHHS Ta 3aCTOCY-
BaHHS IIOCTIHHO [iIOYMX TpPOLENyp, 3acHOBAaHMX Ha
NPUHLONIAX CHCTEMH YIPABIiHHS OE3MEYHICTIO Xap4OBUX
NPOJYKTIB. Y Haka3si 3a3Ha4€HO, 110 B Pa3i HEBUKOHAHHS
HaBEICHUX BUMOT [isSUTBHICTD HiAMPHEMCTBA 3 BUPOOHUII-
TBa Xap4YOBUX MPOIYKTIiB MOXKe OyTH MPHUIUHEHO, a MiAm-
pueMcTBO — mepenpodinsoBane. /i1 3a0X04eHHS BUPOO-
HHUKIB 1 MpoaaBiiB (MOcTa4aabHUKIB) IPOIOBOIBYOL IIPO-
IOyKuii mepenbayeHo NPHCKOPUTH BIPOBAIKEHHS CHUCTeE-
Mu HACCP abo iHIMX cucTeM TapaHTyBaHHS O€3MEeYHO-
cTi Ta sikocti xapuoBux nponykriB (Nakaz Ministerstva,
2012; Lozova, 2019; Kordzaia, 2020; Bezruchenkov,

2021).
Barato MixHapogHHX oprasizamiid, Taki sk Kowmicis
Komekcy  AmiMeHTapiyc, CXBalWJId  3aCTOCYBaHHS

HACCP sk HaifOutbn eeKTUBHHMH crioci0 3armoOiraHHs
3aXBOPIOBAHHSM, BUKJIMKAHUM HESIKICHUMH Xap4YOBUMHU
MPOyKTaMH.

OCHOBHMMH TpPUYMHAMHU 1HIHJCHTIB, BHUKIMKaHHX
Xero, €:

- ITOTaHa IKiCTb CHPOBHHHU;

- HETPaBWJIbHE [TOBOJKEHHSI 3 CHPOBUHOIO;

- 3MiHH y pelenTypax;

- 3MIHHY B TPOIIECi BUPOOHHIITBA;

- epexpecHe 3a0pyAHeHHS;

- HEBIJTIOBITHE IPUOMPAHHS 1 YNIICHHS;

- HEBITOBITHE 00CITyTOBYBaHHS;

- TOJlaBaHHA HEBIAMOBIIHUX KOMIIOHEHTIB.

TpagumiiiHi METOOM KOHTPOIIO, IO BHUKOPHUCTOBY-
IOTBCSL TIPH BHITYCKY XapdyoBOi MPOMYKINi, HE 3aBKIH
MOXYTh 3a0€3MEeUNTH ONEpaTHBHE pearyBaHHs Ha 3MiHY
SIKOCTI TIPOJYKLIT, 110 BUPOOIISETHCS.

OCHOBHA NPUYUHA [IMPOKOTO TMOIIUPEHHS CHCTEMH
HACCP — MOxJIMBICTh KepyBaHHs O€3IEKOI0 Xap4OBHX
NPOJYKTIB 1 3amo0iraHHs BHUINaAKaM OTPYEHHS iXero.
Ocoo0musictio cuctemu HACCP € Te, 1o 3a ii gomomo-
TOI0 JIETaJbHO BHUBYAETHCS KOXKEH €Tall y BUPOOHMIITBI,
30epiraHHi W JOCTaBIIl 1TXKi, BUSBIAIOTHCS crenu(ivHi
pu3uKHU i HeOe3MeKH, BIPOBaIKYIOThCS e(DEeKTUBHI METO-

Scientific Messenger LNUVMB. Series: Food Technologies, 2023, vol. 25, no 99

28



Hayxosuii Bicnuk JIHYBMB imeni C.3. Ikunpkoro. Cepist: Xapuosi Texnomnorii, 2023, T 25, Ne 99

J1 KOHTpoJIro i MoHiTopunry (International Organization
for Standardization).

[Tix yac kpyraoro croiry B YKpiH(GOpPMI 3aCTyNHHILS
MiHicTpa arpapHoi MOJITHUKH Ta MPOJOBOJIECTBA YKpaiHH
3 MUTaHb €BPONEWCHKOI iHTEerparmii po3moBiNa, moO Ha
20.09.2018 cuctema HACCP moctymoBo, anme BIIpOBa-
JUKYy€TbCS Ha HAIIMX BUPOOHWYMX IMOTYXHOCTAX. Ha
ChOrofHi — 1me 426 MiANPUEMCTB, SIKI BXKE BIPOBAIMIH
cucremy HACCP, me 143 nianpuemcTBa nepedyBaioTh B
nportieci po3poOku abo i1 BpoBapKeHHs, 867 MOTYKHOC-
Teit (00’exTiB) MaroTh BrpoBamutu cucremy HACCP y
2019 porii.

Meta gocaixKeHHs

MerToto poOOTH € TOCIiIKEHHS BUKOPUCTAHHS Cydac-
HUX BUMOT cTaHaaptuzamii y Burisami cucremu HACCP
Ha TIAMPUEMCTBAX XapyOBOI MPOMHUCIIOBOCTI, 2 KOHKpPET-
HO — y 3aKJIalaX pECTOPAHHOTO FOCIIOAAPCTBa.

MarepiaJ i MeToaH 10CTiTKEeHb

MarepiaioM IOCTIIKCHb € CydyacHa HOpMaTHBHA 0a3a
6a30Boi Ta oneparuBHOi nokymeHTauis cuctemu HACCP,
SIKY TIOTPIOHO BUKOPUCTOBYBATHU V 3aKJIaJIaX PECTOPAHHO-
ro TOCIOAApCTBAa. MarepianoM IOCHI/KCHHS € aHali3
(axTOpiB MOTEHUIHHOTO 3a0pyAHEHHS: (Pi3MYHOTrO, XiMi-
YHOTO 1 010JIOTIYHOTO Ta IXHiH BIUIMB HA AKICTH KIHIIEBOTO
MPOYKTY XapuyBaHHSI.

Pe3yabTaTH Ta iX 00roBOpeHH

Jo 20 Bepecust 2019 poky Bci ykpaiHCBKi Cy0’€KTH
rOCIIO/IaPIOBAHHs, SIKi BAKOPUCTOBYIOTH a00 BHUPOOJISIOTH
XapyoBi MMPOIYKTH, MJIH BIPOBAJUTH MPOLEIYPH, 3aCHO-
BaHi Ha npunHiunax HACCP, cyTs sikoi nonsrae y KOHT-
poii BCix craiuiii BUPOOHHMLTBA Xap4dOBOIO IPOAYKTY 3
METOI0 BUSIBJICHHSI HeOe3meuHnX (PakTopiB — KPUTHYHHUX
TOYOK, SIKI MOKYTh BIUIMHYTH Ha Oe3NeKy NMpomyKTy abo
MOTIPIIUTH HOTOo AKicTh. L{e 0coOMMBO BaXKIIMBO Yy cydac-
Hilf )KOPCTKilf KOHKYpEHTHiN 60pOTHOi 3a CIIOKUBaYA.

ChOroiHi came TapaHTOBaHA SKICTh MPOAYKIIIi JJ03BO-
JIsil€ YTPUMATHCS Ha PUHKY, OCOOJIMBO B YMOBax CBITOBOL
KpHU3U Ta 00POTHOM KOXKHOTO IMiJIPHUEMCTBA 32 BH)KUBAH-
Hi. CucremMa KOHTpOIO O€3MleKH Xap4yoBOi HPOIYKIT
JIaBHO Ta YCIIIIHO Tpartoe B kpainax €C.

Brposamxenns cucremu HACCP nouanocs 3 JJupek-
TiBM Pagy €Bponu 10710 Tiri€eHW NPOAYKTIB XapuyBaHHS
Ne 93/43/€C Big 14 uepBHs 1993 sika BuMarana BiJ KOM-
TaHii, 3alHATHX B Xap4oBil MPOMHCIOBOCTI, po3po0IsTH
cucremH, 3acHoBani Ha HACCP, 3 Meroro 3abe3neueHHs
0e3MeKn XapvIoBOi MPOIYKIIil.

Morim, y 2004 poui, 3amicte dupekrtuBu 93/43/€C
Oyna mpuitaara ITocranoBa 852/2004 “TIpo caHitapHO-
ririeHiYHi npaBuWia BUPOOHUIITBA XapUOBHX HPOJIYKTIB”.
VY 2006 poui npwuiiHsuin 3akoH “IIpo ririeHy mpomykTiB
xapuyBaHHa, 10 3akpinuB cucreMmy HACCP sk
000B’sI3KOBY Juisi 3a0e3rneueHHsi Oe3NeKH MpPOIYKTIB.
3rigHO 3 MM 3aKOHOM, OyIb-sKuid mianpuemers y €C,
mo MaB Oe3nocepenHiil CTOCYHOK 1O BHPOOHHWIITBA, Iie-
pepoOKkHM abo TPaHCIOPTYBaHHS IPOIYKTIB XapuyBaHHS,
3000B’s13yBaBCS BUKOHYBAaTH IPaBUJIA, BCTAHOBJICHI CHC-

Temoro. Ile crocyBasmocsi BCIX XapyoBUX MiAIPUEMCTB,
NeKapeHb, KOHIUTEPCHKUX IIEXiB, IiIIPHEMCTB PECTO-
paHHOTrO Oi3HECy, KIOCKiB, MarasuHiB po3apiOHOi i onrTo-
BOI TOpriBii, GipM, IO 3AiHCHIOIOTE 30epiraHHs i TpaHC-
MOPTYBaHHS, a TaKOX BHPOOHUKIB MPOAYKTIB XapIyBaH-
HSl.

B mamiit kpaini Bmepmie 1 cucrema HACCP Oyma
BIpoBapkeHa W ceprudikoBana 1 Bepecus 2009 p. Ha
BCIX €KCHOPTHHUX MOTY)KHOCTSIX 3 BUPOOHHIITBA Ta MOCTA-
YJaHHs pocauHHOI oJ1ii. ChOromHi BoHa 00OB’S3KOBA IS
BCIX Xap4YOBUX ITiJIIPHEMCTB.

VY posnopsipkenni Kabinery MinicTpiB Ykpainu Bif
24 motoro 2016 p. Ne 228-p “IIpo cxBanenHs Bceoxon-
morouoi crparerii immiaemenrauii. I'maBa IV (Caniraphi
Ta ¢iTo caHiTapHi 3axoan), Posmimy IV “Toprisns i nu-
TaHHs, TIOB’S3aHi 3 TOPriBier”’, YToau Mpo acoIlialliio
MiX YKpaiHoto, 3 ogHOTO 00Ky, Ta €Bponeiicbkum Coro-
30M, €BponeiicbkkuM CITiBTOBapHUCTBOM 3 aTOMHOI €Heprii
Ta IXHIMH Jiep)KaBaMU 4IeHaMH — 3 JPYroro, MpuUCyTHil
MEepEeTiK 3aKOHOAABYOTO 0Oa3mcy, 3 SKHM YKpaiHa Mae
rapMOHI3yBaTl XapyoBe 3aKOHOIABCTBO 1 BJIACHE BCI
3MiHH, SIKi B HaC B1I0YBarOTHCS 3apa3 y IIPaBoBOMY II0JIi B
wiif raxysi.

Bin BpoBakeHHsI HOBOT'O XapuoBOr'0 3aKOHO/IaBCTBA
JUI OIEepaToOpiB PUHKY XapyOBUX IIPOXYKTIB, 30KpeMa
HiANIPUEMCTB PECTOPAHHOTO T'OCIIONAPCTBA, 3 OJHOTO
OOKy, 1 U CIIOXKUBAYiB — 3 IHIIOTO, MOXKHA 3ayBaXKUTH
MO3UTHBHI 3MIHH 32 PaxXyHOK BIIPOBAKEHHS ‘‘TIPOCTEXY-
BaHOCTI”, 16 MO’KHA BHSBUTH NPUYHHU HEBIAIOBIAHOCTI
MPOAYKIIii i BUIPAaBUTH CUTYAIlif0 HABITh HA paHHIX CTa-
JUsIX, 1 SIK Pe3yJabTaT — OTPUMaTH Oe3IeyuH] Xap4oBi Mmpo-
JYKTH Ta KyJiHapHi BUpoOu BHCOKOI sikocti. [lo mepesar
HOBOTO 3aKOHOJIaBCTBA JIJIsI KIHI[EBOTO CIIOXKHMBa4ya MOXKHA
3apaxyBaTH:

- Oe3MeYHiCTh MPOAYKIIT HE3AICKHO BiJ| BUIY, CIIOCO-
Oy CITO>KUBaHHS YU BUPOOHHUKA, 3aBISIKU BiIIOBIIAEHIM
BUPOOHMKAM 1 Kpalliif CHCTEMI KOHTPOJIIO OE3Me4HOCT;

- HaJIe)XHE iHPOPMYBaHHS CIOXHMBaya IOJO CKIIATy
MPOIYKTY;

- UPIIAKA aCOPTUMEHT MPOAYKIIIT Yepe3 Kpalli yMOBH
TOPTIBIIL;

- 3MEHIIEHHS PU3HKY VISl TPYI CIIOXKUBAUiB, sIKi 4yT-
JIMBI 10 MEBHUX HEOE3MEYHNX YMHHUKIB, 3aBISIKH HAJIHK-
Hiif OLIHII PU3UKY ONEPATOPOM PUHKY.

HACCP — ne 06a3oBa cuctema KepyBaHHsS Xap4oBOl
0e3MeKH IPOAYKINT M0 BChOMY JIAHI[I031 11 BUPOOHHUIITBA
BiJI TIOYATKOBOI'O CHPOBHHHOIO CErMEHTa J0 MOMEHTY
BIIyYEHHS JI0 CIIOKHBAya.

BinmoBimHO naHWiA JaHIFOT (BiJ MO A0 TAPLIKH) Mi-
CTUTh y €00l SIK BeCb BUPOOHMYMMH, TaK 1 JIOTICTUYHHUN
nmaHmor. Bei y9acHUKM TaHOTO JaHIIOra TMOBHUHHI Kepy-
Batucst Bumoramu HACCP npu 3nificHeHHI CBO€T MistiThb-
HOCTI. BUMOIrM MOMIMPIOIOTECS TAaKOX HAa BHPOOHHUKIB
NPOIYKILIi ISl PECTOPAHHOTO Oi3HECY.

Cama cucrema MEHEDKMEHTY B PeCTOpaHHOMY Oi3Heci
3a CTPYKTYpOIO CXOXKa i3 CHCTeMaMH Xap4OBHX BHPOO-
HUIITB Ha (adpukax i KOMOiHATaX, ajie BOJHOYAC MA€ CBOT
Hioancu. Ilg cuctema Oijibliie AMHAMIYHA Y CBOEMY PO3-
BUTKY B 4aci. [IppunHoOI0 AMHAMIKH CITy>KaTh NepioJuyHe
BiTHOBJICHHSI aCOPTUMEHTY TNPOIYKIi i SK HACIIIOK —
3MiHa PI3HOMAHITHOCTI CHPOBHHH (CE30HHI CTpaBH), IO
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CIIPUYMHSIE 3MIHHU B IPOLIECAaX TEXHOJIOTii BUPOOHUIITBA 1
30UIBIIEHHS PI3HOMAHITHOCTI MPOLIECIB.

Came B 1eit vac HACCP y pecropanHomy Oi3Heci €
OCHOBHHUM IHCTPYMEHTOM Yy 3a0e3ledeHHi Oe3mneku Xxap-
YOBOT MPOIYKIIii.

TpagumiiHO cucTeMa MEHEKMEHTY XapuoBoOi Oe3re-
KH B PECTOpaHHOMY Oi3HeCi IPYHTYEThCS Ha BHSBIICHHI
KPUTHYHUX KOHTPOJBHHX TOYOK 3 METOI0 MaKCHMAaJbHO
3amo0irTd BCIM MOXJIMBUM PH3WKaM, BHU3HAYCHHI iXHIX
MeX 1 HOCTITHOMY KOHTPOJTI.

Bci iiMOBIpHI pH3HUKH 3BECTH “Ha HYJIb~ HEMOJKIJIHBO,
TOMY METa CUCTEMH — 3HU3UTH PU3HUKH, SIKUX HEMOKJIUBO
YHUKHYTH, 10 PO3YMHUX MeX. /Iyl BUSIBICHHS PH3HKIB,
BH3HAUCHHS CTYNEHS IXHbOI HeOe3NeKH W IOo3HauYeHHS
Mex y cepi pectopaHHOro Oi3HECY HEOOX1THO IPOBECTH
PAO aHAITHYIHUX Jii.

BpaxoByroTth 3 ¢axTopu HOTEHIIHHOTO 3a0pyTHEHHS:
¢bi3ngHAd, XIMIYHAH 1 O10J0TIHUIA.

bionoriunuii — 1e nepeBipka MPOJYKTIB Ha HPUCYT-
HICTh Yy HUX JKUBUX OPTaHi3MiB K Ha CTaii CHPOBHUHH 10
mepepoOKy, Tak i Ha cTafii KiHIIEBOTO MPOAYKTY CIIOKH-
BaHHSI.

XiMiuHMH — Lie mepeBipka Ha XiMIKaTu i MpOayKTH
POCJIMHHOTO, TBAPUHHOT'O 200 MIKpOOHOro MeTaboIi3My,
SKI THM a00 IHIIMM LUISIXOM MOTpaIiIM B DKy. Y xoxi
TaKOTro KOHTPOJIIO OyyTh BUSABJIEHI 3aCO0H, 1110 MICTSITS i
MaloTh MECTULMIN Ta TepOinnau, sIKi HeHaBMHUCHO NOTpa-
MWK B CHPOBHHY, a TAKOX PiBeHb KOHCEPBAHTIB 1 Xap4o-
BHX JT00ABOK, 5IKi BUKOPUCTAB BUPOOHHK ITPOIYKIIii.

@i3uuHMil — e mepeBipka Ha (i3WYHI JOMIIIKH, SKi
MOXXYTh BHSBUTHCS B IPOAYKTaX XapdyBaHHS, mI00 3po-
6utn ix HeGe3neuHNMH IS BKUBaHHA. Lle MoxyTh OyTH
YAaCTHHKH IUIACTHKY, CKJa ab0o MeTajly, IO HOTpanwii B
CHUPOBHHY a00 MPOYKIIiO i yac 30epiraHHs, BUPOOHH-
TBa 200 MaKyBaHHS.

KoskeH 3 ux TpbOX KPHUTEPIiB BIACTEKYETHCS Ha BCIX
eTanax BHPOOHHWITBA, TOOTO BUPOOHHWKH NOTPUMYIOTHCS
MIPUHIMIIOBO HOBUX TIPaBMJI y BUPOOHMITBI MPOIYKTIB
XapuyBaHHA. sl KOXKHOTO eTally BU3HA4YeHa CBOS KpH-
tnaHa Touka KoHTporo (KKT), Ha kit mpomykmis mpo-
XOIUTHh KOHTpPONIb. ToMy BCi BUPOOHWKH 3a0e3edyroTh
3aco0u W yMOBH [IJIsi HPOBEICHHS TAKOrO KOHTPOJIO.
Opni 3 mepmux mie y gucronani 2017 poky mio cucremy
BIIPOBAIWIN y cebe MiANmpHeMCTBA XapdayBaHHS IMpH Be-
JIMKUX TOproBux leHTpax “Eminentp” Ta “Cinpno”, rore-
JIbHI Kade Ta peCTOpaHu, a TAKOXK Ha MPAKTHLI MiATBEp-
UK TIpaIe3aTHICTh Ta JKUTTEBY HEOOXITHICTH IIi€l
CHCTEMU.

[Ipn oMy BOHM KepyBayucs pekomeHpauissmu Jlep-
XaBHOI CiTy>kOM YKpaiHM 3 NUTaHb OE3MEYHOCTI Xap4do-
BHUX MpPOAYKTiB, a came TuM, mo cucrema HACCP nHa
MIITPUEMCTBAX YKpalHH 3aJIe)KUTh HE TITBKA Bill hopMa-
Ty 3aKiany, Je AesKi KPUTHYHI IPOLIECH MOXYTh Biapi3-
HATHUCS, a ¥ BiA oprasizamii TEXHOJOTIYHHX IPOIECIB.
OCHOBHI MOMEHTH peKOMeHJauiii Oynu BpaxoBaHi Ta
3po0JIeHi TaKi IHCTPYKIIi:

- 3araJIbHUI MOPSI0K BUKOPHCTaHHS OOJIQJIHAHHS Ha
KyXHi 1y 0api;

- IHCTPYKUII JJIs MepcoHaly 3 JOTPUMAaHHS TirieHid-
HUX HOPM;

- CHCTeMa MOHITOPMHIY YHCTOTH B MNpPUMILIEHHI I
mpaBwia ii MiATPUMAaHHS;

- IHCTPYKLII 3 IPUTOTyBaHHS CTPAB;

- TOPSZOK OTPUMAHHS MPOYKIIIi BiJl TOCTaYa IbHHUKIB,

- NIpaBWJIa TPAHCIIOPTYBAHHSI CUPOBUHHU Ta HamiB(had-
pUKAaTIB;

- peKoMeHaIil MO0 MPOoIecy W TeMIepaTypH 30epi-
TaHHA TIPOAYKTIB;

- IHCTPYKIIi MO0 TEpMiHIB MPHUTOTYBaHHS Ta IIOJAA-
BaHHSA CTPaB.

BiamosigHo a0 Hakazy MiHicTepcTBa arpapHoi modi-
THKH 1 TposoBodibeTBa “IIpo 3aTBepmkenHs Bumor moao
PO3pOOKH, BIPOBADKEHHS Ta 3aCTOCYBaHHS MOCTIHHO
JiIoYMX mpoueayp”’, 3aCHOBaHMUX Ha mpuHImnax “Cucre-
MU YHpaBJIiHHA OE3MEYHICTIO Xap4oBUX NpoaykTis (HA-
CCP)” y zakinagax Bcsi JokymeHranis cucremu HACCP
HOJISIETHCS Ha:

1. bazory (mman HACCP, nponienypn), 10 SKoi Haje-
JKUAThH TaKUH TIepeiK:

- ckmany rpyna HACCP Ta ii 060B’s13kH;

- OMHC Xap4yoBOTO IPOAYKTYy Ta Horo mependadyBaHe
CITO’KUBAaHHSA (BUKOPHUCTAHHS);

- OJIOK-CXeMU BUPOOHHMIITBA;

- aHaJi3 HeOe3neuHnx (akTopis;

- metonuka BuzHaueHHs KKT;

- KpUTUYHI MeXi Ta 1X 0OIpyHTYBaHHS;

- cucrema Ta npouexypu MoHiTopuHry koxHoi KKT;

- IPOLIEAYPH 3aCTOCYBAHHS KOPUTI'YBAJIBHHUX 3aXO0/iB;

- mpoueaypH ynpasiinas nokymentamu HACCP.

2. OnepaTtuBHY (TIPOTOKOIH, 3aIUCH), O SKOI Haje-
JKaTh BCI BUAH TPOTOKOIIIB!

- mpotokonu Hapag HACCP rpymy;

- mpotokou MoHiTopuHTY KKT;

- IPOTOKOJIN BIIPOBAXKECHHSI KOPUT'YBaIbHUX 3aXO/IiB;

- IPOTOKOJIM Baizalii, Bepudikanii ta »xypHanu ¢ik-
calfil TpOBeICHUX MEPEBIPOK, HAMPHUKIAL, KypHai (abo
YEK-JIUCT) OOJIKY TEeMIIEpaTypHOTO PEKUMY OOJIaHAHHS,
JKypHaJI (Y4EK-JIUCT) TEMIIEPaTypHOTO DPEXHMMY IiJ dYac
NPUTOTYBAaHHS CTPaB, JKypHal (4EK-JINCT) OOJIKY BHKO-
HaHHS TIPOLENyp NMPUOMPaHHs, KypHaJ OLHKH 37I0pOB’s
MIEPCOHATY Ta IHIII.

Bces mepepaxoBaHa gokyMmeHTallist ohopmIiieHa Ta MpH-
CyTHS Ha MIANPUEMCTBAX, IO MiATBEPIKEHO IMepeBipKa-
MU BiJIOBiTHUX KOHTPOJIIOIOYMX OpraHiB. Bimomo, mio
KOHTpPOIIOI0YUM opranoM notrpumanss Bumor HACCP e
teputopianibHi opranu JIICCY (JlepxaBHa ciyx0a 3
MUTaHb OE3MEYHOCTI XapYOBUX MPOAYKTIB Ta 3aXHCTY
cnoxuBauiB). E(eKTHBHICTE BHPOBa/PKEHHS CHCTEMHU
HACCP mnepeBipsitoTh clelialbHO HaBY€HI ayAMTOPH
JTICCY ([depxnpoacrioKUBCIyX0u YKpaiHn).

HenocratHbo TiNBKK pO3pOOHTH JOKYMEHTAIli0, TTOT-
PIOHO HAJATOAUTH MPOIIECH Y TAKHA CII0ci0, 100 X omu-
caTu Ta HaJlaTH JO0Ka3H TOTO, IO Ii IPOLECH J03BOISIOTH
BUITyCKAaTH O€3MeYHy MpPOIyKIifo. Po3pobieHHs moKyMe-
HTIB 0€3 MiAKPIIUICHHS Ja00paTOPHUMHU JAOCIIIHKEHHSIMH
Y1 KOHTPOJIbHUMH 3aXOaMH, CIPSIMOBAHUMH Ha IIPOIIEC
— He 3abe3neuye BupoBamkeHHs cucremua HACCP.

BucnoBku

TakuM YHHOM, IOCHIAMINM TIMTAHHS BIPOBAIKEHHS
Cy4acHMX BHMOI' CTaHAapTu3amii y BUNIAAL CHCTEMH
HACCP B po60Ti cy4acHHX 3aKia/liB PeCTOpaHHOTO 0i3-
HeCy i 3’siCyBaJi, 10 BCi MIATIPHEMCTBA, MISUTBHICTD SKAX
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MoB’si3aHa 3 MPOAYKTaMH Xap4yBaHHS, HaMararoTbCs
BrpoBagutu cucreMy HACCP. I He Tinbku ToMy, 1o 1e
JIO3BOJIUTH BITYM3HSIHUM BHUPOOHHMKAaM BHUKOHATH BUMOTH
BITYM3HSIHOTO 3aKOHOAABCTBA, a H TOMY, IO L€ J0JacTh
BIIEBHEHOCTI CITOKMBa4aM, IO MPOMYKINsI, Ky BOHH
KYIYIOTb, JICHO BHCOKOI SKOCTi 1 aOCOMIOTHO Oe3medHa
JUTSA 37I0POB’S, a II€ JO3BOJIUTH 30UIBITUTH OOCST TOBapo-
00iry i MiIBHIIMTH KOHKYPEHTHICTh iXHIX 3aKjajiB Ha
PHHKY PECTOPAHHHX MOCIYT.

Ilepcnexmusu nodansvuiux oocuiodxcens. B Onecbkomy
HalllOHAJIBHOMY TEXHOJIOITYHOMY YHIBEpCHTETI BHKJIaJa-
4yi kadenp “TexHonorii pecTopaHHOro i 0310POBYOTO
xapuyBaHHA” 1 “TexHoiorii 3epHOBHX NpPOIYKTIB, XJiba
Ta KOHAUTEPCHKUX BUPOOIB” Ta MPOJOBXKYIOTh 3aiiMaTUCS
BrpoBamkeHHsM cuctemun HACCP i ymockoHaleHHSIM
HOPMAaTHBHOI JOKyMEHTalil Ha MaJuX MiANPHEMCTBAX
pectopanHorO Oi3Hecy s 3a0e3redeHHs BiATOBiTHOT
SIKOCTI TIPOYKIIii.

BinomocTi npo koH@uIikT iHTEepeciB
ABTOpH CTBEPIKYIOTh IMPO BIACYTHICTH KOHMIIIKTY
iHTEpeciB.
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Vibrating hopper feeders with an electromagnetic drive for automating the process of counting parts
have become widely used. This process is necessary when transferring them to another workshop for the
next technological operation. Also, it is necessary to count artificial products on the lot when packing them
for packaging. Vibrating feeders are used to feed miniature, small, or medium-sized parts to the counting
position of counting or packing machines. In this case, the parts supplied to these positions should be ar-
ranged in one layer. In addition, they should have a certain gap between them for reliable operation of the
counting device. Basically, counters for such machines are made on the basis of photoelectric or inductive
sensors. The disadvantage of inductive sensors is that they can only be used for metal objects. Photoelectric
sensors are more versatile, so they have gained the most distribution for counting or filling machines. The
principle of operation of the automatic counting position is that when the object to be counted is applied to
it, it crosses the working area of the counting position and the sensor sends an impulse to the counting
device. When using photoelectric sensors, parts or products cross the beam of the sensor and it supplies a
counting pulse to the electronic counter at each crossing of the working beam. Basically, when using vibrat-
ing hopper feeders, the counting position is located either directly at the exit part of the transporting tray,
or at the exit from it of the transported objects. The speed of transporting parts or products increases when
moving up, because the amplitude of the horizontal component of oscillations increases when the diameter
of the transporting tray increases. This is because the hopper of the vibratory feeder has a conical shape.
This allows the parts to be refined in one layer. In addition, before the counting position, the parts must be
separated from each other to create the necessary gap between them. This is necessary for the reliable
operation of the photoelectric sensor. This system works reliably when the dimensions of the parts to be
counted are larger than the diameter of the working beam of the sensor. But, when automating the counting
of thin, long parts or products whose thickness is close to the size of the working beam of the sensor, the
latter may cross it several times when passing through the zone of the counting position. This sharply re-
duces the accuracy of the counting process. This happens because the parts on the conveyor tray move with
a small bounce due to the vertical component of the hopper's vibrations. Therefore, it became necessary to
develop a new counting position system in order to increase the accuracy of the counting device for count-
ing long thin parts or products (pins for electrical connectors, needles, matches, etc). The work considers a
set of elements that affect the productivity and efficiency of counting devices based on vibrating hopper
feeders with electromagnetic drives, for counting long thin parts or products of this shape.

Key words: vibration transportation, counter, vibratory feeder, accuracy of work, elastic system, photo-
electric sensor, counting position.
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Ipu asmomamusayii npoyecy paxyeanHs oemanetl nio yac nepeoayi ix 00 iHWI020 yexy O HACMYNHOI MexXHoN02iuHOl onepayii a6o
BIOMIKY WMYYHUX 6Upo0bi6 Ha napmii npu acysanni ix O YnakoeKu — WUpoKo2o 3aCmoCcy8anis HAOYIu GiOpayiini OYHKepHi HCUBUTLHUKU 3
ENeKMPOMASHIMHUM NPUBOOOM. 3ACMOCO8YIOMbCsL OHU OJisl NOOABANHS MIHIAMIOPHUX, OPIOHUX, A60 cepedHix demanel 00 NiHUIbHOI nO3UYil
MYunbHUX abo acysanvHux asmomamie. B ybomy eunaoky oemaii, wo nooaromscs Ha yi no3uyii, Maromes 6ymu po3mauio8ani ¢ 0OUH wap
i, KpiM Mo020, BOHU NOBUHHI MAMU MIXC COOO0I0 NEeBHULl NPOMINCOK Ol HAOIIHOI pobomu nivunbHo20 npucmporo. Jlivunvhi npucmpoi ons
MAaKux aemomamis, 8 OCHOGHOMY, 3po0biieHi Ha 6azi pomoerekmpuynux abo HOyKkmugHux oamyukis. Hedonikom iHOyKmMuUeHUX 0amyukis €
me, wo ix MOJICHA 3ACMOCO8Y8aAMU MINbKU Ol Memanesux 00 'ckmis, a pomoerekmpuyni Oamyuxu Oitbwl YHi6epCcanbhi, momy 60HU OMpu-
Manu Haubinbule po3NOBCIOONCEeHHs 0 TIYUTbHUX abo acysanvhux aemomamis. IIpunyun Oii 1iuunbHOI NO3UYIi aemomamis y momy, wo
npu nooasanni Ha nei 00’ckmy, wjo mae 6ymu nopaxoeaHum, 6in nepemunHac pooouy 301y JHUTLHOI NO3UYIT | OAMYUK NOOAE IMRYILC 00
MHUIbHO20 npucmpoio. Ilpu suxopucmanni pomoenrekmpuunux oamyuxie demani abo eupoou nepemurHalons NPOMiHb OAMYUKA i 8iH nodae
JHUNOHULL IMRYILC HA eNeKMPOHHUTL TYUTbHUK NPU KOJICHOMY nepemuti pobouoeo npomenio. B ocnoenomy npu sacmocyeanni ¢iopayiinux
OYHKEpHUX JHCUBUNLHUKIB, TIMUTLHA NO3UYIS POZMAUOBYEMbCSL ab0 6e3n0cepedHbo HA GUXIOHIN YACMUNI MPAHCNOPMYIOU020 10mKa, abo Ha
8UX00i 3 HbO2O 00 €KMIB, WO MPAHCROPMYIONMBCA. 3A60AKU MOMY, WO OYHKEp BIOPOACUBUTLHUKA MAE KOHIUHY (hOpMY — WEUOKICHb MPaAHC-
nopmyeanHs oemaieti abo eupobie 36LNbULYEMbCSL NPU PYCi 0020PU, MOMY WO AMIIIMYOd 20PU3OHMATLHOL CKIA0080I KOIUBAHb 3011bULY-
emucs npu 30inbuenni oiamempy mpancnopmyrouoo aomka. Lle oae smoey demansam posmicmumucs 6 ooun wiap. Ilepeo niuunbhoro nosuyi-
€10 demani, Kpim mozo, mMaions GiOOLIAMUC, 00HA 6I0 0OHOI WoOU YMEOpUmMuU HeOOXIOHUL NPOMIJICOK MIdC HUMU OIS HAOIHOI pobomu
domoenexmpuurnozo damuuka. s cucmema npayioe HAdiHO, KOIU PO3MIpU Oemaietll, Wo paxylomscs, € Oibumu 3a oiamemp pobo4o2o
npomento oamuuxa. Ane npu asmomamu3zayii paxyHKy moHKux 0082ux oemaieil abo eupobie, MosWUHA AKUX OAU3bKA 00 PO3MIPY POOOU020
NPOMEHIO OamuuKa, — OCMAHKI NPU NPOXOONHCEHHI Yepe3 30HY MHUNbHOI NO3UYIT MOJICYMb nepemunamu 1020 0eKilbKa pasie, wo pizko 3Hu-
Jrcye mounicme paxyuky. Lle 6io6ysacmobcs momy, wjo 0emani no mpancnopmyiouomy J0mKy pyXaomvcsi 3 HegeiuKumM niOKUOAHHAM 3A80sKU
6EPMUKAIbHIL CKIAO08IU Koauganb OyHkepa. Tomy euHukia HeoOXiOHICMb po3poOumu HO8y cucmemy NiuIbHOL no3uyii, wobu nioguuumu
MOYHICMb POOOMU IIYUTLHO20 NPUCMPOIO OISl PAXYBAHHS MOHKUX 0082UX Oemaneu abo 6upobig (wmupise 0ist eneKmpuyHUX po3 emis, 200K,
cipuukie mowo). B pobomi posensinymo komniexkc enemenmis, wo 6nauU6aOmMy Ha NPOOYKMUBHICIb, MOYHICMb Ma eeKmusHicms pobomu
JUHUTHUX NPUCMPOI8 HA 6A3i GIOPAYIIHUX OYHKEPHUX JICUBUILHUKIG 3 eNeKMPOMACHIMHUMY NPUBOOAMU, OJisl PAXYEAHHS MOHKUX O0062UX
demarnei abo eupobie maxoi hopmu.

Kniouogi cnosa: sibpayiiine mpancnopmy8anisl, NiUULLHUK, GiOPONCUSUTLHUK, MOYHICIb POOOMU, NPYICHA CUCMEMA, (hOmOoereKmpuY-
HULL 0amYUK, JHUIbHA NO3ULIS.

Beryn KoHCTpyKTHBHA cXeMma JIYMIBHOTO IIPUCTPOIO, SIKHA
Oazyerncs Ha BiOpaniifHOMy OyHKEpHOMY >KUBHIBHHKY 13
[Tpu aBTOMaTH3awLii NpoLecy paxyBaHHS JeTajel Ml  3aCTOCYBaHHSIM (OTOCNEKTPHUYHOTO JaT4hKa, 300parkeHa
Yac mepesadi X g0 1HIIOro LeXy JJIsl HACTYITHOI TEXHOJIO-  Ha IepUIOMY PUCYHKY. BiOpOKMBUIIBHHK BKITIOYA€E B cede
rigHoi omepamii a00 BiAIiKy ITYyYHHX BUPOOIB HA mapTii  KOHiIUYHWIA OyHKep 1 31 CHipadbHEM TPAHCHOPTYIOUUM
mpu (acyBaHHI IX IJI YIAKOBKH — IIHPOKOTO 3aCTOCY-  JIOTKOM Ha BHYTPIIIHIH OOKOBiHf IOBEpXHi, SKHU
BaHHS HaOynu BiOpamiliHi OyHKEpHI KUBHJIBHHUKH 3 €NIeK- 3 €IHAHWU 3 PEaKTHBHHUM JHCKOM 2 3a JOTIOMOTOIO TpaT-
TPOMArHITHUM MPUBOJOM. 3aCTOCOBYIOThCS BOHM [Uisi  4acToro rinepbosoinHoro Topciony 3 (puc. 1) (Bespalov
M0J]aBaHHsI MiHIATIOPHUX, OPIOHUX abo cepennix aeraneir et al., 2020; 2021; 2022). Jlo OyHkepa 1 mpuKpirieHO
JIO JIIYMIIBHOT MO3MIIT JIYMIBHUX 4K (acyBaJbHUX aBTO-  sIKIip 4, a 10 PEaKTUBHOTO JMCKa, — €JIEKTPOMArHit 5 Bio-
MmariB. B mpoMy Bumajaky neraii, M0 MOAAIOThCS Ha Li  pauiifHoro 30ykyBaua. Besi KOHCTpYKIsl Yyepes enacTu-
NO3uIii, MalOTh OyTH pO3TalIOBaHI B OJMH IIAp i, KpIM  4YHI aMOPTU3aTOpH 6 i 7 3aKpimieHa Ha HEPyXOMOMY CTO-
TOr0, BOHU MOBUHHI MaTH MK COOOI0 NICBHHUU MPOMDKOK 5Ky 8. B 30HI OCTAaHHBROTO BHTKA TPAHCIOPTYOUOTO JIOT-
JUIsl HaliiiHOI poOOTH NiYmiIBHOTO mpHcTporo. JIiYMibHI  Ka mepen BUXIAHUM BIKHOM y OOKOBIH CTiHII NpopizaHo
TIPUCTPOI JJIsl TAKUX aBTOMATIB B OCHOBHOMY 3po0JieHI Ha  Ia3, B 30HI SIKOT0 HA KPOHIITEHHI 9 po3minieHo ¢oToere-
6a3i QoToeneKTpUUHUX ab0 IHIYKTUBHMX AaTdukiB. He-  kTpwunumii matdamk 10 TakuM 9mHOM, 110 HOro poOOYMit
JOJIKOM IHAYKTUBHHUX NATYMKIB € TE, MO IX MOXKHA 3a- IPOMIHb NMPOXOAWTH depe3 meil ma3. [Ipu mepemimieHHi
CTOCOBYBATH TLJIbKH JIJIs METAIEBHUX 00 €KTIB, a oToene-  meTaneil mo JOTKy OyHKepa | BOHM TPOXOIATH 4Yepe3
KTPUYHI JaTYWKA OINBII yHiBepCalbHi, TOMy BOHH OTpH-  JIYMIBHY MO3MII0, MEPETHHAIOTH pPOOOYHI MPOMiHB
MaJii HaiOible PO3MOBCIOHKEHHS ISl JIYMAbHUX a00  marumka 10 i, TaKMM YHHOM, KOKEH 00’ €KT, IKUI MMpoiiae
¢dacyBanbHuX aBToMariB. [IpuHIMN i1 TYMIBHOT MO3KIIT  Yepe3 NiYuiIbHY MO3UIIiI0, Oy/ie TopaxoBaHUH.
aBTOMATIB Y TOMY, L0 TIpH [10JjaBaHHi Ha HEi 00’ €KTY, IO Aue ipu aBTOoMaru3anii paxyHKy TOHKHX JOBTHX Je-
Mae OyTH I[OpaxoBaHMM, BiH NepeTHHae poOouyy 30Hy  Tajel abo BUpOOIB, TOBIIMHA SKUX OJIM3bKA JI0 PO3MIpY
JIHYWIBHOT MO3MIIT 1 JATYMK MOJAE IMITYJIBC JI0 JIUMIBHO-  POOOYOro MPOMEHIO JIaTYMKa, OCTaHHI NPU MPOXOPKEHHI
ro npucrpoto. [Ipu BuKopucTaHHI (DOTOETEKTPUYHMX  Yepe3 30HY JIUYMIBHOI MO3MIIT MOXKYTh NEpEeTHHATH HOTO
JaTYMKIB ieTani abo BUPOOM IEepeTHHAIOTh NPOMIHb JaT-  JeKUIbKa pasiB, IO Pi3KO 3HIDKYE TOYHICTH paxyHKy. Lle
YMKa 1 BiH NOJAA€ JIYWIBHUK IMITyJIbC Ha €JIEKTPOHHMH  BigOyBaeThcs TOMY, IIO JETalli 0 TPAHCIOPTYIOUOMY
JYIIBHUK NPU KOXKHOMY IEPETHHI POOOYOro MPOMEHI0.  JIOTKY PYXaloThCs 3 HEBEJIMKHM MIAKUAAHHSAM 3aBISKH
B ocHOBHOMY TIpH 3acTOCyBaHHI BiOpaliifHIX OYHKEPHHX  BEPTUKANBHINH CKIaNOBiii KonmuBaHbp OyHkepa. Tomy BH-
JKUBIJIFHUKIB JIYMJIbHA TIO3UINS PO3TAIIOBYEThCI a00  HHUKIIA HEOOXiTHICTH pO3pOOUTH HOBY CHUCTEMY JIIYIIBHOI
Oe3nocepe/IHbO0 HA BHUXIIHIM YaCTHHI TPAHCHOPTYIOYOrO  TO3MIIT, [I00M MiJBUIUTH TOYHICTH POOOTH JIUUILHOTO
JIOTKa, 00 Ha BUXOJ1 3 HHOTO 00’€KTIiB, IO TPAHCIIOPTY-  MPUCTPOIO JUIS PaxyBaHHS TOHKUX JOBTUX JeTajied abo
oteest  (Koruniak et al., 2016; Vrublevskyi, 2017; BupoOiB (WITHPIB IS EIEKTPHYHHX PO3’€MIB, TOJIOK,
Novitskyi & Dmyterko, 2017; Korendiy et al., 2019). CIPHHKIB TOLIO).
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Puc. 1. KoncrpykTrBHa cxema JiYHIBHOTO TIPHCTPOIO

CydacHe BUPOOHHUIITBO Tependadae CTBOPCHHS HOBUX
KOHCTPYKIII MaIlliH 3 BUCOKHMH TEXHIKO-CKOHOMIYHUMU
MMOKa3HUKAMH, TOMY pO3pOOKa HOBHX CXEM MAaIlIHH €
BXIMBUM 3aBIAHHSAM IJII PO3POOHHKIB Ta BUPOOHHUKIB
PI3HOMAaHITHOTO TEXHOJIOTIYHOTO OOJNAIHAHHS, OCKUTBKU
HaBITh MIHIMaJIBHE IOJIIIIEHHS HOTr0 TEXHOJOITYHUX a00
eKCIUTyaTal[lfHUX MOKa3HHKIB MOXE MMPHUBECTH JIO CYTTE-
BOT'0 €KOHOMIYHOTO e(eKTy.

Meta gocaixKeHHsa

Jnist cTBOpEHHS! JIIYMIIBHOTO aBTOMara Ha OCHOBI BiO-
pauiiHoro OYHKEpHOTO >KMBWJIBHHMKA 3 HAalpaBJIEHOIO
MIPY’KHOIO CHCTEMOIO 1 MPOCTUM BEPTHUKAJIBHUM €JIEKTPO-
MarHiTHUM BiOpONPHUBOJOM HEOOXiTHO PO3POOHUTH HOBY
CHCTeMY JIYMIIbHOI MO3MIIiT, SKa JaCTh 3MOT'Y aBTOMATH-
3yBaTu MPOLEC PaXxyBaHHS TOHKUX MOJOBKEHHX BUPOOIB
3 BUCOKOIO TOUYHICTIO.

MarepiaJ i MeToaM T0CTiTKEHb

Heo0xigHO 32 po3p00ICHOI0 HOBOK CHCTEMOIO JIidH-
JILHOT TMO3ULIii BUTOTOBUTH B3ipellb TAKOro JIYWIBHHUKA i
MIPOBECTH E€KCIIEPUMEHTAIbHI JOCIIUKEHHS Horo podotn
Ha pi3HUX peXUMax BiOPOTpaHCHIOPTYBaHHS.

Pe3yabTaTn T2 iX 00roBOpeHHs

Juis HanifiHoi poOOTH NIYMIPHUKA HEOOXITHO IO Ji-
YUJIbHOT MO3ULIT MoJaTH 00’€KTH, IO PaxyThCs, 3 MEB-
HUM OPOMDKKOM MDK HMMH. 3QJIe)KHO B KOHGirypaii
X 00’€KTIB crmocodu iX po3miieHHs € pisHuMH. st
paxyBaHHS JUCKOIOMIOHHX JIeTaleii MPOMINKOK MK HUMHU
YTBOPIOETHCSI aBTOMAaTHYHO 32 PaxyHOK IXHBOI (opmu
(puc. 2 a). Pobouwnii npominb 1 ¢oronarunka po3rarioBa-
HO y Ta3y 2, 1110 Npopi3aHuil Hall TPAHCIIOPTYIOUYNUM JIOT-
KoM 3. Mix petansiMu 4 aBTOMaTHYHO YTBOPIOETHCS I1EB-

HUH mpomikok. [Tpn aBTOMaTH3awii paxyBaHHS IPSIMOKY-
THHUX BHPOOIB TAaKWi NMPOMIKOK HE YTBOPIOEThCs (puc. 2
0).

2 1 3 2 1 L3
\ e /]
/ L
a 6
Puc. 2. Po3ramryBanHs geTaneil Ha TPaHCIIOPTYIOUOMY

JOTKY

OpHUM 3 NPOCTIIIUX CIIOCOOIB OTPUMAaHHS HPOMIXKKY
MDK TakMMH JeTaJsIMH € Haxui BUXIZHOTO JIOTKY IHifJ
HEBEJIMKMM KyTOM JIOHM3Y. B 1mpomy Bumazky nerani
HaOyBalOTh MPUCKOPEHHS 3a PaxyHOK CHJIM TpaBitamii i
MK HUIMH YTBOPIOETHCS HEOOXIIHUH MPOMIXKOK. AJie Ipu
aBTOMaru3alii paxyHKy TOHKHMX JOBIHX Jeraiieil abo
BHUPOOIB, TOBIIMHA SKHUX OJHM3bKa IO PO3MIpy poOodoro
NIPOMEHIO J1aTYMKa, — OCTAHHI NPU IPOXOKECHHI uepe3
30HY JIYMJIBHOI MO3MIIT MOXYTh NEPETUHATH HOTO JeKi-
npKa pasiB. e BimOyBaeTbes TOMy, IO pOOOUHIA IPOMiHB
1, sKuit TPOXOIUTh Yepe3 Ma3 2, € HEPYXOMHM 3aBISKH
TOMY, IO JaTYMK 3aKPilUICHO Ha HEPYXOMOMY KpOH-
ITeitHi, a geram 4 mijg yac BIOPOTPAaHCIOPTYBaHHS MO
JOTKY 3 MiAKMIOAIOTBCS 3a PaxyHOK BiOpauii (puc. 3).
ToMy BUHMKaE MOMUIIKA y PaxXyHKY Ha 301IbLICHHS IOKa-
3iB JMYMIBHHMKA IIOAO MIHCHOI KiNbKOCTI aeraneit. Jlis
MiZBUICHHS TOYHOCTI paxyBaHHS TaKHX JaeTayied abo
BUpOOIB OyJ0 3MIHEHO CTPYKTYpY JIYMIBHOI ITO3MILIi.
ITepen Buxomom neranedl 3 OyHKepa Ha KpoHIITEHHI 1
3aKpIMJIEHO COILIO 2, JI0 SIKOTO Yepe3 THYUYKHH TpyOorpo-
BiJ 3 momaeTbes CTHCHEHe MOBiTps (puc. 4). derani 4, mo
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PYXaroThCs 110 JIOTKY 5 OyHKepa, Ha BUXOJli 3 HOTO HOT-
PaIUISIIOTh Y 30HY JIiT IOBITPSIHOTO CTPYMEHIO, SIKUH yTBO-
PIOE COIUIO 2, TIOBEPTAIOTHCS IOJ0 Kparo JIOTKa 5, mepe-
THUHAIOTh POOOYMI NPOMiIHb 6 JaTdynka i BUIAAIOThH IO
MpUHMANBHOI Tapy. 3aBISKA TAaKOMY PO3TAllyBaHHI ele-
MEHTIB JIYMIBHOI TO3WMii Ha Hill Temep He Tpeba Tyxke
TOYHO BHCTAaBIATH (DOTOSNEKTPUYHMI HaTduK. [ oyoBHE,
mo6u mpoMiHe 6 naTdmka OyB y MeXax 30HH, IO yTBO-
PIOETBCS 3aIHIM KiHIEM JeTalli, sKa MOBEPTAEThCS TPHU
BHXO/i i1 3 OyHKepy BiOpokuBMIBbHUKA (prc. 4). B 1ipomy
BUIMAJIKY JeTalli, 0 PaxylTbcsi, 0OOB’S3KOBO 1 JmIie
OJIMH pa3 MEePeTHHAIOTh POOOYMH MPOMIHb JAaTYMKa, L0
3a0e3neuye aOCONIOTHY TOYHICTH pPaxyBaHHS TOHKHX
JIOBruX Jeraneil abo Bupo6is. Kpim toro, oueBuaHoO, 110
ABTOMAaTHYHO YTBOPIOETBCS CYTTEBUH NPOMDKOK MIiX
JeTasIMH, 100 TAKOX IO3UTHBHO BIUIMBAE HA HAIIIHICTH
poOOTH TaKOi JTIYMIFHOI TTO3HIIII.
I ] 1

2
n//
 — , l
W\J

Puc. 3. Po3ranryBaHHs TOHKHX 00’€KTIB Ha JIOTKY

1 &

/

W)

6 3 L 5

Puc. 4. Po3ranryBaHHs eJIeMEHTIB MOIEPHI30BaHO1
JYUIBHOT HO3UIIT

HenosikoM 1poro Meroay € HEOOXIJHICTH y ITHEB-
MOMEpEXi B TUX NPHUMIIIEHHSX, JIe OyIyTh BCTaHOBJIEHI
TaKi aBTOMATHYHI JIYHIBHUKH, TOMY IO IO COIuia 2 He-
OOXiZIHO TO/aBaTH CTHCHEHE NOBITps. AJie HEBelnKa
MOJIEpHi3alis BiOPOKUBUIBHUKA O3BOJISE OTPUMATH
CTHCHEHE TOBITPSI HEBHCOKOTO THCKY O€3IOCepeaHbO B
HhOMY. Lle mae 3MOry BHKOPHCTOBYBATH LEH MPHUCTPIA y
Oyap-1KOMy NpUMIIIEHHI HE3aJeXHO BiJ HAsSBHOCTI Y
HBOMY JIKE€peJia CTHCHEHOTO TIOBITPSL.

Y npoMmy BiOPOXHBHIBHHKY B €JIEKTpOMarHiti 1 i
SKOpPl 2 eJEeKTPOMArHITHOrO BiOPOMPHUBOLY 3pOOJICHO
OTBOpH 5 1 6, a MOBITPSHUN NMPOMIXKOK 3 MK HUMH 3a-
KPHUTHH eJacCTUYHUM pyKaBoM 4 (puc. 5). Takum yrHOM,
MPOMDKOK 3 CTae 3aMKHEHOIO Kameporo. B oTBopax 51 6

BCTAHOBJICHI BIyCKHUI 7 1 HarHiTaJbHUH § KilamnaHH.
IMopoxxuuna 9 Mix 1HOM OyHkepa 10 i konycom 11 nepe-
TBOPIOETHCSI Ha pecuBep, 3BIIKM 1O TpybompoBoay 12
MIOJIA€ThCSl CTHCHEHE TOBITPS J10 coria 13, sike 3akpiruie-
He 1o OyHkepa 10 Ha kpoHMmITEiHI 14.

Puc. 5. KoncrpykTuBHa cxema BiOpOKUBUIIBHHKA 3
ABTOHOMHHUM JDKEPEJIOM CTUCHEHOTO TOBITPS IJ1s
JIYMIBHOTO TPUCTPOIO

[Mpuctpiii npautoe Takum ynHOM. [Ipn BMuKaHHI BiO-
ponpuBoay eneKTpoMarHit 1 i skip 2 3miHCHIOIOTH MpPO-
TU(a3HI pyXH 1 TOMy Kamepa 3 TO PO3LIMPIOETHCS, TO
cTuckaeTses. 1Ipy po3mmpeHHi kamepu 3 HarHiTaIbHUN
KJIalTaH 8 3aKpUBAETHCA, a BITYCKHUM 7 — BIIKPUBAETHCA i
MOBITPS Yepe3 HhOTO MocTymae no kamepu 3. [Ipu cruc-
KaHHI KaMepu 3 — BIyCKHH KJamaH 7 3aKpHUBa€ThCA, a
BITyCKHHU 8 — BIIKPUBAETHCS 1 MOBITPS Yepe3 HHOTO MOC-
Tymae 10 pecuBepy 9. 3 HbOTrO CTHCHEHE HOBITPS depe3
TpyOompoBoy 12 momaerscs o corma 13.

Ha BHUTOTOBICHOMY JOCTIIHOMY B3ipIli JIYMIBLHOTO
MPUCTPOIO Ha OCHOBI BiOpaliiHOro OYHKEPHOT'O >KUBHIIb-
HUKa, SKMH BUTOTOBJICHO 32 OINHCAHOI0 BHIIE CXEMOIO,
OyJi0 TpOBEIEHO EKCIICPUMEHTAIbHI JOCITIPKCHHS JUIs
BU3HAUYCHHS! TOYHOCTI paxyBaHHS TapTii AeTajel, Mo
OyJn BUTOTOBJIEHI 3 IUIACTMACH y BUIVIAJI CTEP)KHIB ia-
MeTpoM 2 MM i moBxuHOIO 40 MM. JlocmimkeHHs TPOBO-
JAITACH Ha mapTil geraneit y kinbkocti 1000 mryk. Jerami
3aBaHTAXXyBaJNCh y OyHKEp KUBHIBHUKA HABAJIOM 1 MPO-
BOJMBCS TIPOLIEC paxyBaHH, 10 3aKiHYEHHI SIKOTO BH3HA-
Yajach KUIbKICTh MOpaxoBaHUX getaned. s KokHOT
HIBUAKOCTI TPAaHCIOPTYBaHHS OyJO TPOBENEHO MO
ISITASCIT BUMIpIB PesynbraTel HOCTIIKEHh HaBEICHI Y
Tabmmmi 1.
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Taoauns 1

Pe3yJ’ILTaTI/I CKCIICPEMCHTAJIbHUX )Z[OCJ'IiZ[)KeHB TOYHOCTI1 paxyBaHHA TOHKHUX OJOBI'UX 00’€KTIB

IBuaxicTs KinbkicTs 3aCHMAaHKX 70 Oynkepy  KinmbkicTs HapaxoBaHUX JeTasei Toxubika paxysasms (1r.)
(m/c) Jetaiiei (wr.) (1ut.)
0,1 1000 1000 0
0,2 1000 1000 0
0,3 1000 1000 0
0,4 1000 1000 0
0,5 1000 1000 0

AHani3youn pe3yabTaTH JOCHIDKEHHS, 0YJI0 BCTaHO-
BIICHO, IO 3allPONIOHOBAHWI BapiaHT JIYMIBHOI MO3UIIi1
JUTSA JIYAIIBHOTO TPHUCTPOIO 3a0e3medye abCOMIOTHY TOY-
HICTh paxyBaHHS TOHKHX JOBIHX JeTajiell IPH IBHIKOCTI
BiOporpancnopryBannsi Big 0,1 m/c o 0,5 m/c

BucHoBku

HasBHicTh y npescTaBieHiil KOHCTPYKLii BIOPOKUBH-
TIbHUKA, KA BHKOPUCTOBYETHCSI LISl JIIYHIBHOTO MPH-
CTPOXO, HEBEIIMKOI KUIBKOCTI JOJATKOBUX EJIEMEHTIB i
3MiHa CTPYKTYPH JITYMIIBHOI TTO3ULIT — 03BOJISIE OTpHMa-
TH a0COJIFOTHY TOYHICTh PaXxyBaHHS TOHKUX HOBIHX JIeTa-
neiit abo BUpPOOIB MPHU MIBHAKOCTI TPAHCHOPTYBAHHS TIO
nmotky OyHkepa mo 0,5 m/c. Ilpu 30iipIIeHHAI IIBUIKOCTI
MEPEMIIIICHHS] HEe BHCTAa4a€e MOTY)KHOCTI BOYJOBAHOTO Y
KOHCTPYKII}0 BiOpOKOMIIpecOpa, SIKMH MOJA€E CTUCHEHE
MOBITpPSL IO COIUIA, KOTPE Ji€ HAa JeTali, M0 PaxyloThCs,
Ha JIIYWIbHINA MO3uLil.

Iepcnexkmusu nooanvuux 0ocrniodxcens. Jjis po3po0-
K{ KOHCTPYKIIii JTIYHIBHOTO MPHUCTPOIO, HA SIKOMY MOXKHA
Oyne mpanroBaTh Ha OIMbLIMX HIBUAKOCTSIX TPAHCIOPTY-
BaHHA 3 OUIBIIOI0 NMPOJYKTUBHICTIO, HEOOXITHO 3acToCy-
BaTH BiOpawiiiHuii OyHKEpPHUH >KUBUIBHUK 3 BOYIOBaHUM
BiOpokomIipecopom Oinbimoi nmpoxykTuBHOCTi. Ha mocii-
THOMY €K3eMIUIIpPI TaKoro MPHCTPOI0 Tpeba MPOBECTH
AHAJIOTIYHI EKCIIEPUMEHTANBHI JOCTIHKEHHS 3 METOI0
BU3HAYEHHS TOYHOCTI PaXyBaHHS TOHKHX JOBTHUX JeTajlel
Ha OUTBIINX IIBUIKOCTSX 1X MEePEeMIlICHHS.

BinomocTi npo koHQJIiKT iHTepeciB
ABTOpH CTBEpIXKYIOTh PO BIJACYTHICTH KOHQIIKTY
iHTEpeCiB.
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The effectiveness of scientific development and research (NDR) in the agricultural sector depends on
many factors, among which those that determine the safety of the process itself play a special role. The work
examines the requirements for ensuring safe and harmless working conditions during scientific research
and development, indicating the main legislative and other normative legal acts in the relevant areas.
Depending on the features of the NDR (fundamental, applied, experimental) and the stages of their
implementation, the venue, conditions, duration of work, equipment and engineering networks, personnel,
etc. are determined, which necessitates the use of certain methods, methods and means of ensuring labor
safety based current regulatory legal acts on labor protection, sanitation and occupational hygiene, fire
safety, man-made safety and civil protection. In this work, we examine the conditions for conducting the
NDR and analyze the current regulatory documents and scientific works on ensuring the safety of research,
with the aim of preventing the number of accidents in the agricultural sector. An important role in ensuring
healthy and safe working conditions, preservation of life and health of employees in scientific institutions is
played by the labor protection service. The main tasks of the labor protection service include:
implementation of scientific developments and rational proposals that increase labor safety; organize all
types of briefings and preventive measures aimed at eliminating harmful and dangerous production factors
and other cases of threat to the life or health of employees, carry out inspections of employees' compliance
with regulatory legal acts on labor protection; draw up, with the participation of the direct supervisor, lists
of professions, positions and types of work, for which instructions on labor protection (safety) should be
developed, provide assistance during their development, to inform employees about the basic requirements
of laws, other regulatory and legal acts and acts on labor protection that are in effect within the scope of
scientific research.

Key words: scientific research; labor safety, agro-industrial complex, scientific and research work
(NDR), harmful and dangerous factors, sanitary standards.
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4Ilvsiscokuil HayionaneHull yHieepcumem eemepunaphoi meouyunu ma 6Giomexnonoziti imeni C. 3. Icuyvrozo, m. JIveis,
Yxpaina

Egexmuenicmo nayxosux pospobox ma oocniosxcens (HAP) 6 ALK 3anedcums 6i0 6a2amvox YUHHUKIG, ceped SIKUX 0coOaUgy poiw Gidie-
paioms i, Wo 3yMo8n0Ioms 6e3neuHicnms camozo npoyecy. B pobomi posenanymi eumozu wjo0o 2apanmyeanhs 6e3neyHux i HeuwKiotueux
VMO8 npayi nio 4ac npoeeoeHHs HAyKOSUX O0CHiONCeHb Ma po3pOOOK i3 3a3HAYEHHAM OCHOGHUX 3AKOHOOAGUUX MA THUWUX HOPMAMUBHO-
npasosux akmie 3a 8iONOGIOHUMU HANpAMAMu. 3anedxcHo 8i0 ocobausocmeti HIIP (hynoamenmanoHux, npuKiaoHux, eKxcnepumeHmaibHux)
ma emanie ix UKOHAHHS BU3HAUAIOMbCS MICYe NPOBEOCHHS, YMOBU, MPUBATICIMb GUKOHAHHS POOIM, YCMAMKYSAHHSL MA THIHCEHEPHI Mepexc,
NEPCOHAN MA IH., WO 3YMOBIIOE HeOOXIOHICMb 3ACMOCY8AHHS NEGHUX Memo0is, cnocobie ma 3acobig 2apanmyeanHs be3nexku npayi Ha OCHO8I
YUHHUX HOPMAMUBHO-NPABOGUX AKMIE 3 NUMAHbL OXOPOHU NpAyi, CaHimapii ma 2icicHu npayi, noxicedCcHol besneku, mexnozennoi 6esneku ma
yuginbHo2o 3axucmy. B daniii pob6omi mu 0ocuioncyemo ymosu npogedenns H/P i ananizy YuHHUX HOPMAMUBHUX OOKYMEHMIE Ma HAYKOBUX
npays wWooo HAOAHHA be3neuHocmi OOCIIONCEHb 3 Memot0 3anobicants Kitbkocmi HewacHux eunaokis 6 AIIK. Bajcnugy pons wooo 3abes-
neueHHs 300p06UX | be3neuHUx YMO8 npayi, 30epedcentst Jcumms ma 300pos s NPAYI6HUKIE 8 HAYKOBUX 3aKIA0AX 8idicpac cryicha 0XopoHu
npayi. OCHOBHI 3A60aHHA CIYHCOU OXOPOHU NPAYi 6KTIOUAIOMb 8 cebe: NPOBAONCEHH HAYKOBUX PO3POOOK i payioHATbHUX NPONO3UYIL WO
nioguwyroms Oe3nexy npayi, opeanizayis NPo8edenHst 6Cix 6UAIE THCMPYKMAICIE Ma NPOPIIAKMUYHUX 3aX0016, CNPAMOBAHUX HA YCYHEHHS
WKIONUBUX | HeOe3neuHUX GUPOOHUYUX (Parkmopie ma HWUX BUNAOKIE 3a2POo3u Heummio abo 300pos 10 NPAYi6HUKIE, NPOBEOCHHS NePeGipKiL
0OMPUMAnHs NPAYIEHUKAMU HOPMAMUBHO-NPABOGUX AKIMIE 3 OXOPOHU Npayi; CKIAOAHHA 3a y4acmio Oe3nocepeonbo2o KepieHuka pobim,
nepenix npogheciii, nocao i 8udig podim, Wooo AKUX NOGUHHI GYmMuU po3podaeni IHempyKyii 3 oxoponu (besnexu) npayi, HAOAHHI OONOMO2Y
nio uac ix po3pobienHs; IHHOPMYSaHHS NPAYIBHUKIE NPO OCHOBHI BUMO2U 3AKOHIE, [HUL HOPMAMUBHO-NPABOGI AKMU MA AKMU 3 OXOPOHU
npayi, wo 0itomb Y MeHcax HaAyKoBUX 00CHIONCEHD.

Knrouoei cnosa: naykosi 0ocnioxcenns; besnexa npayi, azponpomuciosuti KOMniexc, Haykogo-oocaiona poboma (H/P), wixionusi i ne-
besneyni pakxmopu, canimapHi HOpmu.

OCHOBHI BHMOTH WIONO Opraizaumii Ta crpaxyBaHHs 10 chepu ynpasiiHHi MiHicTepcTBa OCBITH 1 HAyKH YK-
Oesreku Ha poOOYMX MicCIsix, oOmamryBaHHs pobOounx  painu” (Pro zatverdzhennia Polozhennia..., 2006).
30H, 00JAIITYBaHHS HEBUPOOHMYMX IMPUMILIEHb, BUOOPY 3 mo3uuiii BUpOOHNUYOT caHiTapii Ta TirieHu mparmi Bija-
Oe3nevHmx 3aco0iB mpari, 0€31eYHOro MPOBEIEHHS POOIT  IOBIJAHO J0 HOPMAaTHBHUX aKTiB PETJIaMEHTYIOThCS Tapa-
i3 3acTOCyBaHH;IM 3ac00iB mIpalli 3a3HaueHi B 3aKOHI YK-  METpH HOBITPsl poOOYOi 30HHU, OCBITIIEHHS, BiOpOaKycTH-
paian “IIpo oxopony npami” (Zakon Ukrainy “Pro okho-  4HOT akTMBHOCTI, BUIIPOMIHIOBaHb.

ronu pratsi”) i 3araJpHHX BHMOTaX CTOCOBHO 3a0esIre- [oBiTpst poOou0i 30HU XapaKTEPH3YETHCS MapaMeT-
YeHHs poOOTONABIIMU OXOPOHM Tpami MpaniBHUKIB” (Pro  paMu MIKpOKIIIMaTy Ta CKIJIAQJOM TOBITPSHOTO CEPEIOBH-
zatverdzhennia Zahalnykh vymoh..., 2012). ma.

OcHOBHI 3aBaHHs Ta QyHKILIT cIyk0H OXOPOHHU Tpa- [Tapamerpu MiKpOKJIiMaTy HOPMYIOTHCSI BIAINOBITHO

i, mpaBa MpaliBHUKIB Ta opraxizauis podoru ciayx6u g0 sumor JJCH 3.3.6.042-99 (DSN 3.3.6.042-99, 1999) 3
oxoponu mnpani 3a3xHadeni B HITAOII 0.00-4.35-04  ypaxyBaHHSM Nepiofy pOKY, KaTeropii Ba)XKOCTi BUKOHY-
(NPAOP 0.00-4.35-04, 2004). BaHUX pPOOIT, TpUBAIOCTI mepeOyBaHHS MpalliBHUKA Ha

[TepBunHuM y ¢QopmyBaHHI cucTeMH 3a0e3neueHHsT KOHKpPeTHOMY pobodomy micui. Kpim Toro, 3aranphi ca-
0e31evHOCT] € HaBYaHHS 3 MMTaHb OXOPOHU Ipalli Mepco-  HITapHO-TIri€HIYHI BUMOTH LIOAO ITOKa3HHMKIB MIKpOKIIi-
HaJly, 3aJI[y4eHOT0 /0 IMiATOTOBKH, 3a0€3ME€UYEHHs Ta IIPO-  Mary, a TAaKOX JOMyCTUMOr0 BMICTY IIKIJUIMBHX PEYOBHH
Benenns HJ/IP. 3rimro 3 HITAOII 0.00-4.12.05 (NPAOP  y moBiTpi po06040i 30HU (TIOIIUPIOIOTHECS HA POOOYI MicIis
0.00-4.12.05, 2005), mpamiBHUKY IIiJ 9ac MPUHAHITTA Ha  HE3aJEKHO BiA iX pO3TalIyBaHHSI — y BUPOOHWYHX TpPHU-
poboty i B mporeci poOOTH TPOXOIATh IHCTPYKTaXi, MIIIEHHSX, Y TipChKUX BHPOOKaxX, HA BiIKPUTHUX MaiiiaH-
HABYaHHS Ta MEPEeBipKy 3HAHb 3 MUTAaHb OXOPOHW Tpalli, YHKax,y TPAHCIOPTHHX 3acobax Tomio) HaBeneni B [OCT
HAJaHHA JOMEIUYHOI JOIMOMOTH HOTepriiuM Bix Hemac-  12.1.005-88 (miro foro mpomoBKeHO BiAMOBIAHO 10 HaKa-
HUX BHIAJIKIB, & TAKOX IPaBUJI MOBeAIHKH y pa3i Bunuk- 3y Il “YkpH/IHIL” Big 10.07.2017p. Ne 169) (HOST
HEHHs aBapii. 12.1.005-88, 1989).

“Ilepenik poOIT 3 MiABHUIICHOK HEOE3ICKOI’, BHKO- OCBITJICHHS — 1Ie OJIMH 13 HaWBaXIHUBIINX (AKTOPIB,
HAHHA SKUX Tepeadadae HEOOXIAHICTh CHEIAIbHOIO  SIKHI CYTTEBO BILIMBAE HA MPOJYKTHBHICTH Ipalli, PiBEHb
HABYAHHS 3 OXOPOHM IIpalli, 3aTBEP/KCHUH HAaKa3oM  TpaBMaTuU3My 1 mpodeciiHux 3axBoproBaHb. s 3a0e3-
JepxaBHMH Harjsii OXOpOHM TIpami YKpaiHM BiI  INEUCHHS HAayKOBUX JOCITI/DKEHb 3aCTOCOBYIOTHCS CHCTE-
26.01.2005 Nel5 (NPAOP 0.00-4.12.05, 2005), a MM NPUPOAHOTO, IITYYHOTO Ta CYMIIIEHOTO OCBITJICHHS
“Ilepenik po0it, ne € norpeda y npodeciiinoMmy no6opi”  (MO€AHAHHS NPUPOIHOTO TA IITYYHOTO).

— cminpHIM HakazoM MO3 Ta JlepKHarisimoXopoHIparti Kputepiem omiHIOBaHHS TIPHPOTHOTO OCBITICHHS €
VYxpaian Binm 23.09.1994 Ne 263/121 (Pro zatverdzhennia  xoedimieHT MPHPOTHOI OCBITIEHOCTI, a MITYYHOTO CBITIA
Pereliku robit..., 1995). — OCBITJICHICTh, HOPMATHBHI 3HAYCHHS SKHX HABEICHI B
ITopsimok HaBuaHHs Ta MeEpeBipKH 3HaHb 3 muTanb JIBH B.2.5-28:2018 (DBN V.2.5-28:2018, 2018).
OXOPOHHU TIpaIli Ta Oe3MeKH KUTTEMISIIBHOCTI MPAIliBHUKIB OCHOBHUMH TIT1€HIYHHIMH BUMOTaMH 10 BUPOOHHYOTO

3aKJiaJiB OCBITH, YCTaHOB, OpraHizauiii Ta minxnpuemcTB, ocitieHHs € (Hohitashvili et al., 2016): piBeHb ocBiTie-

110 HaJIeXaTh 10 cepu ynpasiinHsg MiHicTepcTBa OCBITH  HOCTI TIOBUHEH BiJIIOBIATH XapakTepy 30pOoBOi poOOTH i

i Hayku YKpaiHu, BcTaHOBIOE “I10JI0KEHHS PO TOPSAOK  BCTaHOBJIEHHUM HOPMaM.

MIPOBEJICHHS] HABYAHHS 1 NEpEeBIpKU 3HAaHb 3 NMUTAHb OXO- Jlo aKyCTHMYHHX INapameTpiB, sIKi HOPMYIOTbCS 3TiTHO

poHu mpani Ta Oe3mekH XHUTTeAisbHOCTI B 3aknanax, 3 JCH 3.3.6.037-99 (DSN 3.3.6.037-99, 1999) 3anexHo

yCTaHOBaxX, OpraHizallisx, MiIPHEMCTBAX, 10 HaJEeKaTb  BiJ 0COOJIMBOCTEH BUKOHYBaHOI poOOTH, HaleXaTh Hapa-
METpHU BUPOOHIUIOTO IIYMY, YIBTPa3BYKY Ta iHPPa3BYKY.
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3 MEeTOI 3HW)KEHHS BHPOOHUYUX LIYMIB HEOOXiqHO
3aCTOCOBYBATH: TEXHI4YHI MeToqu OOpPOTHOM 3 IIyMOM;
OyniBeNbHO-aKyCTHYHI 3aXO0JH; IUCTaHLIHHE KepyBaHHS
LIYMHUMH MallMHAMU; 3aCO0U 1HANBITyaIbHOTO 3aXHUCTY;
opraHizaniitai 3axoau (Storozhuk, 2003).

Camnitapnai Hopmu JICH 3.3.6.039-99 (DSN 3.3.6.039-
99, 1999) BCcTaHOBMIOIOTH KiIacH(DIKAIil0 BHPOOHHMYNX
BiOpariii, METOAM TIri€HIYHOI OIIIHKK BUPOOHUYHX BiOpa-
i, mapamerpu, siKi HOPMYIOTBCSI, Ta X JOMYCTHMI BEIlU-
YHHH, BAMOTH 10 BUMIPIOBAaHb Ha POOOYMX MICIISIX, OCHO-
BHI 3aX01 PO IAKTHKH.

3ano0OiraHHsi HEraTUBHOMY BILIMBY BiOparii 3ailcHIO-
€TBHCS IUIIXOM 3aCTOCYBAHHSI METOJIIB, CIIOCO0IB 1 3ac00iB
KOJICKTUBHOTO 3aXUCTy Ta 3ac00iB iHIWMBIIyadbHOTO 3a-
XHCTY.

V¥ pasi Bukopucranas B HJIP cimig BpaxoByBaTH: THII,
KOHCTPYKIIIfO, iJThbOBE MPHU3HAYCHHS JIA3ePiB 1 JTa3epHUX
YCTaHOBOK Ta CTYHiHh HEOE3MEKW TE€HEPOBAHOTO HUMH
BUIPOMIHIOBAHHSI; TPAHUYHO JIOMYCTHMI PiBHI JIa3€pHOTO
BUIIPOMIHIOBAHHS; BUMOTH JI0 BJIAIUTYBAaHHA Ta €KCIUIya-
TaIlil JJa3epiB; YNHHI BUMOTH 10 BUPOOHHYHX IPUMIIICHb,
po3MillleHHs 00JIaJIHaHHS Ta OpraHizalii poOOYMX MiCIlb;
BUMOTH JI0 NEPCOHAIY; KOHTPOJIb 32 CTAHOM BHPOOHUYO-
IO CepelOBHUINA; BUMOTH 10 3aCTOCYBaHHs 3ac00iB 3aXuc-
TYy; BUMOTH IO MEIMYHOTO KOHTpOJo Tomo. HeoOxinHy
iHpopMamio Mmoo rapastii Oe3neku Mg 4ac podotH 3
na3epamH i Ja3epHUMH YCTaHOBKAMH MOXKHA OTPHMATH 3
caritapanx HopMm JJHAOII 0.03-3.09-91 (DNAOP 0.03-
3.09-91, 1991), sk 3 HOPM KOJEKCY YCTaJICHOI MPAKTHKH.

ITix gyac Bukonanus H/IP i3 3acTOCyBaHHSM IpHIIaIiB
3 JDKepenamMH 10HI3yIouOro BHIIPOMIHIOBaHHS, TIPOBE/ICH-
HI pOOIT 3 MPOMHUCIOBUMH O0’€KTaMH Ta yCTAaHOBKaMH
(sinepHi peakTopH, MPUCKOPIOBaYl 3apsHKEHUX YaCTHHOK,
PEHTIEHIBCbKI YCTAHOBKM, MEAWYHI NpWIIAAW, NPHIAIH
3ac00iB 3B’SI3Ky BHCOKOI Halpyrd TOLIO) YU B YMOBax
NPUPOAHOTO PaAiOAKTHBHOTO BHUIIPOMIHIOBAHHS ICHY€
HeOe3meKka OIMPOMIHCHHS TMPAIiBHUKIB 3 HETaTUBHUMH
Haciigkamu (TmopymieHHs (YHKIIIOHYBaHHS OpraHiB Ta
CHCTEM OpraHi3My JIFOIMHH, JEHKO3, IIPOMEHEBa XBOPOOa
TOIIIO).

HopMyBaHHS 10HI3YI09OTO BHIIPOMIHIOBAaHHS Ta paji-
AIifHAN 3aXKCT BiI JPKepPes MOTSHIIHHOTO OMPOMIHCHHS
pernamenTyerscst Hopmamu HPBY-97/]1-2000 (NRBU-
97/D-2000, 2000), npaBumamu JICIT 54-2005 (DSP
6.177-2005-09-02, 2005).

3abe3neueHHs Oe3Nekn y pas3i BUKOPUCTaHHS pajlioak-
TUBHUX DPEYOBHMH 3/IHCHIOETHCS LUIIXOM PO3POOJICHHS
KOMIIJIEKCY 3aXOJiB Ta 3ac00iB 3aXMCTy IIONO Oci0, sKi
6e3rocepeIHBO NPALIOIOTh 3 Pali0aKTUBHUMH 130TONIAMH,
a TaKoX NpAIiBHUKIB, IO IepedyBaloTh y CYMDKHHUX
MIPUMIIICHHSAX, HACEJCHHS TEPUTOPIHA, IO MEXYIOTh 3
HeOe3neyHUM 00’ €EKTOM.

Ha Bcix poOoumx MiCISIX BHKOPHCTOBYBaHe 00aj-
HAHHs, CHPOBHHA Ta MaTepiajd € MOTCHI[IHHUMH JKepe-
JIAMH IIKIUIMBUX 1 HEOe3neuHUX BHUPOOHHYHX (DAaKTOPIB,
10 MOXYTh HECHPUSTIMBO BIUIMBAaTH Ha CTaH 37I0pOB’sl
NPAIiBHUKIB, @ TAKOX IXHIX HAIIAJKIB K TElep, TaK i B
MaiiOyTHROMY, Ma€e OyTH IMPOBEACHA aTecTallis poOoUYnX
Micupb 3a ymMoBamH mpati 3rigHo 3 “Tlopsakom npoBeneH-
Hs arecrauii poboumx Micip 3a ymoBamu npami” (Pro
Poriadok provedennia atestatsii..., 1992), 3arBepmxeHoro
moctaHoBor0  Kabimery  MimicTtpiB  YkpaiHu  Bifg

01.08.1992 Ne 442. 3a pe3ynbpraTaMu arecTaiii BUpIlIy-
I0ThCS TTMTAHHS HaJaHHs TEHCIH 3a BIKOM Ha IIBrOBHX
YMOBaX, IHIIAX MTBT Ta KOMITCHCAIIIH.

VY BuUnaaky OOMEXEHHX MOXKIMBOCTEH 00 IOCSAT-
HEHHS B KOpPOTKi TepMiHH Oa)kaHOTO piBHSA OE3MEKH Ta
KOM(OPTY IIpalli JOUIIHHO MPOBECTH HA POOOYUX MICIIIX
OIIIHIOBAaHHS PU3HKIB, 3yMOBJICHNX HEOE3IEYHUMH 1 TIKi-
JUTMBUMH  BUPOOHWMYMMHU  (pakTOpamu, IO JTO3BOJISIE
NpUiMaTH PIIICHHS NP0 HEOOXIAHICTH Ta YEProBiCTh
BUKOHAHHS 3aXOJIB II0J0 3HMKEHHS pU3HuKiB (Storozhuk
etal., 2019).

[Mix uwac mposenennss HJIP, mo xapakTepusyroTbcs
IIKIJTMBUME 1 HEOC3MEYHIMH YMOBAMH TIpaIli, a TaK0XK
NoB’si3aHi 13 3a0pyAHEHHsAM abo0 3MIHCHIOIOTHCS B He-
CHPUSTINBUX METEOPOJIOTIYHUX YMOBAax, MpaLliBHUKA
srigao 3 Jupextuoro Pagn €C 89/656/€EC ta MiHima-
JBPHAMH BUMOTaMH O€3MeKH 1 OXOPOHH 3JI0pOB’S TpHU
BUKOPHCTAaHHI TIPaIiBHUKAMH 3ac00iB iHAWBITYyaIbHOTO
3axucty Ha poboyomy wmicui (Pro zatverdzhennia
Minimalnykh vymoh bezpeky..., 2018), 3a0e3neayroTscs
CIIeLialbHUM OAATOM, CIIeHiaJIbHUM B3YTTSM Ta 1HIIUMHU
3aco0aMy 1HIUBIyaIIbHOTO 3aXHCTY.

Bumoru 10 MalvH moAo 3aXUCTy JKUTTS Ta 340pOB’s
JIONMHM BCTaHOBIOE “TexHiYHWH perjgameHT Oe3neku
MarmH” (Pro zatverdzhennia Tekhnichnoho
rehlamentu..., 2013).

V pasi 3acTocyBaHHS 4M €KCIUTyaTallii MalllH, MeXa-
HI3MIB, yCTAaTKyBaHHS MiJABHUIICHOT HEOE3MEKH UM BUKO-
HaHHA poOIT MiABHUIIEHOT HeOE3MeKH BiIMOBITHO IO CTaT-
Ti 21 3akony VYkpaiam “IIpo oxopory mpami” (Zakon
Ukrainy “Pro okhoronu pratsi”, 1992) poboTtonasers
MMOBMHEH OZEP)KaTH BiMNMOBIIHHIA 103BiI Bim JlepikaBHOT
ciyx0u Ykpainu 3 nutanb npar (depxmparii).

[ponenypa BuAayi J03BOIIB, MEPEIIiKKA BUIIB POOIT, a
TaKOXX MallliH, MEXaHI3MIB Ta YCTaTKyBaHHS ITiJABHUIICHOT
HeOe31eKH, MpoBeJeHHsT ab0 eKcIuTyarallist (3acTocyBaH-
HS) SKMX TOTpeOye OTpUMaHHS JO3BOJY, 3aTBEpIXKECHA
ITocranoBoro Kabinetom MinicTpiB  YkpaiHu Bix
26.10.2011 Ne1107 (Pro zatverdzhennia Poriadku vydachi
dozvoliv..., 2011).

[Nepenik MarmmH, MeXaHi3MIB YCTaTKyBaHHs ITiIBHIIIC-
Hol HeOesnmeku 3aTBepipkeHO IlocraHoBoro KabGinerom
Minictpie Ykpaiam Bim 03.02.2021 Ne77 (Pro zatver-
dzhennia pereliku mashyn..., 2021).

IMuTtanHs opranizamii O0e3MeYHOT eKCIUTyaTallii eIeKT-
porocrnoziapcTBa CroXKHBaviB PErIiaMeHTy€e HU3Ka HOpMa-
TUBHHUX JIOKYMEHTIB, 30kpema “IIpaBuia ynamtyBaHHs
enexrpoycraHoBok” (PUE, 2017), “IlpaBuna TexHiuHOT
eKCIUTyaTalii eJleKTpoycTaHoBok croxusadiB” (Nakaz
25.07.2006 Ne 258, 2006), a Takoxx HITAOIT 40.1-1.32-01
(NPAOP 40.1-1.32-01, 2001), HITAOIT 40.1-1.21-98
(NPAOP 40.1-1.21-98, 1998), HIIAOIl 40.1-1.01-97
(NPAOP 40.1-1.01-97, 1997).

HeBin’eMHOIO CKJIQJIOBOIO HAYKOBUX JIOCHI/PKEHb ChO-
TOJICHHS € BUKOPUCTaHHS KOMII' IOTEPHOI TEXHIKU Ta Ie-
pudepiiHIX MPUCTPOIB.

Opranizaifiss 6e3nednoi poOOTH 3 KOMIT FOTEpaMu
BKJIIOYA€ HU3KY IHTaHb: MEpesik HOPMAaTHBHO-IIPABOBUX
aKTiB, Ha TIJCTaBl SKUX EKCIUIyaTyIOTb KOMII FOTEpH;
3arajbHi BHMOTM OXOPOHHM mpami mix yac poOoTH 3
KOMIT FOTEPHOIO TEXHIKOI0; BUMOTH 110 poO0dYoro micus
MpaliBHUKA; HeOE3MEeYHi Ta MIKiATUBI (PaKTOpH, MOKITHBI

Scientific Messenger LNUVMB. Series: Food Technologies, 2023, vol. 25, no 99

39



Hayxosuii Bicnuk JIHYBMB imeni C.3. Ikunpkoro. Cepist: Xapuosi Texnomnorii, 2023, T 25, Ne 99

i 9ac poOOTH 3 KOMIT FOTEPHOI TEXHIKOK Ta METOJIH,
criocodu 1 3aco0M 3aXHCTY BiJl HUX; COLialibHI Ta mpodi-
JIAKTWYHI 3aCO0M 3aXHCTY KOPUCTYBauiB KOMII IOTEPIB.

OCHOBHMMH HOPMAaTHBHO-TIPaBOBUMH aKTaMH, sIKi
BCTAaHOBJIIOIOTh BHMOTH IIOAO OpraHizamii Oe3medHol
ekcruryararii komm'rorepHoi TexHikn, € JdCanlliH
3.3.2.007-98 (DSanPiN 3.3.2.007-98, 1998), HIIAOII
0.00-7.15-18 (NPAOP 0.00-7.15-18, 2018).

Bynisni i npuMiLeHHs], a TakoX TEPUTOPIsL, Ie 3.iiic-
HIOETHCS HAyKOBa Ta HAyKOBO-TEXHIYHA HisUIBHICTB, I10-
BUHHI BIJIIMOBIIATH BHMOTaM, 3a3HAYCHHM B JCPIKaBHUX
OyaiBenbHUX HOpMax, 30kpema JIBH B.2.2-12:2019 (DBN
B.2.2-12:2019, 2019), JbH B.2.2-28:2010 (DBN V.2.2-
28:2010, 2011), ABH B.2.2-9-2019 (DBN V.2.2-9:2018,
2018).

[InanyBanHs 1 moBepxoBiCTH OyniBenb, IUIOMIy Ta
00’eM TPHUMIIIEHb, CKJIAJ 1 OCHAIIEHHS CaHiTapHO-
moOyTOBHUX Ta 1HIIUX JOTMOMDKHUX MPHUMIIIEHB, IPOXO.IH,
LUISXM eBaKyallii TOIO BH3HAYalOTh 3TIJHO 3 YHHHUMHU
HOPMaTUBHUMH JOKYMEHTAMH.

Jnst BU3HA4YEGHHS CaHITApHO-IIOOYTOBOIO OOCIYroBY-
BaHHS 1 MEJIMYHOI'O 3aXMCTY IPAliBHUKIB 32 BCTaHOBJIE-
HUMH HOpPMamH OOJaJHYIOTBCS  CaHITaPHO-NMOOYTOBI
NPUMILICHHS, OPUMILICHHS Ui TpUHOMY 1Xi, HpUMi-
LIEHHs U1 HaJIaHHA MEIWYHOI JOMOMOTIHM, KiMHATH JUISt
BIJIIIOYMHKY B poOOYMii Yac i MCUXOJIOTIYHOTO PO3BaHTa-
JKECHHSI; OpPraHi30BYIOThCS ITOCTH, YKOMIUICKTOBaHI arTed-
KaMH Ul HaJaHHS JOMEIMYHOI JOIOMOTH; BCTAHOBIIFO-
FOTBCS amapaTd (IpUCTpoi) A 3a0e3MeUeHHs MpaliBHU-
KiB IIMTHOIO BOJOIO Ta IHIIIE.

OCHOBHI BUMOTH III0JI0 OOJAIITYBaHHS CHCTEM OCBIT-
JICHHs, BOJOIIOCTayaHHS Ta KaHaJi3alii, omaneHHs, BEeH-
TWIALIT Ta KOHJWIIIOHYBaHHsI MOBITPs 3a3HAYCHI B Jep-
»aBHUX OyniBenbHuX HopMmax JIBH B.2.5-28:2018 (DBN
V.2.5-28:2018, 2018), JIbH B.2.5-64:2012 (DBN V.2.5-
64:2012, 2012), OBH B.2.5-67:2013 (DBN V.2.5-
67:2013, 2013).

OCHOBHI BUMOTH III0JI0 3a0€3Me4YeHHs MOXKEeXHOT 0e3-
IeKH Ta IMBUTFHOTO 3aXWCTy 3a3HaudeHi B Komekci musi-
npHOTO 3axucty Ykpaimm (Kodeks tsyvilnoho zakhystu
Ukrainy, 2013) ta y IIpaBmiax moxexHOi Oe3leKkd B
VYxpaini HAITB A.01.001-2014 (BCTaHOBIIIOIOTH 3arajbHi
BUMOTH 3 mokexHoi Oe3mexu) (NAPB A.01.001-2014,
2014).

[TpoTunoxxexxHuii 3axucT 00’€KTa 3IIMCHIOETBCS 3a
HarpsiMaMu: OOMEKEeHHsSI pO3MIpiB Ta MOIIMPEHHS IOXKe-
Ki; 0OOMEKEHHSI PO3BUTKY IOXKEXi; 3a0e3neueHHs Oe3rie-
YHOI eBaKyalii JtoJeld Ta MaifHa; CTBOPEHHS yYMOB JUIsi
YCIIIIHOTO TaciHHS MOXKEXI.

Bumoru mono npoekTyBaHHs, OyAiBHHITBA, PEKOHC-
TPYKIIi Ta eKCIuTyaTallil OJMCKAaBKO3aXHCTy BCiX BHIB
OyziBens, CIOPYA 1 MIPOMUCIOBAX KOMYHIKAIlii, He3aje-
JKHO BiJ BIZOMYOI HaJCKHOCTI Ta (OPMH BIIACHOCTI, Ha-
Bemeni B JICTY EN 62305-1:2012 (DSTU EN 62305-
1:2012, 2012). Takox YMHHMMH € ICPKaBHI CTaHIAPTH
nanoi cepii: ICTY IEC 62305-2:2012; ICTY EN 62305-
3:2012; ACTY EN 62305-4:2012 (Natsionalni standarty
Ukrainy. Biznes-portal “Leonorm”).

3araibHi BUMOTH ITOKEXHOI Oe3neku 0 OyIuHKIB,
OyniBensb, criopy/ OyIb-IKOTO NMPU3HAYEHHS, 10 CIIPSIMO-
BaHI Ha OOMEXEHHs MOIIMPEHHS IOXEeXI MK OyAanHKa-
MH, 0OMEXEHHS TMOIINUPEHHs MOXeXi B OyIMHKax, MiaT-

BEp/DKEHHs1 Oe3NedHoi eBakyallii JroJel, 3aXucTy BiX
TaCiHHS IOXKeXI Ta TPOBEICHHS PATYBAHHS JIOACH ITiJ
Yac IOXKEXi, 3aCTOCYBaHHS CHCTEM IPOTUIIOXKEKHOTO
3axucty HaBemeHo B JIBH B.1.1-7:2016 (DBN V.I1.1-
7:2016, 2016).

BuMorn mono mpoeKkTyBaHHS, MOHTYBAaHHS, IIEPEBi-
PSHHS BIOMOBITHOCTI Ta MIATPUMAHHS EKCIUTyaTaIliifHOl
MPUAATHOCTI CUCTEM MPOTHUIIOKEKHOIO 3aXHCTY, a came
aBTOMAaTHYHUX CHCTEM, aBTOHOMHHUX CHCTEM IOXeKOoTa-
CIHHSI JIOKQJIbHOTO 3aCTOCYBaHHS, CHUCTEM IOXKEKHOT
CUrHaji3auii, CHCTEM OIOBIIIEHHS PO MOXEXY Ta YII-
paBIIiHHS €BAaKyIOBaHHSM JIFOJIEH, CUCTEM HPOTHIUMHOIO
3aXHCTY, CHCTEM LEHTPATi30BaHOTO IOKEKHOTO CIIOCTE-
piraHHs, JAWcHeTYepu3alii CHCTEM IPOTUIIOKEKHOTO
3axucty — HaBejeHi B JIBH B.2.5-56-2014 (DBN V.2.5-
56-2014,2014).

BucHoBkn

Otxe, rapaHTyBaHHS O€3NEYHHUX 1 HEIIKIUIMBUX YMOB
mparli, MmokexxHoi Oe3meku mim yac mposeaenHs HJIP
MOXJIUBE Y pa31 BUKOHAHHsS BUMOI' 3aKOHOAABCTBA Ta
IHIIUX HOPMATHBHO-TIPABOBUX AaKTIB 13 3a3HAYEHUX ITH-
TaHb HUIAXOM BIIPOBAIKCHHSA HU3KH 33XOI[iB, 30Kpema:
CTBOPEHHSI €()EKTUBHOI CHCTEMH YINPABIIHHSI OXOPOHOIO
npari; 3a0e3nedeHHs poOOTH CIy’)XOM OXOpPOHM IIparli;
HaJIGKHE OONAIITyBaHHS POOOYHMX MiCIlb JOCIIIHUKIB,
pobounx 30H, BUPOOHUYNX i HEBHPOOHMYUX MPUMIIICHB,
OyxiBens Ta copyn; BUOip, OONAIITYBaHHS 1 yTpUMaHHS
B Tpale3gaTHOMy Ta O€3MeYHOMY CTaHi IHXKEHEPHUX
Mepex; BuOip Oe3meyHux 3aco0iB mpaili, OE3MedHOro
MPOBEJCHHS POOIT 13 3aCTOCYBaHHSM 3ac00iB Ipalli; mij-
0ip, mpodeciiiHe HaBYaHHS IPALBHUKIB, SIKi 32 CTAHOM
3/I0pOB’s Ta PIBHEM IiITOTOBKH 37[aTHI BUKOHYBATH IOK-
najgeHi 00OB’S3KM; HaBYaHHS 3 NUTaHb OXOPOHM Ipaili
MEPCOHATy, 3aJlyueHOro JIO OpraHizamii, MiATOTOBKH,
3a0e3reueHHs Ta IPOBEICHHS HAyKOBUX JOCIIiIKEHb;
OTPUMaHHS JO3BUIBHUX TOKYMEHTIB JUISl MiATBEPIKCHHS
CIIPOMOXHOCTI 0O€3MEeYHOI eKCIUTyaTallil yCTaTKyBaHHS Ta
BUKOHAHHS POOIT MiIBUIIEHOI HEOE3MEeKH; 3a0e3MeUeHHS
HAJIC)KHUX CaHITApPHO-TITi€HIYHUX YMOB Ipari; 3abe3re-
YeHHS NPaLiBHUKIB HEOOXIIHUM CIIELOISTOM, CIIELB3YT-
TAM Ta IHIIUMH 3aCO00aMHU I1HJMBIAYaJIbHOTO 3aXHUCTY;
3aCTOCYBaHHS, y pa3i BUKOHAHHS POOIT 3 BAXKKAMH Ta
IIKIJUIMBUMHA YMOBaMH TIpalli, 3aX0/iB Ta 3aco0iB 110J0
KOMIICHCAI[il MpaiiBHAUKaM MOKJIHBOIO HETaTUBHOTO
BIUIMBY Ha CTaH 310pOB’S; 3AIHCHEHHsS NEPBUHHUX Ta
MEPIONIHAX MEIUYHUX OTJISINIIB IMPAIiBHUKIB; 3a0e3re-
YEHHsI [TOXKEeXKHOT Oe3MeKH, TEXHOTeHHOI Oe3neku Ta 0e3-
MEKM B yMOBAaX HA/I3BUYAWHHUX CHTYyaLiil.

Besneunicte HJIP, sk i Oyap-SIKOTO 1HIIOTO TPYIOBOTO
mpoIiecy, 3a0e3Meuy€eThCs MUITXOM peai3allil KOMIUIEKCY
3aX0/iB 1 3aC00iB, COPSIMOBAHUX Ha 30CPEIKECHHS KHTTS,
3I0POB’sl Ta MPaLE3aTHOCTI JIOJUHN Y MpOLEC] mpaii 3
METOI0 3a0€3MIeYEeHHS CTAJIOr0 PO3BUTKY CyCIIUIbCTBA.

Bigomocti npo koHQJIIKT iHTEpeciB
ABTOpU CTBEp/KYIOTh NPO BIACYTHICTH KOH(]IIKTY
iHTEpeciB.
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for its safety and quality were established, a system for monitoring raw materials for the production of
salads based on vegetables and fruits was developed, a system for monitoring the sanitary and hygienic
condition of production was developed, and the effectiveness of the developed system was monitored. Criti-
cal control points were established at the stages of raw material acceptance, intermediate storage of raw
materials, and production. In the course of the work, a system for monitoring the safety and quality of pro-
duction of salads based on vegetables and fruits, namely vitamin salad for a restaurant establishment based
on HACCP principles, was developed. The technology and organization of salad production, namely vita-
min salad, were analyzed and requirements for its safety and quality were established. A monitoring system
was developed at all stages of salad production, as well as a system for monitoring the sanitary and hygien-
ic condition and a critical control point was established to ensure compliance with quarantine requirements
by personnel at all stages of product production. Monitoring procedures were defined based on the devel-
oped measures, as well as corrective actions, and the effectiveness of the developed system was evaluated.

Key words: system, monitoring, salad, vegetables, HACCP.

Cucrema MOHITOPMHTY 0e3MeKH Ta SIKOCTI BUPOOHHUIITBA CAJIATy HA OCHOBI OBOYiB
Ta QPYKTIB

A. O. Jonenko™

Hayionanvnuii ynieepcumem xapyosux mexuonoziu, m. Kuis, Yxpaina

Bnposaoorcenns cucmemu HACCP 6 xapuositi npomucnosocmi 015 6U20MO6IeHHsA CANany Ha OCHO8I 0604ie ma Gpyxkmie. Pospodnenns
cucmemu MOHImopuney besnexu ma AKOCmi 6upoOHUYMEA Y 3aK1A0I PeCHOPAHHO20 20CHOOGPCIMBA CANAMI8 HA OCHOGI 080Yi6 Mma GpyKmie
3eiono 3 cucmemoro HACCP. [na eupobnuymea canamy na ocHo8i 0604ié ma pykmie y 3aKk1adi peCmopanHo20 20cno0apcmea 3a cucme-
moro HACCP 6yn0 6ukoHaHo ne6ni 00CHIONCEHHS, NPOAHANI308AHO MEXHONIO2II0 Calamie Ha OCHOBI 0804I8 I (hpYKmMi6, a MmaKoic 6CManosie-
HO 8UMO2U U000 ii be3neyHocmi ma AKOCMI, pO3pOONEHO CUCmeMy MOHIMOPUH2Y CUPOSUHU Ol 6UPOOHUYMEA CANAMIE HA OCHOEI 060YI6 i
¢pyrxmis, po3pobneno cucmemy MOHIMOPUHZY CAHIMAPHO-2I2ICHIYHO20 CMARY GUPOOHUYMBA, NPOBEOeHO KOHMPOIbL OIE6OCHi po3pooieHOl
cucmemu. byno 6cmanosno KOHMPOILHI KPUMUYHI MOYKU HA eMAnax: NPUILMAHHA CUPOBUNU, NPOMIJICHO20 30epiecAHHA CUPOSUHU MA BUPOO-
Huymea. I1i0 uac euxonanna pobomu 6y10 po3poOaeHO cucmemy MOHIMOpUHzy be3neyHocmi ma AKOCHI UpOOHUYMEA Canamié Ha OCHOGI
ogouig i (pykmie, a came caramy “‘Bimaminno2o” 0ns 3axkaiady pecmopanHozo 2ocnooapcmea na ocHosi npunyunie HACCP. 30iticneno
ananiz mexnono2ii ma opeanizayii eupobnuymea caramis, a came caiamy ‘“‘Bimaminnoeo” ma 6cmanoeieno umocu wooo ii besneunocmi
ma axocmi. Byno po3pobaeno cucmemy MOHIMOpUH2y HA 6CIX emanax eUpoOHUYMSEa caianty, a maxodlic po3poodieHo cucmemy MOHImMopuHey
CAHIMAapHO-2i2IEHIYHO20 CMARY | 6CIMAHOBNIEHO KPUMUYHY MOYKY KOHMPOIIO, KA CIMOCYEMbCs 3a0e3nedents 0OMpUMAHts KapaHmuHHUX
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6UMO2 NEPCOHANIOM HA 6CIX emanax 6upoOHuymsa npooykny. Ilpoyedypu MoHimopunzy Oynu 6UsHayeHi Ha OCHO8I po3pobaeHuX 3ax00i6, a
maxood#c Kopueysanvhi 0ii ma 30iticheno oyinKy diegocmi po3pobaeHoi cucmemu.

Knrwuosi cnosa: cucmema, monimopune, canam, ogoui, HACCP.
Beryn

B yMoBax iHTErpyBaHHS TOPTiBEIBHOTO IPOCTOPY VIS
3aKJIAiB PECTOPAHHOTO TOCMOJApCTBa IMpoOiieMa BIIPO-
Ba/DKCHHS CHUCTEM YIPABIIHHSA OC3MEYHICTIO 3a MPHHIHU-
namu HACCP mopoky HaOyBae aktyanbHOCTi. be3neka B
XapuyBaHHI € OCHOBHOIO METOI0 PECTOpaHHOro Oi3Hecy,
II0 HEMOXJIMBO 0€3 pOo3pOOJICHHS Ta BIPOBAKCHHS
CHCTEMH YIPaBJIiHHS OE3MEKOI0 XapuoBOro BUPOOHUIITBA.
BpaxoByroun BU3HA4YE€HI YMOBH, KEpPIBHHKH 3aKJIa/IiB
PECTOPaHHOTO TOCHOAAPCTBA 3 MOBHUM IMKIJIOM BHPOO-
HULTBA, SKI NParHyTh IO JiJepcTBa B KOHKYPEHTHIH
60poTH0i Ha HAIlOHAJIBHOMY Ta 3aKOPJOHHHX PHHKaX,
YK€ ChOTOJIHI PO3POOIIOIOTH Ta BBOISATH CUCTEMH YIIPaB-
ninag 6e3neynictio 3a npunumaMua HACCP. [Ipo6memu
pO3poOJICHHS Ta BIPOBAIKEHHS MAaHOI CHCTEMH Ha IiAI-
PHEMCTBAX XapuyBaHHS HaOyJIM aKTyaJbHOTO 3HA4YCHHS,
0COOJIMBO B yMOBAax IHTerpyBaHHs YKpaiHu y 3apyOikHi
puHKH BHpoOHHMHITBAa Ta mocayr (Mizobe et al., 2000;
Plakhotin et al., 2009; Syrokhman et al., 2015; Bogatko et
al., 2017; 2018; Lozova & Syrokhman, 2018; Bomba &
Susol, 2020).

Taoauna 1
®dopma onmcy canat “BitamiHHMNA”

[Tin yac pedpopm B Ykpaini Oyso npuiinsro 3axoH “TIpo
BHECEHHSI 3MIH JI0 JIESKMX 3aKOHO/IABUMX AKTIB LIOJO Xap-
YOBUX IMPOMYKTIB” 3rigHO 3 AKkuM i3 20 BepecHs 2019 poky
HaOyTM YMHHOCTI HOPMH, IO IepeadavaroTh 000B’I3KOBE
3alpOBaPKEHHST CHCTEMH aHaji3y HeOesnmeuHnx (pakTopis
Ta KOHTpoo y Kputnyanx Toukax (HACCP).

Martepian i MeToaN J0CTiTAKEHb

Cayati Ha OCHOBI OBOYIB i ()PYKTIB MarOTh BHUTOTOB-
JSITUCSA 13 TOTPUMAHHSIM YCiX BHUMOT, IO JI0 HUX BHCYBa-
I0ThCS. YTIOPSIIKOBaHI Ta YiTKO NMpPONHCaHi il € 3amopy-
KOIO SIKICHOTO Ta O€3IEeYHOro IMpOAYyKTY, KOHTPOJIb 32
MOTPHMAaHHSIM BHMOT € IIOKa3HUKOM BiAITOBiTaIbHOT
pobotu Kowmicii, sika po3podmira mporpamy HACCP mns
3aKJIaJly PECTOPaHHOTO rOCIIOapCTBRa.

3ais eeKTUBHOI PO3POOKH CHUCTEMH MOHITOPHHIY
SIKOCTI Ta OC3MEKH CIIiJ PO3PI3HATH MOHATTS SAKICTh Ta
oe3neka. besneka B cucremi HACCP noB’si3aHa 3 pusu-
KaMH, [0 MOXYTh CIPHYHMHSATH HEraTHBHI HACIIJKH.
Came HpaBI/IHLHiCTb TIIYMaUCHHA LbOI'0 MOHATTA € 3aIlo-
pykoro edpexruBHoro miany HACCP.

Bupx Ta o¢inilina HazBa mpoayKmii

Cauar “Bitaminauii”

Kateropist npoaykiii

Cajar CBIKHIA

Tlo3HaueHHst Ta Ha3Ba 3aKOHOJABYHMX HOPM,
JIOKYMEHTIB, SIKi BCTAHOBJIFOIOTH BUMOTH 10
0e31eyHOCTI MPOAYKIT

JCTY 8107:2015 Canar cBixwHii

Cxutajy mpotyKTy

Kamycra GinokayanHa, MOpKBa, MOy 3elIeHa, s0yKa, Cik JINMOHA, CUPOIl KOHCE-

PBOBAHOTO KOMIIOTY, IlyKOp, CMETaHa

Kinekicte MAD®AM, KVO B 1 r — e Ginbiue nixk 5x10%; Gakrepii rpynu KumKkoBux
nanu4ok (komi ¢opmu), B 0,1 r — He H03BOJICHO; MATOr€HHI MIKpOOpraHi3Mu, a

BiosoriuHi XapakTepUCTHKH, SKi CTOCYIOTHCS
0e3MeYHOCTI MPOIYKTY

Takok Oaktepii poxy Canbmonena, B 50 r — He mo3BosieHO; CynbdiTpenykyrodi
kioctpuii, B 0,01 T — He mo3BosieHO; wticHsBi rpudn, KYO B 1 T — He Oiblie HixX

5x10%; Staph, aureus B 1 T — He n03BoNEHO; B. cereus, KYO B 1 r — He Ginblue Hixk

1x10?

MacoBa JacTka BOJIOTH — He Oiblre Hixk 65 %; MacoBa 4acTKa KHpY — He Oinmblie

XimiuHi Ta Gi3W9HI XapaKTEePUCTHKH, SIKi CTO-
CYIOTBCS O€3MIeYHOCTI IIPOIYKTY

HiX 9 %; MacoBa 4acTKa KyXOHHOI coili — He Ourbme Hix 4 %; MacoBa JacTKa Me-
TaJICBUX JOMIIIOK (PO3Mip OKPEMHX YaCTHHOK — He Oimbmie Hik 0,3 MM y HalO11b-

oMy JiiniliHoMy BuMipi), %, He Ginbiue Hixk 3x10%

CTpOK MPHIATHOCTI JI0 CIIOKUBAHHS 5-7 nuiB

YMoBu 30epiraHHs

30epiraté B 0XOJOMKYBaTbHUX KamMepax MpH TemrepaTypi He Bumiiid Hix 5 °C Ta
BOJIOTOCTi NOBITpPsI He OinbIiit HiX 75 %

[TakyBaHHs

ITauky MoieTHUIIEHOBI

HasBa, maca, mepenik iHrpemieHTIB, MiHIMaJbHUH TEpMiH Ta yMOBH 30epiraHus,

MapkyBaHHS CTOCOBHO 0€3MEYHOCTI MPOIAYKTY

CIIOXKHMBAHHA

HasBHICTh QJICPrCHIB, MOYKHBHA IIHHICTh, KIHIIEBA JaTa CIOXHBAaHHS, 3a3HAYCHHS
BUPOOHHMKA, KpaiHa IMOXO/HKEHHS OCHOBHOTO IHTpEIi€HTa, PEKOMEHMAIN] 010

MeTou po3NOBCIOKEHHS (peai3ariii)
MPOAYKIIT

B mepeskax po3apiOHOI TOpriBii, B 3aKiagax peCTOPAHHOTO roCHOAapCTBa

Bupx Ta o¢imiiina HazBa mpoayKIii

Camnar cBixuii “Bitaminuunii”

BPIKOpI/ICTaHHSI 3a [MPU3HAYCHHAM

SIk camMocTiHHUH BHPIO Ta SIK KOMIIOHEHT iHIIUX CTPaB

MoJTMBE BUKOPHCTAHHS He 32 mpu3HadeHHsM JlaHi BiacyTHI

[epenbauyBaHi crioxuBadi

[upoki Macu HaceNeHHs

VYpas3nuBi rpynu CrioxuBadiB Bincyrtni
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O1iHKa PU3UKIB CIYXHTb MIAIPYHTAM JJIsl BU3HAUCH-
HSl 3aXOJIiB KOHTPOJIO, SIKi OyAyTh 3aCTOCOBYBATHCS Ha
BHUPOOHUIITBI.

Jnst ehexTHBHOI OIIIHKM CIIii BpaXxoByBaTH Bci (ak-
TOPH, IO MOXYTbH MOTPAIUTH 0 BUPOOHUYOTO CEepeno-
BHIa, BUHUKHYTH B pe3yJbTaTi MepepoOKH MpPOMYKIIii,
1HIII.

o ¢axTopiB pusnKy HayexaTb 010JOTI4HI, XIMIUHI Ta
Gbi3UYHI PU3UKH.

Taoaunsa 2

VYci WMOBIPHOCTI BUHMKHEHHST YMHHHUKIB HEOOXiTHO
BPaxOBYBAaTH MiJl 4ac po3poOKH CUCTEMH MOHITOPHUHTY.

JUii mpuroTyBaHHsS calaTiB BHKOPHUCTOBYIOTH CHPI
0BOYi Ta PYKTH, & TAKOXK BiJIBapHi, KBalleHI i MapHHO-
BaHi oBoui. Cajar MO)KHa NPHUTOTYBaTH 3 OJHOTO BHIY
OBOYIB a00 AeKimTpKOX BUMOIB. Sk 3pa3ok Ais BIIpOBa-
JUKEHHSI CHCTEMH MOHITOPHHTY O€3IeKH Ta SKOCTi OyIo
o0paHo cajar “BitamiHHuit".

XapakTepucTHKa CHPOBUHHU, HEOOX1/IHOT /111 BAPOOHMIITBA cajiaTy cBixoro “BiraminHOro”

HopmatuHauii

CupoBuna
JIOKYMEHT

ITakyBanbHuit
MaTepian

Hopmarusauit
JIOKYMEHT

Kanycra 6i10kayanHa JACTY 7037:2009

SIIMKOBI migmoHu I'OCT 17812, TOCT 20463

Mopksa JACTY 7035:2009 SIIMKOBI MiIOHU I'OCT 17812, TOCT 20463
[{uOyns 3enenHa JACTY 6011:2008 [TiBka nomietusieHoBa. TexHIYHI YMOBH I'OCT 10354-82
Slonyka JCTY 8133:2015 SIIMKoBI migmoHn I'OCT 17812, TOCT 20463

Tapa 3 K07b0pOBHX a00 HEKOJILOPOBUX MOJIMEPHHX
MaTepiaiB, Tapa 31 CKjia, MakeTH 3 JIAMiHOBAHUM

Cik nmuMoHa JCTY 7159:2010

I'oCT 10117.1, TOCT
10117.2,TOCT 5717

MTOKPUBOM
concemonanoro ZICTY 81022015 warepinn, 2apa o ot naern + navinonany [ OCT 10117, TOCT
KOMIIOTY TIOKPUBOM -
Lykop JCTY 4623:2006 [NanepoBi MilIKH i TaKeTH TY ¥V 00951706-002
Cmerana JICTY 4418:2005 ITakeTn, 6aHKH, KOPOOOUKH, CTAKAHUMKH 3 MOJIiME- FOCT 25951

pHEX MaTepiaiiB abo OaHKU CKISHI

Pe3yabTaTH Ta iX 00roBOpeHHsA

KoHuTposs mi€BOCTI pO3pOOJICHOT CHCTEMH 3IIHCHIO-
€TbCS TMICIs JBOX CTaAill BIPOBAKCHHS MPOLEAYP
HACCP. [lo Takux Hajexarh IUIaHyBaHH Ta IMiJrOTOBKA;
po3pobnennss HACCP-mnany. Ilicns nanux eramiB mpo-
BOJIUTHCS JOKyMEHTYBaHHSI Ta ITEpEBipKa Ji€EBOCTI po3po-
onenoro many HACCP.

Po3pobOka mmany HACCP 3acHOBaHa Ha IT’SITH 13 CEMH
TIPUHIATIIB.

IIpu mpoBeneHHi aHANI3Yy HeOe3nmeyHnx (HhakTopiB Bap-
TO TOKJIAJATHUCS Ha HAYKOBO IMIATBEPIKEHI (aKTOpH
PHU3HKY Ta YHUKATH XMOHUX PIllIeHb, SIKI MOXYTb [TPU3BO-
JIUTH JI0 CKJaJaHHs HeedekTuBHOro many. [1ix yac Bu-
3Ha4YeHHS KPUTHYHO JOMYCTUMHX Mex A KokHoi KKT
CJIiI KepyBaTUCh TEXHIYHOIO JOKyMEHTalli€lo Ha o0nai-
HaHHS, KUTbKICHUMU MOKa3HHKaMHU Mpoliecy abo TeXHO-
JIOTIYHAMU TIOKa3HUKAMH TPOAYKIlii, 3a3HAYCHHUMH B
JIOKYMEHTaX, 3a SKHMH MOKHA YiTKO BiIOKPEMUTH Halle-
YKHE TIPOTIKaHHS MPOLECY BiJl HEHAIEKHOTO.

J1 KOXKHOT KPUTHYHOT TOYKH CIIiZi BCTAHOBHUTH CHC-
TEMY MOHITOPHHTY JJIsl BIIEBHEHOCTi B TOMY, IO KPUTHY-
Hi Mexi ansa koxxHOoi KKT He mepeBHIIyrOTHCS 1 mporiec
ITi7] KOHTPOJIEM.

OcranniM kpokoM po3podku HACCP-mnany € Bcra-
HOBJICHHS [Iilf, 5IKI I03BOJIATH MMOBEPHYTHU IMPOLIEC BUPOO-

HULTBA Y BCTAHOBJICHI KPUTHYHI MEXIi, a IPOJYKT B CTa-
Tyc Oe3neuHoro. Ilicist eeKTHBHOrO 3aCTOCYBaHHS 11 SITH
3 cemu npuHnuinis HACCP ta po3poOku HEOOXigHOT
JIOKYMEHTAIIIi CJIiJ] MEPEUTH 10 TPETHOTO €TaIy MepeBip-
KU J€BOCTI Ta e(eKTHBHOCTI pO3po0JIeHOT CHCTEMH YII-
paBiiiHHs, ska 06a3zyerbes Ha npuHuunax HACCP.

3a nonomororo Tadauii 4 MOXHa OLIHUTH HeOe3neuHi
YHHHHKH.

SAxmio koedimienT K > 0,6, To HeOe3meUHUI YNHHUK —
3Hauymuid. [Ticis npoBeneHHs aHami3y, SKU HaBEACHO y
TaOauil 3, MA BUSIBHIIH, IO IOTEHLIMHO HEOE3MEYHUMHU
YUHHUKAMU TIPH BUPOOHUIITBI CallaTiB € CTadis TepMO00-
POOKH IEAKUX IHIPEIIEHTIB CTPABH.

[Ticnst TOro sIk MM MpoaHami3yBajik HeOE3Me4HI YMH-
HUKH Ta OLIHWIM iX CyTTEBICTh Yy TaOuuill 3, CKIagaeMo
nepeltik 3armo0bKHUX J1iH, 1m0 odopmiieHi y Tabmuii 5.

3 Tabmuii 6 BuaHo, mo MoxHa Buainnta KKT 1, KKT
2, KKT 3. Jlna 3nificaenHs tpersoro npunouny HACCP
HEOOXiTHO BHM3HAYUTH KPUTWYHUMH TPAaHUYHUMH BEJIH-
yuHamu i koxkHoi KKT, mio mokasye makcumalibHe
Ta/ab0 MiHIMaJIbHE 3HAYEHHS, B MEKaxX SIKOTO HEOOXIIHO
YTpUMYBaTH TEBHUHA Oi0JOTIYHMN, XIMIYHUHA 9u (Pi3ud-
auit napamerp Ha KKT mist 3anobirands, yHUKHEHHS a0o
3MEHIICHHS O NMPUIHATHOTO PiBHS PU3MKY 1100 Oe3re-
KU Xap4yOBHX IIPOIYKTIB.
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Tabauusa 3
BuzHaueHHs1 HeOe3eUHNX YMHHMKIB Ta PETYJIIOBaJIbHI /il 1100 3ar00iraHHs 3MEHILIEHHs! CTYIEHs pU3HKY HeOe3NeYHUX
YHHHHKIB
Merozonorist 3arnpornoHoBaHi peryIroBaibHi Aii
. OLIIHIOBaHHS 0/10 3aro0iranHs, yCyHeHHs abo
Etanu nponecy HeG6e3neuni ynHHIKH ! HHox yey
HeOe3MeuHNX 3MEHILCHHS CTYIEHS pU3UKY HeOe3-
YMHHHKIB HEYHOT0 YHHHUKA
HaiimenyBanus Ilo3nauen-
Ne Y [TpuunHa nosBu Bp B CP
eTamny Hs
IMopyuieHHs WiicHOCTI MaKy- . .
. - peTeNnbHa TepeBipka NOCTaYaIbHUKIB,
. b BaHHS, MiABUILEHHS Temneparypa 0,1 2 0,2 .
Ipnitom sGepirans X YMOBH TPaHCHIOPTYBAHHST;
1 cupoBHHH Ha . N - BXIIHHI KOHTPOJIb KOMIPHUKOM;
HenpaBunbHuil TeMIepaTypHHit . .
BHUPOOHUIITBO X . 02 2 04 - IeploYHa epeBipKa CHPOBUHHU Ha
PEXUM TIPU TPAHCTIOPTYBaHHI .
SKICTD
D IlopynieHHs naKyBaHHs 02 2 04
b Pizkuii mepenaa TeMmeparyp 02 2 04 . . .
. - HOBipKa BUMIiPIOBAJIBbHUX MIPUJIA/IIB;
[Ipomixkae X OKHCIICHHS 01 2 02 P p PHITAJIB,
30epiranHs Jedopmartis, mopymeHHs mijic - PHKOPHCTAHILL HOCYALY AU XapHo-
() P > Hopy 0,1 3 03 BUX MPOJIYKTiB
HOCTI ITaKyBaHHs
. b 3aHanTo TpuBanmii yac HarpiBaHHsS 0,2 1 0,2 - moTpUMAHHSI TEXHOJIOTIi BUPOOHHIITBA
[linroroBka . .
X OKUCHEHHS XKUPIB 0,1 2 0,2 - BHKOpPHCTaHHS CIIEI[iAJTEHOTO 00a-
CHPOBUHHU . . .
) HasiBHiCTh TBEpAMX JOMIIIOK 02 2 04 JIHAHHSL JUIsL TPOCIIOBaHHS
HenocraTHs TpuBaiicts
3 A P 02 3 06 . .
BHpoGHHITEO TEPMOOOPOOKH - IepeBipKa TEPMOMETPIB; TOTPHU-
4 p . [TpuroryBaHHS B IOIIKOKEHOMY MaHHsI [TPaBUJI IPUTOTYBaHHS;
cajaTiB X . 01 3 0,3
nocyni - perenbHe GopMyBaHHS H/(
D Jedopmartis BupoOiB 02 1 02

VYMmoBHI mo3HaueHHs: b — Giomoriuni HeOe3neyni ynHHUKN, @ — Gi3uyni HeOe3meuHi YMHHUKKE, X — XiMiuHI HeOe3ne4Hi
YUHHUKY; Bp — BipOriqHiCTh BAHUKHEHHS YMHHKKA; B — Baromicth unHHuKa; CP — cTymHiHb pH3HKY.

Taoanusa 4

®dopma METOHOJIOTIT OLIHKK HEOS3MeUHNX YHHHUKIB

BiporigHicTh BUHUKHEHHS HEOE3I1EYHOTO

Barowmicte mkimnsoro BBy — CP

YHMHHMKA-B K=BxC Hesucoka (C=1)  Cepenns (C=2) Bucoka (C=3)
Hesucoka B=0,1 K=0,1/- K=0,2/- K=0,3/-
Cepenust B=0,2/- K=0,2/- K=04/- K=0,6/+

Brcoka B=0,3 K=0,3/- K=0,6/+ K=0,9/+

Tao6auus 5

3ano0ixHi 3ax0au 3a GakTopaMu HeOe3NEeYHNX YHHHHKIB

Hassa nponykry

3ano0iKHI Iii

InenTrdikoBaHMi HEOE3MEUHUI YHHHUK

IIponenypa 3ano0i>xHOT il

CupoBHuHA Ta MaTepiaJli iHrPelieHTIB

D.: TBepﬂI/Iﬁ IJIAaCTUK, IIMAaTOYKH TLI0Y0K

MIT mopo crneundikanii (BUMOTM) 10 CUPOBHUHU Ta KOHTPOJb 32 HOCTadyalIbHUKAMU,
BXIiIHHI KOHTPOJIb IUJTICHOCTI YIAKOBKH CHPOBHHH;

b. ITatorenHi MikpoopraHiamy, B T. 4.
Salmonella, Listeria monocytogenes,
E. coli; ymoBHO-n1aToreHHi St. aureus

Bci mocravansHUKHM CHPOBHHH Ta XapyOBHX NPOIYKTIB 3aTBEpIXKCEHi, IepeOyBarTh
i KOHTpoiieM Jlep KIpoAcoKUBCITYKOH, CYyNIPOBiAHI TOKYMEHTH HanaroThcsa. CHpo-
BUHA Ta FOTOBA NPOXYKIIiS IOCTAYAEThCS B 3aIIAKOBAHOMY BUIIIAL. Y TeIUIMi mepion
POKy BIpOTiIHICTH HEIOTPHMAHHS TEMIIEpPAaTypHHX PEXHMIB 3pocTae. YIIpaBIIiHHS:
MITY-10 “Cneuudikarii (BUMOrn) 10 CUPOBHHHU Ta KOHTPOJb 3a ITOCTaYaIbHHUKAMK .
Bxinnuii kouTposib. HaBuanHst nepcoHany

X.: Toxcu4HI eJIeMEeHTH, paJioHyKIIiN,
MECTULIM/IN, aHTHO10THKH, MIKOTOKCHHH,
CIPYHCTHIA aHTIAPUI, TIOKCHHU

Biporianicts nosiBU HeBHCOKA. Bci MocTavyanbHUKKA CHPOBHHH Ta Xap4OBUX MPOIYKTIB
3aTBEp/UKEHI, MepeOyBaloTh MiJ KOHTPOIEM JIepXKIPOACIOKHUBCIYKOH, CYIPOBiIHI
JIOKYMEHTH HaJatoThest. CHpOBHMHA Ta TOTOBA MPOAYKIIIS TOCTAYAETHCS B 3a[IAKOBAHOMY
Buriani. Yopasmuiaas: [ITY-10. Bxigawii KoHTpoab. HaBuanHs nepconay.

Etan npuroryBaHHs cTpaBu

@.: TBepAi YaCTOUYKHU (HONIBTH, IEPraMeHTy

KoHTpoI1b 32 SIKICTIO iHBEHTapIO

b: ITatorenHi Mikpooprasismu, B T. 4.
Salmonella, Listeria monocytogenes,
E. coli; ymoBHO-IaTOTeHHI St. aureus

MOHITOPHHT JOTPUMAHHS TEMIIEPATYPHUX PEKHUMIB
IIT 110710 KOHTPOJIFO TEXHOJIOTIYHUX MPOLIECIB

X: mecTUIUIY, PaliOHYKITiH, BaXKKi
METaJH, 3UTUIIKH MUHHUAX PO3YHHIB

Bxinunit koutpons. KonTposns nocrauanbHUKIB
IIT mono Ge3medHOCTI BOAH, IHOAY, TAPH, JOIIOMIXXHUX MaTepialliB IS IepepoOKy,
(00poOKM) XapyOBUX MPOIYKTIB, MPESIMETIB Ta MaTEPialiB, [0 KOHTAKTYIOTh 13 Xapyo-
BUMH NIPOJTYKTaMHU
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Tabnanusa 6
Buznauenns pusukis, KKT

[o3navuenHs Binmosizi Ha 3anuTaHHA “JepeBa MPUIHATTS ;
Bxiguuit matepian/  inentudikoa- HaiimenyBanHs ineHTHpIKOBaHOT pimens” MQ
Etan npouecy HOi HeOe3nmeKH HeOe3neKn Sannran-  3anmran-  3anmran-  3anmran- %
(X, B, @) st | Hst 2 Hst 3 Hst 4 X
X Aneprenu Tak Hi Hi
Brucella, Listeria monocytogenes,
1 Tpwitvanns 5 Bunnu Salmonella, Staphylococ'cus Tax Tax KKT 1
aureus MOXYTb OyTH y CHPOBHHI, 1110
Ha/Ii{IIIa HA BUPOOHHUIITBO
[ Bincythi Tax Hi Hi
X Bigcytni

IlaTorenHi MikpoopraHismu 3 g0ocTa-
THBOIO IMOBIPHICTIO MOXYTh PO3BH-
BaTHCS B IIPOAYKTI, SIKIIO HOTo
TeMIeparypa He Oyzae miaTpuMyBaTH-
2.36epiraHHs b cs1 Ha piBHI a00 HIDKYE 32 PiBEHb, Tax Taxk Taxk Tax KKT 2
JOCTATHIM IJIsl CTPUMYBaHHS iXHBOTO
po3BuTKy: Brucella, Listeria
monocytogenes, Bumu Salmonella,
Staphylococcus aureus
BincyTai
Bincyrai
TTorenuiline BUYKUBAHHS ATOT€HHOT Tak Tak Tak Hi KKT3
¢dnopu: Brucella, Listeria
monocytogenes, Bumu Salmonella,
Staphylococcus aureus
[ TBepai gyacTku Tax Tax Hi

g1 X |

3.BupobHunreo

Ta0nanua 7
[Tnan ynpasninns Oe3neynicTio canaty “BiraminHoro”

HaiimeHnyBaHHs mpoaykTy canatr “Bitaminnuii”

o Kputnuna rpannyna [Ipouenypa Binnosi-
Eran Hebesneunuit Ne pBeHI/I‘lH;TE)l JUISL MOEIiTopIZEry Kopurysansha mis Tporoxox JlabHa
YUHHUK KKT .. HACCP
Koxnoi KKT KKT ocoba
[pu nopymenHi . .
p Py W =60-65 %, t=+12 °C; . Binnoinanabaa ocoda
© w .. YMOB 30epiraHs . BesnepepBHuit
2 z'E KamycTa OiJlokauaHHa, MOPK- peryioe Temmnepaty- JKypHal KOHTPOIIO
§ £ £ Moxke novarucs o KOHTPOJIb Lo . .
g s X Ba, SI0JTyKa t = JI0 6 MiCSIIiB; . Py, BOJIOTIiCTb 1 TEpMIH yMOB 30€piraHHs; .
S .= & PO3BUTOK matores- | . YMOB 30epi- . Komipaux
S a g . CIK JIMMOHA, CUPOIT KOHCEp- 30epiraHHs MPOAYKIIT KypHAII CIIUCAaHHS
E¢ B HHX MIKpO- BOBAHOrO KOMIoOTy: t=1 | oHiA TIepeo-— JIOKYMEHTY€ OTpH MPOYKITT
=9 Oprasismis, mic- . . o1y HAJIOM Y ye o1p pony
. MICSIIIb TICTISI BIAKPUTTS MaHi MOKa3HUKU
HSIBU, ICPOKCHJIIB
Henocratue oxo- . .
= .. BinnosinaneHa ocoba
= JIOJPKCHHST MOXKE BesnepepBHuit
T PETYJIIIOE Yac 0XO0JI0-
5 MPU3BECTH JI0 . KOHTPOJIb Kypnai KoHTpoIII0 .
5 t B cepeauHi npoaykry 18 JUKEHHS 10 TOCST- . Crapuuit
=  PO3BUTKY IAaTOreH- 2 o NIepCOHAIY 3a S TEXHOJIOTTYHUX
= . . C HEHHS He0OXiIHOT . KyXap
2 HUX MIKpOOpraHi3- €TarnoMm 0Xo0- pexumiB
= . TEeMIepaTypu
O  MiB Ha HACTYITHOMY JIOJKEHHS .
’ Bceepenuni BupoOy
eTari
[pu nopymenHi Binnosinansaa ocoba
= MOB 30epiranHs besnepepsuuii eryJII0€ TEMIIe-
= };mxce HOr'-)IaTI/ICSI KOHp I:())J'IL fT . BOJIOTICTb 1 Kypuan orTpomo
© W=75%,t=+5°C, TPoTh patypy. . YMOB 30epiraHHs; .
.= PO3BHUTOK MaTtoreH- 3 . yMOB 30epi-  TepMiH 30epiranHs Komipaux
& . t=5-7 nHiB JKYPHaJl CIIMCaHHS
Q HUX MIKpO- TaHHSA Mepco- MNPOIYKLii Ta JOKyMe- 100 .
o Oprasi3mis, 1iic- HaJIOM HTY€ OTPUMaHI MOKa3- PO
HSIBU HUKH
IIpu HemoTpuMaHHi Binnosigansaa
<  TIepCOHAIOM Tpa- 3aMiHa MacoK Ta pykaBH4YOK besmepepBHuit ocoba Kypnan 3aminu
=] 5 . .
E & BHJT 0OCOOUCTOT KOXHI 3 TOJl; HASBHICTh KOHTPOJIb 32 peryioe MacCOK Ta PyKaBH- Meremie
= £  ririedu, KapaHTHH- 4  MEMHHHX KHIKOK, CEpTH-  JIOTPHMAHHS mpoIiec HOK, KypHan 06HI/Ip
[} . . . . -
5 '@ HOro pexumy Moxke ¢ikariB po BakIMHALIIIO, [IEPCOHATIOM JIOTPUMaHHA ¢ikcarii crany ana
M £ pinbyTucs 3ab6py- Ab6o neratuBHux [1JIP Tec- kapaHTHHHHX MIEPCOHAIOM 3II0POB’sI IEPCO-
=] .
HEHHS CHPOBHHH/ TiB BHAMOT KapaHTUHHUX HaIry
TPOIYKILT BHMOT
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Omxe, B X071l po3pOOKH IUIaHY YIIPaBIIiHHS O€3IIEUHICTIO
canary “BiramiHHOro” OyJi0 BUSBIEHO 1 BCTaHOBIEHO 4
KPUTHYHI KOHTPOJIbHI TOYKH, SIKi CTOCYIOTBCS €TarliB BUPO-
OHMILTBA, 30epiraHHs rOTOBOI MPOYKIil, JOTPUMaHHS TIep-
COHAJIOM TIPaBHJI OCOOHCTO] Tiri€HH Ta KAPAaHTHHHUX BUMOT.
Jns xoxxaoi KKT Oyno BCTaHOBIIEHO TPaHWYHY BEIUYHHY,

TIPOLIEAYPY MOHITOPHHTY Ta KOPHT'YBAIIBHY JUFO.
BucHoBknu

ITix yac BUKOHAHHS pPOOOTH OYJIO PO3POOIICHO CHUCTE-
My MOHITOPHMHTY O€3MEeYHOCTI Ta SKOCTI BHPOOHMITBA
cajlaTy Ha OCHOBI OBOUiB Ta ()pyKTiB, a came canary “Bi-
TaMiHHOTO” JUTS 3aKJIajy PECTOPAHHOTO TOCIOJApCTBA Ha
ocHoBi npuHnumiB HACCP. 3nificHeHo aHami3 TEXHOIOTIi
Ta oprasi3amii BUpOOHHUIITBA cajaTy, a TAKOXK BCTAHOBJIE-
HO BUMOTH IOJ0 1i 6e31MeYHoCTi Ta IKocTi. Byno po3poo-
JIEHO CUCTEMY MOHITOPUHTY Ha BCIX eTanax BUPOOHHIITBA
cajaty Ta po3po0JIeHO CHCTEMY MOHITOPUHIY CaHITapHO-
riri€HIYHOrO CTaHy 1 BCTAHOBIICHO KPUTHUYHY TOYKY KOH-
TPOJIIO, KA CTOCYEThCS 3a0e3NeUeHHs JOTPUMaHHS Kapa-
HTUHHHUX BUMOT IEPCOHAJIOM Ha BCiX ceramnax BI/IpO6HI/II_[T-
Ba nponykry. [Ipoueaypu MOHITOpHHTY OysiM BU3HAYEHI
Ha OCHOBI PO3pOOJIEHHX 3aXO/(iB, a TAKOX KOPUTYBaJbHI
i1 Ta 3ifICHEHO OLIHKY JII€BOCTI pO3pO0ICHOI CHCTEMU.

Bigomocti npo koH(IIKT iHTEpeciB
ABTOp CTBEpIXKY€E TPO BiICYTHICTH KOH(DIIKTY iHTe-
peciB.
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The issue of demining reservoirs, rivers and sea raids and ports, which is relevant for Europe during
the period of active deployment of military confrontations on its territory, is considered. Only in the mari-
time territorial waters of Ukraine and in the water areas of its freshwater reservoirs and rivers, during the
year of the war, the enemy laid up to a thousand different mines. Demining of the Ukrainian water spaces of
the sea, reservoirs and rivers is an important social and economic problem, the solution of which does not
tolerate delay and waiting for the full end of hostilities. The purpose of the work is the development of
principle schemes for optimizing the spatial movements of search and mine clearance vessels and the crea-
tion of algorithms for calculating the precise coordinates of the spatial location of floating, anchor and
bottom mines by means of kinematic design. The research methodology was the application of the theory of
mapping coordinates and trajectories of spatial movements of moving objects by means of graphic geome-
try, taking into account the specifics and dynamic features of kinematic design. A schematic diagram of the
spatial location of search trawlers and UAVs or auxiliary search floats when searching for mines has been
developed. Mathematical dependencies have also been established for the precise calculation of the coordi-
nates of detected mines based on the data of the applied theory and kinematic design schemes. For the
search for floating mines, the optimal trajectory of search movements of unmanned aerial vehicles along the
Archimedean spiral is proposed. The optimal number of aircraft that search for floating mines at the same
time has been determined. As one of the most effective options for the disposal of mines, their detonation
with warheads dropped from an aerial liquidator drone has been proposed. The main result of the study is
the creation of a methodology for calculating the refined coordinates of the search for floating, anchor and
bottom mines in combination with the optimization of the trajectories of the search movements of aerial and
Sfloating search vehicles along the Archimedean spiral. This ensures not only a 25-30 % increase in sur-
veyed and demined areas, but also a proportional saving of fuel due to a reduction in the number of cross-
ings of search trawlers. It has been established that at speeds of spatial movements of search aircraft or
auxiliary floating means of 5+5.5 m/s, using the proposed search scheme, it is possible to survey up to 6
square kilometers of sea water area every hour. At the same time, it is possible to save up to a third of the
cost of expensive fuel due to the reduction of movements of the trawler boat.

Key words: search, floating, anchor or bottom mines, mine clearance, trawler boat, aircraft, drone, ad-
ditional floating means, calculation, coordinates, kinematic design.
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Posensanymo axmyanvne ona €8ponu Ha nepioo akmuHo20 po32OpMAHHA HA iT Mepumopii 60CHHUX NPOMUCHOAHL NUMAHHS PO3MIHY-
8AHHS 6000UM, PIYOK MA MOPCbKUX petidie i nopmis. Tinbku y Mopcbkux mepumopianshux 6o0ax Yxpainu ma 6 akeamopisx ii npicHo80OHuUx
60001UM [ PIUOK 3a PIK GilIHU 80PO2OM 6CIAHOBIEHO 00 MUCAYI PISHOMAHIMHUX MiH. PO3MIHY8aHHS YKPAIHCOKUX B0OHUX NPOCMOPI6 MOps,
6000UM MA PIYOK — 8AICTUBA COYIANLHA MA EKOHOMIUHA NPOOIeMA, BUPIUEHHA AKOI He mepnums 360IKAHHA MA OYIKYBAHHS HA NOBHE 3a6e-
putenns 6ocHHUX Oill. Mema pobomu — po3podKa NPUHYUNOBUX CXeM ONMUMI3AYT NPOCMOPOBUX nepeMilyerb NOUYKOBUX POZMIHOBYBATbHUX
cyoen ma cmeopeHHs aneopummie po3paxyHKie YMouHeHUx KOOPOUHAmM npoCcmopo8o2o PO3MAULYBAHHS NAAGYHUX, AKIPHUX MA OOHHUX MiH
3acobamu KiHeMamuyHo2o npoexmysaris. Memooonozieio npogederHs: 00CiOHCeHb OYI0 3aCMOCY8AHHS NOIONCEHb Meopii 6I000padlCceHHs
KOOPOUHAmM ma mpacKkmopiti npocmoposux nepemiujerv pyxomux oo’ ekmis 3acobamu HapucHoi ceomempii 3 ypaxysauuam cneyudiku ma
OUHAMIYHUX 0COOIUBOCHIEU KIHEMAMUYHO2O NPOeKmy8ans. Po3pobieno npunyunosy cxemy npocmopogoco po3mauty8anHs NOULYKOGUX
xkamepie-mpanienuxie ma BIIJIA ab6o 0onomidiCHUX NOWLYKOBUX NAAGYYUX 3ac00i6 npu nowtyky miH. Taxodic 6cmanoeieHo mamemamuymi
3QNeACHOCMI ONIsL YMOUHEHO20 PO3PAXYHKY KOOPOUHAM BUAGLEHUX MIH HA NIOCMABI OAHUX 3ACMOCO8AHOI Meopii ma cxem KiHeMamuyHo2o
npoexmy6anta. [nsi nowyKky naagyuux MiH 3anponoHO8aHA ONMUMANLHA MPAEKMOPIs NOULYKOBUX NepeMilyent Oe3nilomHux JNimanbHux
anapamig 3a cnipanio Apximeoa. Busnaueno onmumansHy KibKicms JIMAlbHUX anapamie, wo 00HOYACHO 301UCHIOIONb NOWYKU NAAGYUUX
MiH. K 00uH i3 HAUOi€giWUX 6aPIAHMIE 3HEUWKOOICEHHSL MiH 3aNPONOHOBAHO X NIOPUBAHHS OOE3APAOAMU, CKUHYMUMU i3 1IMAbHO20 Ge3ni-
JnomHuKa-rikeioamopa. OCHOGHUM pe3YTbmamom OOCIIONCEHHs € CIBOPEHHs MeMOOUKU PO3PAXYHKIE YMOUHEHUX KOOPOUHAM NOWYKY Nad-
BYUUX, SAKIPHUX MA OOHHUX MiH Y NOCOHAHHI 13 ONMUMI3AYIEIO MPACKMOPI NOULYKOBUX NepeMiyenb MaibHux ma niagyuux NOULyKOGUX
3aco0ie 3a cnipaanio Apximeoa. L{um 3abe3newyemocs ne minvku 30inouwenns na 25-30 % obcmedicenux i po3minoganux niow, a il nponop-
Yillna eKOHOMIsL NAUBA 30 PAXYHOK 3MEHWEeHH 00CA2i8 nepexo0ie NouyKosux Kamepie-mpanieHuxie. Bemanoeneno, wo npu weuoxkocmsx
npoCcmoposuUx nepemiuyerb NOULYKOBUX JIMAIbHUX anapamie abo 0ONOMIJICHUX NIAGYYUX 3aco0ie 5+5,5m/c, 6uKopucmogyouu 3anponoHosa-
HY CXeMy NOWYKY, MOJICHA WOL00UHHO 0bcmedcygamu 00 6 K8aopamHux Kitomempis axgamopii mops. Ilpu ybomy mooicna 3ekonomumu 0o
mpemuny umpanm 8apmicHo20 NAIUBA 3A60KU 3MEHIEHHIO NepemMiljeHb Kamepa-mpanieHUKd.

Kntwouosi cnosa: nowyx, niagyua, Akipna abo OOHHA MiHU, PO3SMIHYBAHHS, KaAmMep-mpaniéHuK, TiMaibHull anapam, OpoH, 000amKosull
naagyuuil 3aci6, po3paxyHoK, KOOPOUHAMU, KIHEMAMUYHE NPOCKIMYEAHHS.

Beryn Kaj3e”, 10, BUSBUBIIN TTHOMHHY 4M JIOHY MiHy, 30IH-
XKYIOTBCSL 3 Hero 1 BHOyxaioTe. BuOyx Topmenu-pobora
Boenni nozii Ha Tepuropii YKpaiHu 3acBimymiM He- — “‘Kamikaj3e” 3aBISKH AETOHalii a00 MeXaHIYHOMY YIIKO-

abusiky HeOe3NeKy 3aMiHOBYBaHHs 3arapOHHMKOM CyXOIly-  JDKEHHIO NPOBOKY€ BHOYX rimOuHHOI MiHM. Tum camum
THHX TEPUTOPIH Ta MOPCHKHMX 1 NMPICHOBOJIHMX BOAOMM  HEHWTpami3yeThcsi HeOe3leKka MiIpuBYy i€l MIHOK KOpaod-
Hamroi jep>kaBu. BOMBCTBO Ta KaNNTBO HAIIMX BIMCHKO-  JIiB YM iHIIHMX IDIABYYHX 3aCO0IB.
BUX | MUPHOTO HACEJICHHS, IEPEIIKO/IH CY/HOIIIIABCTBY Ta 3a 3arajbHONPUIHATOI KJIACH(DIKAII€0 MOPCHKI Mi-
MOpPCBKIH TOpriBII — OCh JajieKo He IOBHMH Mepeslik  HH, 3aJe)KHO BiJ METOAY iX BCTAHOBJIEHHs Ta (ikcaii,
3aBIAaHUX MiHYBaHHSIM BOPOTOM BTpaT i 30MTKiB. | Km0  TOAUIIIOTH Ha IDIaBYYi, sAKipHI Ta AoHHI. Ha BiaMiHy Binx
MIOIITYK Ta YTOYHCHHS KOOPAUHAT OCIOHMX MIH Ta MIHHAX  SKIpHHX Ta JOHHHUX MiH, BCTAHOBJICHHS SKAX HEOIMIHHO
MOJIIB HAa CyXOJ0JiaX OUIbII-MEHII yOe3neueHuil Hajiii-  CynpoBOKYEThCs (ikcalliero Miclb 3aKpilUIeHHs Ha
HUMH METOJIMKAMHU Ta TEXHIYHMMHU 3aco0amH, TO BHUSIB-  BIAMOBIIHMX KapTaX MiHYBaHHsS TOi YW 1HIIOT MOPCHKOT
JICHHS! 1 3HEIIKO/DKEHHS MOPCBKUX MIH 1 Hajiaii 3ajuilia-  akBaTopii, pO3MIllleHHs IJIaBy4YuX MiH He (ikcyeTbes i
€ThCS TIPOOJIEMOIO MIABHUIIEHOT CKIIaAHOCTI. OOYMOBJIEHO — MOCTIHHO BHO3MIHIOETHCS BITpPAMH Ta TEYisIMU, & TAKOK
e HacamIiepe] HEJIOCKOHAJICTIO HasBHOI IMOIIYKOBOI  XBHJIBOBHM 30ypeHHSIM MOPCBbKOi HoBepxHi. [lo Toro
araparypH, CIPOMOIKHOI i3 JIOCTaTHhO BUCOKOIO TOYHIC-  HAaBiTh BUSIBIIEHA, ajleé BYACHO HE 3HEIIKO/DKEHA IIaByda
TIO BU3HAYMTH y TOBIIAX MOPCHKMX YM MPICHUX BOJ TOYHI ~ MiHa 3aJIMIIA€ThCS HEOE3IIEUHOI0, OCKUIKH He (DiKCyeThes
KOOpJIMHATH IIPOCTOPOBOTO PpO3TAIlyBaHHS IUIABY4MX,  Ha MICIi BUSBICHHS 1 IPOJOBXKYE NEPEMillIaTHCS Y BOI.
SIKIPHUX, @ OCOOJTUBO — TOHHUX MiH. I came me mepeTBOpIOE IUIaByYi MIiHH Yy KaTETOPIt0
IMopsin 3 THM HOBITHI MaTepiany Ta BUOYXOBI pEUOBH-  OCOOJIIMBO HEOE3MEYHUX UIS HAacelIeHHs OeperoBoi cMyru
HHU, CyYacHI MOXXJIMBOCTI CTIPHHHSTTS, OTPAIIOBAHHSA Ta  MOPIB Ta pPidoK. A 1X 3HEIIKOKCHHIO MPUAUISIOTH M-
pearyBaHHS Ha €JICKTPOMATHITHI, aKyCTUYHI Ta IIyMOBI  BHIIEHY yBary. 30KpeMa Ui IOIIyKYy IUIABYYHX MIiH y
30ypeHHsI MOPCHKOI MOBEPXHI KOPAOJISIMH UM MIIBIAHUMKA ~ HaOMMKEeHUX 1o Oepera AUIIHKax MOpIB JOBOJI 4acTto
YOBHAMH IIEPETBOPIOIOTH MOPChKE MIHYBaHHS Ha IPI3HY  3aCTOCOBYIOTh T'€IIKONTEPU UM TMOBITPsSHI 0OE3MijoTHI
30por0 akTUBHOTO pearyBaHHs. Tak, cydacHi JoHHI MiHu  JitaneHi anapatu (BITJIA) i3 na3epHumu cucTeMamu
MOXYTh Yy MOTpiOHI MOMEHTH 4acy 3a JMCTaHLIHHOI  CKaHyBaHHS IPHUIIOBEPXHEBUX Boj (Antonov, 2022).
KOMaH/IOI0 CIUIMBaTH Ha mnoBepxHIO (mozens MN103 —  IlpuxiazoM BHKOPHCTaHHS TaKOl CXEMH IIOIIYKY MiH €
JOHHa HEKOHTaKTHa MiHa) 4M TOprexyBati (mozenb 3actocoBana BMC CIIA 6a3a mis na3epHOro ckaHyBaH-
Mark 60 Captor) kopaGui MpoTHBHHKA. 3aKOHOMIpHO, o0 Hs Mozeni Northrop Grumman MQ-8 Fire Scout.
i3 BJIOCKOHAJEHHSIM MIHHOTO O30pO€HHS BJIOCKOHAIIO- OT7Ke, MUMOBOJII HAIIPOILYETHCSI BUCHOBOK — T'OJIOBHE
FOTBCS 1 TEXHIUHI 3ac00H pO3MIHYBaHHS SK OKPEMHX MiH, BYaCHO BHSBHUTH MiHY, a Cy4acHHX 3acoO0iB Ui ii 3HemI-
Tak i MiHHEX moniB. TyT Oe3memi Jromed, MO 3HEMIKO-  KOKCHHS, Y TOMY YHCIi ¥ MUCTaHIIIHOTO, JOCTaTHBO.
JOKYIOTh MIiHH, IPHIUIEHO OCOONUBY yBary. | gk Haliede-  BusABUTH i 3 MAaKCHMaTbHOIO TOYHICTIO BCTAHOBHUTH KOOP-
KTHBHIIIMNA METOJ 3aXHCTy OCOOOBOTO CKIaaAy BH3HAETh-  AWHATH il IPOCTOPOBOTO PO3TAIIYBAHHS I MOXIIUBOCTI
csl IUCTaHLiiHEe KepyBaHHsS POOOTH30BAaHMMH TEXHIYHHM-  3aCTOCYBaHHS aBTOMAaTH30BaHMX 3acO0IB pO3MiHOBYBaH-
MU 3aco0amu po3MinyBaHHs. Came ToMy OyJio po3po0iie-  Hsl YM 3HEUIKOKSHHs BUsiBJIeHOT MiHu. ToMy He BTpaua-
HO 1 BIIPOBA/DKCHO y MPAaKTUYHE 3aCTOCYBAaHHS IMCTaH- FOTh CBOEI aKTYaJbHOCTI HAYKOBI MOIIYKH B PYCIi BIOC-
HiifHO KepoBaHi OE€3MIIOTHI MiJBOJHI PO3MIHOBYBalbHI  KOHAJIEHHS HAsBHHUX 1 CTBOPEHHS HOBITHIX OLIbLI MPO-
npuctpoi (npoekt s BMC CIHA Proteus). lllupoko  rpecMBHHX METOIIB MOUIYKY MiH Ta METOAMK 3abe3re-
BHUKOPHCTOBYIOTH 1 Tak 3BaHI TOpPHENO-pOOOTH “KaMi-  YEHHs BUCOKOI TOYHOCTI KOOPJIMHAT BHUSBIEHHUX MiH.
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Meta gocaiKeHHsa

VY 3araJibHOMY TpaKkTyBaHHI Ta CHPUHHATTI € IiJBH-
IIeHHsT OOOpOHO3JATHOCTI Ta OE3NeKH CyAHOIUIABCTBA
MOPCBKUX TEPHUTOPIH 1 MPICHOBOTHUX BOAOIM YKpaiHU
[UITXOM JIKBifamii MiHHHUX IOJIIB 13 TIaBYYHMH, SIKipHU-
MU Ta AOHHHUMH MiHamu. KoHKpeTH3oBaHa MeTa HaHOI
pobOTH — pOo3po0OKa NPHUHIUIIOBHX CXEM OINTHUMI3aIlil
MIPOCTOPOBUX TEPEMillleHb MOUIYKOBUX PO3MiHOBYBaJIb-
HUX amnapariB Ta CyJIeH, a TAKOX CTBOPEHHS aJrOPUTMIB
YTOYHEHUX PO3paxyHKiB KOOPAMHAT MOPCHKHX MiH 3aco-
06aM¥ KIHEMaTHYHOT'O [TPOCKTYBaHHSL.

Marepian i MeToaN J0OCHITAKEHD

Jnst BIOCKOHAJICHHST HAsSBHHUX IOIIYKOBHX CXEM Ta
METOJIMK BUSIBICHHS MOPCHKHX MiH IPOIOHYETHCS 3aCTO-
CYBaHHS TEOPETHYHUX HANpalOBaHb KiHEMaTHYHOTO
NPOEKTyBaHHA. J[aHWH METOJ NPOEKTYBaHHS JO3BOJISIE
BU3HAYaTH MHUTTEBI KOOPAUHATH TA TPAEKTOPII MPOCTOPO-
BHUX IepeMilieHb pyxoMux 00’ ektiB. [Ipu npoMy 3a HasiB-
HOCTI pyXy BCix 0e3 BUHATKY 3aC00IB 1 CKJIaJJOBUX MPOEK-
TyBaHHSA, a caMe OO’€KTiB TNPOEKTyBaHHS, ‘‘CIO-
cTepirauiB” Ta KOOPAMHATHOI IUIOUIMHH 13 NMPOEKTYIOUH-
MU npomeHsMH. [Ipu 1iboMy Bei 1i 00’€KTH IPOEKTYBaH-
Hs a00 YacTHHA 3 HUX MOXYTb OyTH Y IpUCKOpEeHOMY a0o
PIBHOMIpHOMY pYCi, @ pyX KO>KHOTO 31 CKJIaJIOBUX IPOEK-
TYyBaHHS HE3AICKHHUU Bil pyXy IHIOIMX HOTO CKIaJOBHX
(Svidrak et al., 2014; 2022). IlpakTn4He 3acTOCYBaHHS
TEOPETUYHHUX OCHOB KIHEMATHYHOIO IPOCKTYBAHHS BilK-
pHBa€ HOBI MOXIHBOCTI Y BIZOOpaXEHHI pPYyXOMHX
00’€KTIB IPOCTOPY, B MUTaHHAX IOLIYKY MHTTEBHX KOOD-
JMHAT X po3TallyBaHHs, a 32 HOTpeOU — 1 y BU3HAYEHHI
XapaKTEepUCTHK Ta CKIanoBux pyxy (Svidrak et al., 2021;
2022).

PesynbTaTn

AHali3 3aCTOCOBYBaHHS Pi3HOMAaHITHHX 3ac00iB IS
MOIIYKY Ta 3HEIIKO/PKEHHs IUIABYYUX MIH CBIIYUTH, IO
HaHONTUMATBHIIINM OyZe OpraHidHe MOEIHAHHS MepeBar
3aCTOCYBaHHS MOPCHKHX IUIaBYyYHX 3aco0iB Ta JiTarodoi
texHiku (Mosov, 2008). Hanpuknan, e morimo 6 Oyt
NOENHAHHA  OJHOYACHOTO  3aCTOCYBaHHSA  KaTepiB-
TPaJiBHUKIB i3 OE3MIJIOTHUMH JITAIBHUMH anaparamu
(BILJTA). Ha xarepi-TpalliBHUKY, HampuKIaa, MOJEIi
ARCIS Atlas Electronik, moBuHHi OyTH oOjamToBaHi
KOMaH/JHUH MyHKT i3 3aco0aMu KepyBaHHS HOIIYKOBUMHU
MepeMILICHHSIMH JITAIbHUX amnapariB Ta I[pOrpaMHHUM
3a0e3Mne4yeHHsIM pO3paxyHKiB KOOpAWHAT BUSBICHUX MiH,
pamionokariitaa cranmis (PJIC) mis BimcmimkoByBaHHS
BIUTA, maiimaHumk AJs 3aIycKy Ta MOCAAKH JITaTbHHUX
amapariB 1, 3BUYAHHO, CIOPSHKEHHS IJIs AUCTAHIIHHOTO
3HEMIKO/DKEeHHS BHsiBIIeHHX MiH pyxy (Lavrivskyi & Tur,
2015; Antonov, 2022). BusiBieHi qpoHamu IUaBy4i MiHA
JIOLJIBHO MOCTIMHO BIJICTEXKYBATH, a Iie Kpale, 3ade3re-
9yuBIIM OE3MeKy U1 MOPCHKUX IUIaB3aco0iB Ta JIIOJCH,
3HUILYBATH. [ bOro0 MOXYTh OYTH BUKOPUCTAHUMH Ti
K TIOUIYKOBI JIPOHHM, IO 3aMICTh IOIIYKOBOI amnapaTtypu
ocHamieHi migBicHumu 6oe3apsgamu (Kucherenko et al.,
2018; Svidrak et al., 2022).

Po3miHyBaHHsSI MOPCBKOT aKkBaTOPii BiJ IUIABYYHX MiH
13 BUKOPHCTaHHSAM OE3MUIOTHHUX amapaTiB 31iHCHIOIOTH Y
Takiii mocmigoBHocTi. Karep-TpaniBuuk | i3 3aBaHTa)ke-
HUMH Ha Hboro yorupma BIIJIA tumy “npon”, mo ocHa-
IICHI BUIIEBIA3HAYCHUM MONIYKOBUM OOJaTHAHHAM, a
TaKO)X BUOYXOBHMH 3apsIaMH JUIS IiJPUBY BHSBICHHX
MiH, 3aXOIMTh B LEHTPAJbHY YacTHHY BHIUICHOI HoMy
JUIsl TIOLIYKIB MiH TUISHKY akBatopiii Mops. TyT BiH crae
Ha SIKip, SKIIO JO3BOJISIE MIIMOMHA MOPS, ab0 MOBLIBHO
npeiidye, yac Bix yacy BIIKOPErOBYIOUH CBOE MICIIE PO3-
TallyBaHHS MOOJIU3Y NEHTPY MOUIYKOBOI AuisHKH. B HEGO
MOYEProBo 3aMyCKaloTh TPHU APOHH i3 paliojoKaliiHO0
MOUIYKOBOIO aIlapaTypol0 Ta CIOCTEPEXyBaJbHUMH Bi-
JIeOKaMepaMH.

BunamryBaHi B psiJi OIIYKOBI IPOHU TE€PEMIILAIOTh-
Cs HaBKOJIO KaTepa-TpaiBHUKA 3a CHipawmo Apximena,
KPOK SIKOi piBHHH CyMapHill JOBXHHI AiaMeTpiB e(eKTH-
BHOI mii momrykoBoi amapatrypu npoHiB. Llentp cmipami
Apximena, 10 SIKiil MepeMilaloThCsi B MOBITPI MOUIYKOBI
JIPOHU 2, YMOBHO OOJIAIITOBAaHUI Ha KaTepi-TPaliBHUKY
1, a BUCOTA MOJNBOTY HE MEPEBUIYE pajiyca r eeKTUBHOT
il momrykoBoi amapatypu (puc. 1). Tpaekropis pyxy
MOUIYKOBUX JIPOHIB IO cripani Apximena oOpaHo i3 ABOX
MipKyBaHb:

- JJaHa TPAEKTOPis HE JOIyCKAae HasBHOCTI HeoOCTe-
JKEHUX JIISTHOK aKBaTOPii MOPS;

- [ TUTaBHA TPAEKTOPIs, HAa BIIMIHY BiJ IHIIAX MOX-
JTUBHUX, HE Tepenadadae 3BOPOTHUX PYXiB Ta CTPIMKHX
MTOBOPOTIB, IO HE € 0akKaHUM IS JTITaTbHUAX anapaTiB.

SIKIo MpUWIHATH 3a CepeqHI0 JOMYCTUMY IIBHAKICTH
JIeTy TOIIYKOBUX JPOHIB IIBUIKICTh v = 5—5,5m/c = 18—
20 km/200, TO TipH paaiyci miBcepu eheKTUBHOTO MOLIY-
Ky pazioJIoKaliiHoi anaparypu » = 50 m 3a TOJMHY LUMHU
TpbOMa IOIIYKOBHMH JIPOHAMU IIPH TIPOCTOPOBHX iX
nepeMillieHHsIX 1o cmipaidi Apximena Oyzae oOcCTexeHO
npuOJIM3HO WIICTh KBAAPAaTHUX KIUJIOMETPIiB akBaropil
Mopsl. Y BUIAJKy BHSBJIECHHs OyIb-SKHUM i3 TPhOX JPOHIB
IUIaBYYOl MIHH JJPOHU PO3TAIIOBYIOTHCSI HaJl HEIO PiBHOC-
TOPOHHIM TPHUKYTHHKOM 1 BHKOPHCTOBYIOUHW BiIIIOBIIHY
IporpamMy, yTOYHIOIOTH KOOPJHHATH PO3TAILYBAaHHS JaHOT
Miau (puc. 1). Jlama mporpama mepembadae 3arpoBa-
JDKeHHSI ySIBHOI CHCTEMH OPTOTOHAJIBHUX IMPOCTOPOBHX
JlekapToBHX KOOpPIMHAT 13 PO3TAIlyBaHHSAM II0YaTKy
BIJUTIKY KOOpJIMHAT Ha MicClli KaTepa-TpajiBHUKa 1.

Bich x 11i€i cucTeMu KOOPIUHAT YSIBHO CIIPSIMOBYIOTh
B HaIpsIMKy OJiHi€l i3 reorpadiuHUX CTOPIH CBITY JOCIIi-
JOKYBaHOI JUISHKY TOLIYKY MiH, HAlPHUKIIAJ, Ha MiB/ICHb.
[MepnenaukynspHy iif Bich y — B HaPSIMKY 1HIIOI CTOpO-
HHU CBITy, HalpWKiaJ, Ha cxig. Bick z crpsMoByroTh
BBEPX MEPIEHIUKYISPHO JI0 ABOX IHIIMX OCei. Y TBOpEeHa
JBOMa B3a€EMHO IEPICHANKYIIIPHUMH OCSIMH X Ta ) TOPH-
30HTaJbHA IUIOIIUHA MPOCKINH ITi€i CHCTeMH KOOpAWHAT
30ira€TsCs 3 MOBEPXHEI Mops. HanpsMku ocell mpu3Ha-
9ar0Th TAaKUM YHHOM, 1100 BHSBJICHA MiHA 3 Ta IOIIYyKOBi
JPOHH 2 pO3TAllyBalUCh B MEXaxX IIEPIIOTO OKTAHTY
OKPECJICHOTO IUIOIIMHAMH MPOEKIIi# mpocTopy (puc. 1).

BceraHoBneHoo Ha Karepi-TpaiiBHHKY | pamiojioka-
mifiHoro cranmiero (PJIC) BU3HAYAOTH KOOPAMHATH KOX-
HOTO i3 pO3MIIIEHUX HaJl MIHOIO JAPOHIB 2 y 3alpoBajKe-
Hill cucteMi. J[o X KOOpAMHAT HAJICKUTH BIINAIb [ Bij
PJIC 1o KOHOTO i3 TPbOX MOIIYKOBHX JIPOHIB, a TaKOX
KyTH HaXWIy YSBHUX IPOEKTYHOYMX MPOMEHIB, IO IMPO-
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xomats Bix PJIC no xoxsoro i3 nmponiB. Ha puc. 1 wmi
MOOYZ0BH MTO3HAYEHO TAKUM YHHOM:
- TomyKoBi 1ponu Ne [-A, Ne 2-B ta Ne 3-C, a ix npo-
eKIii Ha IUIOIMHY HOBEpXHi Mop4 BianosinHo ‘4, /B, C;
- Bigmane Big PJIC pmo momrykoBHX — IIpOHIB
[,=04; I,=08B; I,=0C.;

- MPOEKTYI0Ui MpOMeHi, o npoxoasaTh Bij PJIC yepe3
TIONIYKOBi JPOHM — p;. p2 ps. IX NpoeKii Ha MIomuHY
HOBEPXHi MOps BiIHOBiNHO ‘p,p, 'ps;

- KyTH MiX TPOCKTYIOUMMH MPOMEHSIMH Ta iX MPOEK-
isSIMU Ha TUTOIHY TIOBEPXHI MOPS BiATIOBITHO:

0°=p," p1=04"0'A4 (puc.1);

VO: pz/\ 1p2:OBAOIB ;

o°=ps" Ip3=0C 0! C.

Puc. 1. Cxema po3paxyHKy KOOPIUHAT BUSABICHOI MONTYKOBUMHE JPOHAMH IUIABYYOi MiHH

[Mopanpiri po3paxyHKH  KOOPAMHAT PO3TALIyBaHHS
BHUABJICHOI MiHM 3IMCHIOIOTH, BHKOPHCTOBYIOYH BiIIIO-
BilHe mporpamHe 3abe3nedeHHs. [Ipu oMy Mo3HAYaIOTh
YTBOPEHY TPbOMa JIPOHAMU IUIOLIMHY SK 0a30BY ILIOIIU-
Hy o(4, B,C). l]s 6a3oBa IuIolyMHa ¢ MapajieinbHa MoBep-

. .. . 1
XHI MOpA 1 BiIaJieHa BiJ] HbOTO Ha BUCOTY /i = ‘a 11|, ne

I~ ropu30HTaNbHA IUIONIKMHA IPOEKIIii, YTBOPEHA IIepe-
CIYHUMU OCSIMH X Ta ).

VY nojanemoMy Mporpamor0 po3paxyHKy Iependade-
HO, 110 3 IEPEHOCHHUX PAII0JIOKAIIHHUX CTaHI[IH KOXKHOTO
13 IpoHIB 2 ySBHO NMPOBEACHO MPOEKTYIOUi IMPOMEHI, 10
NPOXOAATh Oe3rocepeHbO Yepe3 caM JIPOH Ta BUSIBICHY
MiHy 3, T00TO ps = AM, ps= BM, ta ps = CM. ®OikcyroTh
KyTH Haxwily LUX MPOEKTYIOUYMX HMPOMEHIB JI0 BiJIIOBiA-
HUX TEPICHIUKYIPIB 3 TOUoK 4, B Tta C Ha IUIOMMHY
Mopsi, TOOTO

0° :p4/\A IA :AMAAIA,'
fo :p5AB IB — BMABIB,'
£°=pC!C=CMCIC.

Hwxde moBepxHi MOpst Ha MIMOUHI :g YSIBHO 00-
JIAIITOBYIOTH MPOTrPaMoOI0 PO3PaxyHKIB Il OAHY MNapalie-
JbHY ToBepxHi mMops 'Tl(x, y) Ta Ga3oBil wiomumHI a4,

B,C) tax 3Bany “kapTuHHY” miomuHy f. IIponoBxyroTs
ySIBHI NPOEKTYIOUl MIPOMEHI py, p5 Ta ps, WO MPOXOISTH

BiJl MOUIYKOBUX IPOHIB 2 depe3 BHABIEHY MiHYy M, 1o
MEepeTHHY 13 “KapTUHHOIO” IUIOLIMHOIO ff 1 PO3paxoBYIOTh
KOOPAMHATH IX TOYOK IIEPETHHY, a came

W(xw>yW,ZW):p4 N/ T,
F(xFayF,ZF)Zps N/ I,
D(xD’yD,ZD)=p6 NA/ .

JIBl yTBOpEHI IPOEKTYIOUNMH NPOMEHSIMU Py, D5 Ta Ps
Ta TMapalellbHUMH MDK COOOI0 OCHOBaMH  ITipamiTu
MABC ta MWFD mozi6Hi. Ix miomman ocHOB a(4, B,C)
Ta f(W,F,D) napajienbHi, mpamiid MalTh CHUIbHY Bep-
IIMHY B TOYli M, ie po3TamoBaHa BHsBIeHa MiHa. KyTu
iX BIMOBIAHMX TpaHel mpu BepmnHi M piBHI Mixk co0010,
a OOKOBi peOpa OIHOI € MPOIOBXKEHHSAM pedep i1HMIOI.
Bosnopiroun koopaunatamu Touok 4, B ta C npu OCHOBI
BepxHboi nipaminu ABCM sik nanumu BuMiptoBanust PJIC
KaTepa-TpaJliBHUKa 1 Ta KoopauHaTamu To4ok W, F ta D
IIPY OCHOBI HW)KHBOI IipaMiziy, SIK JAHUMH BUMIpPIOBaHHS
panapiB ApoHIB 2, MOXKHa pO3paxyBaTH LIyKaHi KOOPJIH-
HATH CITUTHHOT BEPIIMHU IIUX MipaMif, ToOTO Touku M 5K
TOYKH, y SIKIH Ha JaHWH MOMEHT pO3MillleHa BHUSIBJICHA
IUTaBy4a MiHa 3.

Koopaunatu BusiBieHoi Mian (Touka M) y npuiHATIN
CHUCTEMI KOOpIMHAT MAaTHMYyTh TakKi PO3PaxyHKOBI 3Ha-
YEHHSL:
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. COST .
X, =X,TAx,, =/ -cosp-costth-tgv-siny =h t—itgv-sml// ;

gP

Yy =Y,4tAy,, =1 -cosp-sintth-tgv-cosy =h ﬂitgv-cosw ,
gy

z, =0

Tyt 7 °—kyt mik ‘p;= O'A Ta Biccro x;

W°© — KyT Haxui1y IUIOLIMHH, YTBOPEHOT MPOEKTYIOUHM
NPOMEHEM py Ta WOTO MPOCKIIIEI0 1p4, JI0 BEPTUKAJIBHOL
IIomuHK rpoexuii *TI(y; z).

3HaK “+” y BUILECHABEACHUX 3aJIEXKHOCTIX 3aCTOCOBY-
10Tb, SIKIIO KyT Y ° TOCTPHH, 1 3HaK “—”, SIKIIO BiH TYIHH.

Jnst yTOYHEHHS KOOpAMHAT BHSBJIECHOI MiHM yCi poO3-
PaxyHKH TOBTOPIOIOTH UL IBOX IHIIMX ApOHIB. OTXe,
BHKOPHCTOBYIOUM HECKJIAJHY PO3PaxyHKOBY IIpOrpamy,
HA Ti/ICTaBi JaHUX, NOJAHMX i3 BCTAHOBIIEHOI Ha KaTepi-
TPAJiBHUKY PaIiOiOKaLlifHOI CHCTEMH Ta JAaHHUX IIEPEHO-
CHHX pa/iapiB Ha JPOHAX, BU3HAYAIOTh KOOPAUHATH BHSB-
JIEHOI APOHAMM IIIaBYY01 MiHH.

Jyist JikBimanii BUSBICHOI IJIABYY0i MiHU BHKOPHCTO-
BYIOTh YETBEPTHH i3 HasBHUX Ha KaTepi-TpasliBHUKY 1
JpOHIB. YV aBTOMAarMyHOMY TpHMadi IOTO JpOHa-
JMIKBIATOpPa  BCTAHOBIIIOIOTH BIAMOBLIHUE Oo€3apsin,
BHOYXOBOT PEYOBHHH SIKOTO JOCTATHBO JUIS IIAPHBY BU-
SIBIICHOI MIHH, 1 JPOH-JTIKBiZaTop i3 0o€3apsaoM, 3a1aB-
o HOMy pO3paxoBaHI KOOPAMHATH BHSBICHOI MiHH,
CIPSIMOBYIOTH Ha 11 JIIKBiIAIIifO.

3a aHAJOTIYHOIO CXEMOIO0 BHKOPHUCTAHHS KiHEMaTH4-
HOTO IIPOEKTYBAHHS JUI1 YTOYHEHHS KOOPIWHAT IPOCTO-
POBOTO PO3TAaIIyBaHHA PO3LIYKYBaHUX OO €KTIB 3ikc-
HIOIOTb 1 MOUIYK SIKIPHUX Ta JIOHHUX MiH. [IponoHoBaHy
NPUHLMUIIOBY CXEMy IIOIIYKY SKIDHHX MiH BiIOOpa)keHO
Ha puc. 2. Y 1iif cxemi SK MOLIYKOBI MPUCTPOi BUKOPHUC-
TOBYIOTH OCHAIEHi aHAIOTIYHOIO IOIIYKOBOIO Ta 00YHnC-
JIIOBAJILHOIO alapaTypol0 KaTep-TPajliBHUK Ta JOIIOMIXK-

y(-)

© o o

HUHA momrykoBui mnaByuwmit 3aci6 (AI13), Hanpukman,
MOPCBHKUI MOTOPU30BaHUN KaTep.

Ak 1 Kxartep-TpaiiBHUK |, TOMOMIKHUI TOITYKOBHMA
TUTaBy4XH 3acid 2 00MAIITOBaHUI MONTYKOBOIO TiAPOAKy-
CTHUYHOIO JIOKAIIfHOIO amapaTyporo. BunamryBaHuM y
OJIHY JIHIIO KaTepy-TPaJliBHUKY Ta JOIIOMIXKHOMY ILIaBY-
goMy 3aco0y B IpoIleci MOUIyKy MiH 3 HagarTh IepeMmi-
IIEHHS 0 cripani ApxiMezaa, KoK sSIKoi piBHUH

t=D+d,

ne D Ta d — BiOmoBigHO miamMeTpu miBcdep eeKTHB-
HOTO TIOUIyKY TiApPOJIOKALIHHOI amapaTypu KaTepa-
TpasiBHUKA Ta JOMOMDKHOIO IJIaBy40r0 3ac00y.

Lentp cmipani Apximena, 3a SKOI IMEPEMIIIAIOTHCS
MOUIYKOBI Cy/IHAa, YMOBHO OOJIAIITOBAaHWH B LIEHTPi IO-
HIYKOBOI JUISTHKH aKBaTopii MOpsl.

[Tpu momrykax sSKIpHUX YW JIOHHHX MiH 13 BHKOpHC-
TaHHAM KiHEMaTHYHOI'O NPOEKTYBAaHHS PO3PaXyHKOBOIO
nporpamoro nependadyeHo BUKOHAaHHS Takux eramiB. Ha
MEepIIOMy eTari y Todii A4, 0 CHMBOII3Y€E 3aKiHUCHHS
TiAPOAKyCTHYHOI TTOIIYKOBOI BUIIPOMIHIOIOUOI aHTEHHU
KaTrepa KaTepa-TpajiBHHKa |, YMOBHO OOJaIITOBYIOTH
TPUBHUMIPHY OPTOTOHAJIBHY CHCTEMY KoopauHat (puc. 2).
Bick x 1i€i cucteMu KOOpAMHAT Mae MOYaTOK y Touili 4 i
CIpSMOBaHA B HAIPSMKY TOYKH B, 0 CHMBOIII3Y€E MicCIe
Ta KOOPAMHATH OOJIAIITYBAaHHS JIPYyroi TifpoaKyCTHYHOI
BUIIPOMIHIOIOYOi aHTEHU AONOMIKHOTO IUIaBY4Oro 3aco-
Oy 2. Bics “z” Gepe mo4aTok B TOYLI A4, MEPIEHIUKYIISAP-
Ha OCi X 1 cipsiMOBaHa BHU3 Y MOPCBKi TiuOuHu. Bick «y»
TEX 3al0YaTKOBYETbCS B TOUlll A 1 NeprHeHIUKYIsIpHA

“_

ocsaM “x” Ta “z

CE087a0

X
2

A

Puc. 2. [IpunnunoBa cxeMa BUKOPUCTaHHS KIHEMAaTHYHOTO IPOEKTYBAHHS VISl TIOIIYKY TA BU3HAYEHHS KOOpAWHAT
MOPCBKHUX SIKIPHUX MiH
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CripsiMOBaHi 110 TOBEPXHI BOJOHMH OCi «x» Ta «p», K
JIBl B3a€MHO IEPIEHANKYJSIPHI NpsMi, YTBOPIOIOTH TaK
3BaHy “0a3oBy” miommHy . Ha Bignam a Big To4ok 4 Ta
B y wiomuHi o(x,y) 3a0a10Th JOMOMIXHY TOYKY i3 KOOp-
muaatamu  C(a/2;0,87a;0). 3amaBmm rimbuny H, 1Mo
nepeButye B /,2—1,5 pa3a OpieHTOBHY TIHOMHY 3alsTaH-
HS MiHH, Ha TIEPIIEHANKYISIPax 10 0a30BOi IUIONIMHA ¢ B
Toukax 4, B ta C B HampsIMKy MOPCHKUX TJIMOWH BCTaHO-
BIOIOTH Touku M, N Ta P. Ili Tpu Touku M, N ta P 3a-
JAI0Th y MOPCHKUX TTTMOWHAX YX MPOCTOPi JHA “KapTHH-
Hy” twiomuny S(N;M;P), sika napaneiabHa 0a30Bild IUIO-
umHi a(A4,;B;C) i BignaneHa Bix Hel Ha Bifgmans H, To0OTO
H =AM = CN = BP; a(ABC)//f(MNP) (puc. 2). Po3ra-
LIyBaHHS “KapTHHHOI IUIOIIMHM ff € ySIBHUM 1 HEoOXin-
HUM JIMIIE JUIS PO3paxyHKiB KoopauHat. Tomy s “kap-
THHHA” TUIOIIMHA MOXKe OyTH 3aIaHOIO SK Y TOBIII BOJH,
TaK i HaBiTh B TIMOMHAX MOPCHKOTO JTHA YU JTHA BOJOWMHU.
e ycyBae HeOe3neky BIUIMBY Ha TOYHICTh PO3PAaXyHKiB
KOOPJIMHAT MPHU KiHEMaTHYHOMY IPOEKTYBaHHI BIIOMTHX
BiI HA BOAOHMMM XMOHHX CHTHAJIIB €X0J0KaTopiB. I me €
CYTTEBOIO MEPEBaroi0 3aCTOCYBAaHHS Ui MOLIYKY MiH
3ac00iB KIHEMaTHYHOT'O ITPOCKTYBaHHS.

Ha npyromy erami, yBIMKHYBIIM OJJHOYaCHO Tilpoa-
KyCTHYHI TMOUIYKOBI CUCTEMH KaTepa-TpaBiiBHHMKa 1 Ta
JIOTIOMDKHOTO TIJIaBy4Oro 3aco0y 2, CIpsIMOBYIOTh B O4i-
KyBaHOMY HAaIpPsSMKY pO3TallyBaHHS BHSBIICHOI MIiHH
nourykoBi xBwii (puc. 2). Ha MoHITOpax HOIIyKOBHX
cucteM (IKCYyIOTh HampsM (a3UMyT) MPOEKTYIOUHX MpO-
MEHIB, III0 TPOXOJATh BiJ KOXHOI TiIpOaKyCTHYHOI MO-
ITYKOBOI CHCTEMH Yepe3 TOYKY IMPOCTOPOBOTO PO3TaIly-
BaHHS 3HaiileHOT MiHHM, Ta KyTH IX Haxuiy 10 0a30BOi

AN N
INIOIUHU o, TOOTO y=p; « Ta 0=p, «.Kpim Toro
JUISl TIOBHOILIIHHOT KOOP/AMHATHOT IPHB’ I3KU ITPOEKTYOUNX
IIPOMEHIB /10 3arpoBa/UKEHOI CHCTEMH KOOpPIMHAT JUISt
KOKHOTO 13 TIPOEKTYIOUNX MPOMEHIB p; Ta p> BU3HAYAIOTh
1 KyT #oro Haxwiy IO JiHil a, mo 3’€IHy€e MiX CO0OI0

AN
katep-TpaiiBauk 1 Ta JII3. Tobro &§=p; 4B,

A
@=py AB (pI/IC. 2)

Ha TPEThOMY erami KOMH’IOTepHa nmporpama I1popa-

XOBY€ KOOpAWHATH TOYOK F=p2 ﬁﬁ Ta szl ﬁﬂ

NEepPEeTUHY TPOEKTYIOUUX MPOMEHIB p; 1 p2 13 KapTHHHOIO
IUIOIIMHOKW £ . A TakoX BHU3HAYAE BIAMANb b MiX TOYKa-

MU TEPETHUHY NPOEKTYIOUHX IMPOMEHIB i3 “KapTHHHOIO”
wiomuHoK /3 , T06T0 b =|FT|.

Ha dgerBeproMy erami i3 JBOX MOAIOHMX TPUKYTHHUKIB
AABM ta AFTM, yTBOpEHHUX TEPECIYHUMH IPOMEHSIMH,
BUPaXOBYIOTh KOOPAMHATH IX CIIIBHOI BEpPIUMHU TOYKH
M. 1le Touka M, y sKiif Ha TaHUI MOMEHT 4acy po3MiIie-
Ha IIykaHa MiHa (puc. 2). I3 po3B’si3KiB BKa3aHHX TPUKY-
THHUKIB BH3HAYalOTh [[BA Baromi JUIs YCIHIIIHOTO HOIIYKY
MIHU TIapaMeTpH, a came TJIMOMHY PO3MIILLEHHS] MiHU /I Ta
BIIIANICHICTh k IIi€i MiHM BiJ Karepa-TpamiBHUKA. [l
L[OT'O BUKOPUCTOBYIOTh MaTeMaTHYHI 3aJI€KHOCTI

k:h\/1+(Ctg(p)2; h_H( b

l‘m} M)

ne k — Bigmanme Bin KaTepa-TpaliBHUKA O BHSBICHOI
MiHH;

h — rmuOuHa PO3TAIllyBaHHS MiHHU IIOJI0 TIOBEPXHI BO-
JTHOTO ILIeca BOJOHMHM 41 MOPSI;

H — 3anmana Bimmanb BiJ MOBEpXHI MOpS 10 “KapTHH-
HOi”’ IUIOIIMHH;

a — Bigmane M KaTepoM-TpaniBHUKOM Ta JI13;

b — Bigmamp MK TOYKAMH TEPETHHY IMPOEKTYIOUUX
MPOMEHIB (a3UMYTIB) TiIPOaKyCTHYHHUX NPUCTPOiB i3
“KapTUHHOIO” TJIOITUHOIO;

( — KyT HaxWiIy NPOEKTYIOUOro IPOMEHs (a3uMyTy)

TiJIpOaKyCTUYHOTO MPUCTPOIO JI0 JiHil .
Oo0rosopeHHst

3BHUaiiHO, 5K 1 OUTBIIICTh IHKEHEpHUX pIllICHb, JaHa
MIPOTO3HIIiSl MIOJ0 BIOCKOHAJICHHS METOJIB PO3MiHyBaH-
HS aKBaTOPii MOpsS Ta PIiYOK Mae SK CBOI MEpeBard, TaK i
BaroMi HemoJikd. Hesamepeyno —Haiicepilo3HImMM i3
HEJIOJIKIB € Te, 110 BiH NPUAATHHUI JIKIIE ISl MiH, KOPITY-
CH AKHX CIIPOMOXHI BiIOWBaTH CHUTHAIIN TIOIIYKOBOI ama-
patypu. HaBiTh 3BHYaiiHi JOHHI MiHHM, 10 TPUBAJIUI Yac
MPOJIEKAIM Ha MOPCHKOMY YH PIYKOBOMY [IHI Ta BKPHJIH-
Csl TOBCTHM IIIaPOM HAHECCHOTO TEYisIMUA HAMYJTy YH IIiC-
Ky, MOXYTb CTaTH ‘“‘HEBUIMMUMU’ A7 MOLIYKOBOI anapa-
TypH cyneH. He MeHIy npoOsieMy CTaHOBIISITH 1 METaJIeBi
YJIAMKH KOHCTPYKIIH YIIKO/DKEHUX Ta 3aTOHYJIMX KOpao-
JiB, SIKi TOBOJIi TyCTO BKPUBAIOTh MOPCHKE THO, OCOOIMBO
Ha TPaIWIiHUX OUIIXOMpPOBOJaX Ta pernax. Tyt 3Bopo-
THAa CHTYyallis — I YJIaMKH IOBOJI JIETKO NPHHHATH 3a
MeTajeBi KOPIYCH MiH Ta 3rasTd 4ac i TeXHIuHI 3aco0u
Ha HaMaraHH4 ix “po3MiHyBaTH’.

[HIIUM BiT4yTHUM HEOJIKOM OIHUCAHOTO METOIY PO-
3MIHYBaHHs € HOro KpUTHYHA 3aJIC)KHICTh BiJl IOTOJHHUX
yMoB. Birep i3 mBuakicTio monax 7-8 wm/c, 30ypeHHs
XBWJIb BHUCOTOIO TNMOHAaA 1,5 Merpa, HaaMipHa 3amumiie-
HICTh TIOBITpPS, IHTCHCHUBHI JIOIIOBI YM CHIrOBi OMajad —
yCe 1€ YHEMOXKIIUBIIIOE€ BUKOPUCTAHHA “JETKUX MOTOpPHU-
30BaHMX YOBHIB, M0 IPOMIOHYIOTHCS JJISl 3aCTOCYBAHHS SIK
JIOTIOMI>KHI TIONTYKOBI IUIaBYdi 3ac00M, a TaKoX IIPOHIB
gy iammx BITJTA.

Ta e 1Bi HesamepedHi mMepeBaru, sKi BJIaCTHBI METO-
WL 3aCTOCYBaHHS KIHEMAaTH4HOTO IPOEKTYBAHHS IS
nouryky MiH. Hacamrepes 1ie oBHE yCyHEHHs JHOJIEH SIK
BiJl MOIIYKOBUX IEPEMIICHb, TaK 1 BiJ] 3HEIIKOIKCHHS
Mmin. Lle nyxe BaxuimBo, 00 mpolec pPo3MiHyBaHHS He
TIIBKY JIOBIOTPHUBAIMH, a 1 BKpail HeOe3neuHuid it KO-
MaH/I KaTepiB-TPAiBHUKIB Ta BOAOJA3IB.

[HII0I0 BaroMor0 nepeBarol0 JAaHOTO METOAY PO3Mi-
HYBaHHS € TOPIBHSIHO BHUCOKA MPOAYKTHBHICTH Ta IIBHI-
KicTh Hioro momrykoBux poOiT. Llupoka cMyra oXomIeHHS
MOUTYKOBUMH JIPOHAMH Y{ JBOMa CyJHAMH JOCIIKyBa-
HOI TepuTOpii, iX y3ro/pKeHi MepeMillieHHs 3a CIipauIio
Apximena — yce 1e crpusic e()eKTHBHUM IOIIYKOBUM
pobotam. J{o Toro X 1€ yCyBae HasiBHICTh HEOOCTEKEHUX
JUISTHOK, 10 JIOBOJII YaCcTO TPAIUISETHCS MPH 3BOPOTHO-
MOCTYHaJbHUX MEPEMIIIEHHSAX MOUIYKOBUX CYAEH.

SIK MO3UTUBHUI aCIEKT MOKHA KOHCTATyBaTH 3MEH-
IIEH] K MiHIMyM Yy HBTOpa pa3u HOMIYKOBI MEepeMileHHs
KaTepa-TpaJliBHUKA, a BIIIOBIAHO 1 MPOMOPIIHHO 3MEH-
IICHI BUTPATH MaIKBa JIs poOOTH HOTO MPUBITHUX JBU-
rynis. Moro nepemimenns 1yGmoioThCs i KOMIEHCYIOTh-
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Csl JIOTIOMIXXHUM TIOIIYKOBHM CYJJHOM, SIK€ CYTTEBO MEH-
1II€ CIIO’KUBAE MaINBa, 00 XK MOUTYKOBUMH JPOHAMH.

BucHoBku

1. CTpiMKuii pO3BUTOK HayKH Ta TEXHIKA HA MEXIi TH-
CSUOJNIITH CYTTEBO BIOCKOHAIHMB BIHCHKOBE O30pOEHHS
3arajoMm i 3aco0u MiHYBaHHS SIK Ha CYIIIi, TaK i Ha BOJHUX
POCTOpax, 30KkpeMa. HOBITHI MOKIJIMBOCTI Ta TEXHOJIOTIT
BUTOTOBJICHHSI BHOYXOBHUX PEYOBHH, 3aCTOCOBYBaHI JUIs
BUTOTOBJICHHSI MiH Cy4YacHi Marepiajii, BHCOKOsIKiCHa
€JIEKTPOHIKA KepyBaHHSI MOMEHTOM BHUOYXY Ta iHIII A0CS-
THEHHS [IEPEeTBOPWIIN Cy4acHI MOPCHKI MiHH 13 “IIaCHBHO-
ro OYikyBaya” B TOTYXHHUX TillCpPAKTHBHUX aBTOHOMHHX
PYHHIBHUKIB BOJHHX IUIaBY4HX 3aC0O01B.

2. CyTh 3allpOIOHOBAHOTO METOAY IOJISATA€ Y 3aCTO-
CYBaHHI JUIS TOIIYKY IDIABYYHX MiH TPYIH OE3MiIOTHUX
JMTANTBPHUX amlapaTiB THITy “OpOH’, Pe3yJlbTaTH IOIIyKiB
SKUX 3BOIATHCA [I0 PO3PaxyHKIB KOOPIMHAT BHUSBICHOI
IUIaBy40i MiHM 3ac00aMH KiHEMaTHYHOTO MPOCKTYBAaHHSL.
BuxopucranHs ManorabapuTHUX €KOHOMHHUX ITOIIYKOBHX
JITaJIBHUX anapariB ycyBae MoTpedy B IMOIIYKOBHX Iepe-
MIILIEHHAX KaTepiB-TpaJibHUKIB. Lle BimuyTHO 37€11eBiIoe
HOIIYKOBI pOOOTH, MiABHINYE iX Oe3neKy A KOMaHIHO-
'O CKJIaJly KaTepiB-TPaJIbHHKIB.

3. Cepen KOropTH MOXKJIMBUX TPAEKTOPIH NepeMillieHb
JIOZIATKOBOT'O TIOLIYKOBOTO Cy/IHa Ta KaTepa-TpalliBHHKA
IPU TOIIYKaX SKipHUX Ta JOHHUX MOPCBKHX MiH PEKo-
MEHZOBAHO SK ONTHUMAIIBHY TPAEKTOPIIO ITOIIYKOBUX
NepeMillieHb IPYIIOL0, HAIIPUKIIAJ, i3 JBOX BHJIALITYBAaHUX
B PAJ CyJlleH MO cripaii ApxiMeaa i3 MKBUTKOBHM KpO-
KOM, TpPOMNOPIIHHUM KUIBKOCTI MOIIYKOBUX CYyIeH Ta
paniycy edeKkTuBHOI 1il X MoUIyKoBOI anaparypH.

BinomocTi npo koHQJIIKT iHTepeciB
ABTOpH CTBEpIXKYIOTb PO BiACYTHICTH KOHQIIKTY
iHTEpeCiB.
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Research on honey is important from the standpoint of product quality and consumer protection. Ac-
National University of cording to legislation in many countries, including Ukraine, honey is considered a food product and is
Food Technologies, subject to mandatory certification and labeling. Research on the physicochemical properties of honey is
Volodymyrska Str., 68, important for determining its quality and detecting falsification. This article is dedicated to the study of the

Kyiv, 01601, Ukraine.
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quality of honey from various botanical and one regional source. Organoleptic and physicochemical prop-
erties of the honey were determined, as well as a comparison with a falsified sample. The results of the
analysis showed that different varieties of honey have different physicochemical properties. The highest
diastase number was found in buckwheat honey, while the lowest was found in linden honey. The mass
fraction of sucrose was highest in buckwheat honey and lowest in sunflower honey. The water content was
in the range of 18.4-21 %, with buckwheat and sunflower honey having similar values. The pH value was
lowest in buckwheat honey and highest in linden honey. Research on the organoleptic properties showed
that buckwheat honey has a dark brown color, pleasant aroma and taste without foreign flavors, and a
viscous consistency. Sunflower honey has a golden-yellow color, bright and delicate aroma, sweet taste
without foreign flavors, and a viscous consistency. Linden honey has a pale yellow color, pleasant and
delicate aroma, sweet taste without foreign flavors, and a viscous consistency. Flower honey has a light
brown color, pleasant aroma and taste without foreign flavors, sweet and tart, and a viscous consistency.
The results of the comparison of buckwheat honey with falsified honey showed that the diastase number,
mass fraction of sucrose and water, as well as the pH value in the honey were within normal range, while in
the falsified sample the values of these indicators were different. These results indicate that falsified honey
based on sugar syrup can be detected using physicochemical analysis. Therefore, a study of honey from
various botanical and one regional origin showed that its physicochemical properties differ depending on
the variety. Comparison of buckwheat honey with counterfeit honey based on sugar syrup has shown that
the counterfeit can be detected by physicochemical analysis.

Key words: honey, organoleptic indicators, physicochemical indicators, counterfeit, sugar syrup.

JocigxeHHs: IKOCTI Mey Pi3HHUX JzKepesi 00TAHIYHOr0 Ta OJJHOT0 PEriOHAJIBLHOI0
MOXO/I’KEHHS

P. C. Cearuenko™, A. 1. Mapunin, C. 1. Jliteunuyk, B. M. [aciunuii

Hayionanvuuii ynieepcumem xapuosux mexuonoziu, m. Kuis, Yxpaina

Jlocnioocennss medy € 8axdCIUGUM 3 MOYKU 30pY SIKOCMI NPOOYKNY Md 3aXUCMY NPAs ChoXCUuayie. Bionosiono 0o sakonooascmea baza-
MbOX KpaiH, exaroyaroyu YKpainy, mMeo 86ajcacmvcs Xapyosum npooykmom i nionseae 00608'sa3rosii cepmupikayii ma mapkysarnio. JJocui-
00#CeHH S PI3UKO-XIMIUHUX 61aCMU80Cmel MeOy € GAXCIUBUM O/ BUSHAYEHHS 11020 AKOCmI ma euseneHHs ganvcugixayii. [a cmamms npuc-
8AUEHA OOCTIONCEHHIO AKOCHI MeQy PI3HUX Odcepen OOMAHIYHO20 Ma 0OHO20 Pe2iOHANLHO20 NOX0OXCeHHA. Y npoyeci docaiodxcents Oyau
BUSHAUEHI OP2AHONENMUYHI MA DIZUKO-XIMIUHI 8IACMUBOCIE MedY, d MAKOIC NOPIGHIHO 1020 3 (anbCUpiKo8anum 3paskom. 3a pe3yibma-
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mamu ananizy Oyi0 6CMaHo8IeHo, Wo pisHi copmu medy Maoms pisHi Qisuxo-ximiyni enacmusocmi. Hatleuwe oiacmasue uucno 0yno eusis-
JIeHO 8 2peyaHomy meol, a HalHudcue — 6 1unogomy. Macosa yacmka caxaposu HaUbbWA Y Spedanomy meoi, a HAUMEHWA — ) COHAUHUKO-
6omy. Macosa wacmka 600u 6yna 6 mexcax 18,4 % — 21 %, 3 epeuanum ma COHAUHUKOBUM MEOOM MAalOmb — nOOIOHI 3nauenns. Tlokasnuk
PH 6ys Haiinudicuull y epeuano2o medy, a Hausuwuil — y aunoso2o. [JociioxicenHss opeaHOIenmudHUX 61Acmusocmeti NOKaA3auio, wo meo
2petanull Mae MemMHO-KOPUYHeBUIl KOLIP, NPUEMHUL apomMam ma cMak 0e3 CMOpPOHHIX NPUCMAKis, 6'a3ky Koncucmenyilo. Meo cousuunuxo-
BULL MAE 30]I0MUCTNO-)COBMULL KO, ACKPABULL A HIJNCHULL GPOMAM, CONOOKULL CMAK 6€3 CIMOPOHHIX NPUCMAKI8, 8'13Ky KoHcucmenyio. Med
MUROBUIL MAE ONIO0-)ICOBMUL KOIIP, NPUEMHU MA HIJICHUTE APOMAM, CONOOKUL CMAK 6e3 CIOPOHHIX NPUCMAKIB, 63Ky KoHcucmenyilo. Med
K8IMKOBUL MA€E CEIMN0-KOPUUHEBULL KON, NPUEMHUL APOMAM Md cMaK 6e3 CMOPOHHIX NPUCMAKIE, COTOOKUL ma MepnKull, 6'a3Ky KOHCUC-
menyiio. Pe3yniomamu nopieHsnHs 2peiano2o medy 3 panbcuhikoganum nokazau, wo 0iacmasue 4ucio, Macosd YacmKa caxapos3u ma 600u,
a maxooic noxkasHux pH y meoi 36epicanucs 6 medcax Hopmu, MUMYACOM 5K Y (harbcudixami 3HaueHHst Yux NOKA3HUKIE 6yau eiominnumu. L]i
pesyribmamu cgioyams npo me, wo GanbCupikosanuil Med Ha OCHOBI YYKPOBO2O CUPONY MOdice Oymu GUsGLeHULl 3 OONOMO20I0 (DI3UKO-
Ximiunoeo ananizy. Omoice, 00CniOHCeHHs MeOy 3 PISHUX 0dxcepen 6OMAHIYHO20 Ma 0OHO20 Pe2iOHANbHO20 NOXOONHCEHHS NOKA3A0, WO 1020
Qizuko-ximiuni gracmueocmi 8IOPi3HAIOMbCS 3a1edCHO 6I0 copmy. TlopieHsanns epeuanozco medy 3 GanrbCu@ikosanum Ha OCHOBI YYKPOBO2O
cupony 006eo, wo ganvcugikam modice Oymu UsIGIEHUL 30 O0NOMO20I0 (PIZUKO-XIMIYHO2O AHANI3Y.

Knrouoei cnosa: meo, opeanonenmuuni NoKasHuxu, Qisuko-ximiuni nokasHuku, 0iacmasue 4ucio, garbcugixam, yyKposuii Cupon.

Beryn BEPTOBAHOTO IYKPY Ta Oika — migBuIIyeThes (de Sousa
etal., 2016).
Men € npupoAHMM IPORYKTOM, SIKHH OTPUMYIOTH 3 bopomHo 1 Kpoxmajab BHKOPUCTOBYIOTH IJIs 3017Ib-

HEKTapy KBiTiB, 3i0panux Omkonamu. Lleit mpoaykT mMae  HIEHHs KUIBKOCTI T'OTOBOrO MPOAYKTY. BusBuTH Takuii
0arato KOPHCHHX BJIACTHBOCTEH IUIsi 310pOB’sl 1 BUCOKY B (anbcudikanii MmoxxHa peakuieto Ha Hox (Boussaid et
XapuoBy MLIHHICTb, IO POOHTH Horo ayxe momyisipuum  al., 2018).

cepen croxkupaviB. BupoOHuuTBO Meny B YkpaiHi BBa- JlogaBaHHs 10 Meny LyKpOBOI MAaTOKU MOTIpIIYye Op-
KA€EThCS JOCUTH NMPUOYTKOBUM. Lle MoB'si3aHO 3 TMM, IO TaHOJENTHYHI ITOKa3HWKM (3arax IMaTOKH, BHCOKA
TIONTUT Ha MEJ Ta iHII NPOIYKTH O/DKUIBHHUITBA B PO3BU- B SI3KICTH TOILO), 3HW)KYE BMICT iHBEpTOBaHO IyKpy. Kpim
HEHMX KpaiHax nepeBuilye rnporno3unii. Kpim Toro, 3poc-  Toro, mij Ai€l0 AESKUX pearcHTIB OcijaioTh pabiHo3a i
TaHHS CBIIOMOCTI CITO’KHBAYiB IIOJI0 3[0POBOTO COCO0y  XJIOPHIH, SKi MICTATHCS y IyKpoBid martomi. [lonaBaHHS
KUTTS Ta OpPTaHiYHUX MPOAYKTIB cCIpHse 30UIBIICHHIO  I[yKPOBOI MATOKH MOYKHA BHUSBUTH 32 SIKICHOIO PEaKIII€To 3

MIOTIUTY HA ME[I. a30THCTUM Cpi0IoM a0 OLTOBOKHCIMM CBHHIIEM i METH-
Ha >xanp, uepe3 BUCOKMI MOMMT HA MeJ Iaxpai Hama-  JieHoBHM criuptoM (Med naturalnyi, 2007).
raloThCsl 3apoOUTH Ha HBHOMY, (anbcudikyroun Horo Astopu (Melnyk et al., 2022) cTBepmXyIOTh, IO IS

LUISIXOM JIOfIaBaHHs JIeNIeBUX IMifconomKyBadiB. 1l ming-  BusiBieHHs (aibcu(iKOBAHOTO MeIy Ta JOMILIOK y Mesi
COJIOJIKYBaul MOXKYTh BKJIIOYATH KYKYpPYyI3SHHH CHPOI 3 € Pi3HI METOIMU aHalli3y, sIKi IIMPOKO BUKOPUCTOBYIOTHCS
BUCOKHUM BMICTOM (pPYyKTO3H, KYKYypYyI3sSHMH LYKpPOBMH B XapyoBiii mpomwucioBocTi. Lli MeToan BKIIOYaOTH B
CHpOIl, IHBEPTOBAaHWH ILyKpOBHH cupon, TpocTHHHHH  cebe SIMP, IU-cniekTpockomito, BUCOKOS(EKTUBHY aHio-
IyKPOBHUI1 CHPOII, MAJIBMOBUI I[yKOp, CHpPOIl 3 BHCOKMM  HOOOMiHHY Xpomatorpadito Ta nudepeHmiiHy cKkanyody
BMicTOM (pyKTO3H, iHyMiH 1 T. iH. (Melnyk et al., 2022). KaJopuMeTpito. BuKkopHucTaHHS LMX METOAIB J03BOJISIE
3a manmmu aBTopiB (Megherbi et al., 2009), ¢anbcu-  TOYHO BHABIATH HASBHICTH AOMIIIOK y MEIi, TaKHX SIK
¢ikamis Memy € cepio3HOI0 MPOOIEMOI0 B Xap4yoBii Ta  IyKOp, CHPOIH Ta iHIII T00aBKH.
mepepoOHii iHIYCTpii 1 OCHOBHUMH MeToAaMu (anbcudi-

Kalil € JI0laBaHHs LYKPY, CUPOIIB, BOAM Ta HIIHX PE4o- Merta Q0CTiIKeHHS

BUH JI0 HaTypaibHOro Meay. Lli aii moripuiytoTs sIKiCTh

MPOAYKTY Ta MiJPUBAIOTH OBIPY CIIOKHBAYIB O BUPOO- OCHOBHA MeTa CTaTTi MOJISrae y IOCHTIPKEHHI SKOCTI
HUKIB MEIy. Mey 3 pi3HUX JpKepes OOTaHiYHOrO Ta OJHOI'0 perioHa-

Kpim Toro, ¢anbcudikaliis Meay NpU3BOJUTH A0 HE-  JILHOTO IOXOJpKeHHs. JloCHi/pKeHHsl BKIIIOYae aHaji3
JIOOPOCOBICHOI KOHKYpEHIIT Ta 30UTKIB IS 3aKOHHHMX  OPTraHOJCNTUYHHUX Ta (I3MKO-XIMIYHHAX BIIACTHBOCTEH
BUpOOHMKIB Mexy. HaiiOinbin cepiio3HMM HacIiKOM €  Meay, a TaKoX IOpIBHSHHSA Horo 3 QanbcugikoBaHUM
MOJJIUBICTh IIKOJM JUIS 3[J0POB'Sl CIIOXKHMBAYiB, OCKUIBKH  3pPa3KoM.

MeJI, SKHiA MiCTUTh JTOJATKOBI IHTPEIIEHTH, ITYYHI 100a- Marepiau i MmeToau 10CTiTKeHb
BKH Ta KOHCEPBAHTH, MOXE OYTH MIKIJJTMBUAM IS JIFO/ICh-
koro oprasizmy (Devi et al., 2018). VY paMkax mociimkeHHs OyIIo IpoBeIeHO aHalli3 Mexy

Hativacrime s danbendikarii SKOCTI HATYpalbHOTO 3 PI3HUX JDKepes O0TaHIYHOTO MOXOHKEHHS, BKIFOYAI0UH
MeJlly BUKOPHCTOBYIOTh IIYKOp (HHUM TOIYIOTH OIDKiI a00  IpedaHui, COHSAIIHUKOBUM, KBITKOBHH Ta JIMIOBHH Me[,
JOJAIOTh Y TOTOBMH MeX Yy BHIVIANI KOHLEHTPOBAHOTO KW OyB mpua0aHuii y MpUBAaTHHUX IaciuHMKIB 3 Bopwuc-
cuporny). 3 MeToro ¢anbcudikanii MyKop-micoK I0JaloTh  HIbChKOro paioHy KwuiBcekoi oOmacti. st OwiHKM Xa-
Ha MOYaTKOBUX CTaisX Kpucramizauii Meny. Uepes meB-  pakTepUCTUK Mely BHKOPHUCTOBYBAJIM CTaHAApPTU30BaHI
HHUI 4ac MeJl sIBJIsI€ COOOI0 PIBHOMIPHO 3aKPHUCTAJi30BaHy  METOJM JOCIiKeHHs. MacoBy 4acTKy BOJY BH3HAuYalld
Macy. Taky danbcudikanito crnoxxuBadaMm posmizHaTH — Ha pedpakromerpi ATAGO — PAL 2285, niactazHe uucio
Baxko (Pascual-Mate et al., 2018). Meny — 3a cranaaptoM JICTY 4497:2005 “Men narypa-

Takox mnst danbcudikanii 3acTocoByrOTh kenaTwH, JibHHN. TexHiuni Bumorn” (Karabagias et al., 2020), pH —
OJAI0YX WOTO O Memy AJs MiABHIICHHS B’s3KOCTi. 3a-  3a momomoroto pH-merpa/ionomipa SevenCompact pH
BISKM IIbOMY IIOTIPIIY€ETHCS CMAaK i apoMaT, a BMICT iH-  meter S220.
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Jnist MOpiBHSIHHSL NOKa3HUKIB MK HaTypajbHUM Ta
¢danpcuikoBaHUM MEIOM TONEPEeJHbO OYNW MiAroTOB-
neHi 3pa3ku QanbcudikartiB, OTpPUMAHUX MUITXOM TOJIBII
OJDKILJT IyKPOBUM Ta IHEPTHUM CHPOIIOM.

Pe3yabTaTn Ta iX 00roBOpeHHs

Jlnist BU3HAYCHHSI SIKOCTI Me/ly 3aCTOCOBYHOTHCS (i3u-
KO-XIMI4YHI TOKa3HUKH, SIKi JO3BOJSIFOTH OTPUMATHU JIeTa-
JIbHY 1H(OPMALIIIO PO HOTO CKJIaj| Ta BIACTUBOCTI.

OnHUM 3 TOJIOBHUX (DI3MKO-XIMIYHUX MOKa3HUKIB
SIKOCTI MEJly € BMICT BOJIOTA. BuMiproBaHHs 1bOr0 mapa-
METpa JTO3BOJISIE BUSIBUTH HASBHICTH JOMIIIOK y MEJi, SKi
MOXKYTh HETaTMBHO BIUIMBATW Ha HOro SIKICTb Ta TpUBa-
Jicth 30epiranss. KpiM Toro, BU3Ha4e€HHs BMICTY BOJIOTH
€ BXJIMBMUM KPOKOM Yy TapaHTyBaHHI OE3MEKH XapyOBUX
MPOAYKTIB, OCKITBKY MeJ 3 TiIBUIIIEHUM BMICTOM BOJIOTH
MOXKE MiATaTHCS IMIBHAMIOMY 30pOKYBAaHHIO Ta CTaTH
MIPUYMHOI PO3BUTKY OakrtepianbHOi Mikpoduopu (Chen,
2019).

[HIMMU BaXIMBUMH (i3UKO-XIMIYHHMHU TMOKa3HHKa-
MH SIKOCTI M€y € BMICT LYKpiB, KHCJIOTHICTb, MiHEpaJb-
HHUW CKJIaJ, aKTHBHICTh (pepMEHTIB Ta KOJLOPOBI MOKa3-
HUKH. BH3HaueHHs 1LMX mHapaMeTpiB J03BOJSIE 3pOOUTH
BHCHOBKH TIPO TOKUBHY I[IHHICTb M€y, 1Oro CMakoBi Ta
apOMaTHYHI SIKOCTi, @ TaKOX IIPO MO>KJIUBICTH BHKOpHC-
TaHHS MeAy Ui JIKYBaHHA Ta TNPOQUIAKTHKHA Pi3HUX
3axBoproBaHb (Chen, 2019).

Taoauns 1

[Hiactazne uncio ['ote € Ham3BHuaiiHO WIHHUM dep-
MEHTOM /ISl Melly, OCKUIBKM HOTO BMICT JO3BOJISE OLli-
HIOBAaTU SKIiCTh Ta NPUPOJHICTh Nponykty. Lleit ¢epment
BiJINIOBiJIa€ 3a PO3IICIUICHHS KPOXMAIIO Ta IHIIUX MOJIi-
caxapu[iB Ha AWCaXapuad 1 3a3BHYAil MiCTUTBCA B YCiX
BuAiB Meny. [liactaza B3aeMoi€e 3 iHIIMMH (QepMEHTaMHU,
TOMY BOHA CIYXXHUTh IHAMKATOPOM 3arajbHOI KiTBKOCTI
(depmentiB y meni. Jlo Toro x ueil GepMEeHT € OIHUM 3
HAWCTIMKILIKNX, 110 J03BOJISIE BUKOPUCTOBYBATH HOTO SIK
MOKa3HUK BMIicTy iHIMX (epmeHTiB y meni. HasBHicTh
abo BIJCYTHICTh JiacTa3d B MeIi MOXE CBIIYUTH IIPO
SKICTh NMPOAYKTY Ta BIUIMBATH HA CHPUHHATTS CIIOXKHBa-
gamu (Kostiuk & Dunaieva, 2015).

IMokasuuk pH € BaxauBHM (Pi3MKO-XIMIYHUM MOKa3-
HUKOM MeJly, OCKIUJIbKH BiH BiIOOpaka€ HOro KHCIOTHO-
OCHOBHY XapakTepucTuky. Hopmameauii piBerr pH mis
Meny 3a3Buyail mepeOyBae B miama3oHi Bix 3,2 1o 4,5, mo
BKa3ye Ha Horo ciabokuciay abo HEUTpaJdbHy MPHUPOLY.
3mina mokazHuka pH Moxe OyTH O3HAKOI HESKiCHOTO
Meny abo Toro, mo BiH OyB mimpoOnienuii. Hanpukmnan,
BUCOKMIT piBeHb pH Moxe OyTH MOKa3HUKOM JOAaBaHHS
IyKPy 10 MEIY, OCKIJIbKH IIyKOp Ma€ OUIbII BHCOKHIA
piBenb pH, HiX Mex. 3 iHmoro 60xy, Hu3bku piBeHs pH
MOXe OyTH IOKa3HMKOM TOro, 10 Mex OyB meperpiTuii
abo miggaHuil iHIIOMY BUAY OOpOOKH, IO CIIPUYHMHHIO
fioro kuciotHicTh (Kostiuk & Dunaieva, 2015).

Di3uKO-XIMIYHI TOKA3HUKH MEJy PI3HHUX JDKepes O0TaHIYHOIO Ta OJHOTO PETiOHAILHOTO MOXOIKEHHS

[Toka3Huk ['pevanuit COHSIITHUKOBHH KBiTkoBHi Jlunoswuii
Jliacta3ue uucio,on. 'ote 16,04 + 0,35 18,05 + 0,49 10,04 + 0,61 8,04 + 0,44
MacoBa yacTka caxapo3su,% 5,7+£0,15 47+0.18 6,2+0,12 3,8+0,14
Macosa yacTtka Boau, % 18,4 £0,02 18,5 +£0,04 21,2 +£0,07 20,5 +0,05
[Tokaszuuk pH 3,3 3,5 3,8 4.0

3 pe3ynbTatiB TadMIll | BCTAHOBJIEHO, LIO Pi3HI COPTH
MeJly MaroThb pi3Hi (i3uko-xiMiuHi Biactusocti. HaiiBue
niactasHe 4HCiIo OyJIo BHSBJICHO B TPEYaHOMY Memdi 3i
sgayeHHsM 16,04 + 0,35 omunauine ['ore, TMM4YacoM sIK
HaWHWKYE IiacTa3He YUCIOo Oylo BUSABICHO B JIHIIOBOMY
meni 3i 3HaueHHsM 8,04 + 0,44 ommuuups ['ote. Macosa
YyacTKa caxapo3u HaiOuiblia y rpedanomy memi (15,7 +
0,15 %), a HaiiMeHIIa — y COHSAIIHUKOBOMY (4,7 + 0,18 %).

MacoBa vactka Bogu Oyina B mexax 18,4 + 0,02 % —
21,2 £ 0,07 %, 3 rpeyaHUM Ta COHSIIHUKOBHUM MEIOM
MaroTh Nozi0HI 3HayeHHs. [loka3uuk pH OyB HaiHWKUMI
y rpedaHoro Meay 3i 3HaueHHsM 3,3, a HalBuIMH — y
JIAIIOBOIO 31 3HaUeHHsIM 4,0.

OpraHoyienTHYHI MOKAa3HUKH — 1€ BJIACTHBOCTI IIPO-
IYKTY, SIKi MOYKHA OI[IHHTH 32 JIOTIOMOTOI0 OPTaHiB YyTTs
(3ip, HIOX, cMak, noTuK) (Don & Petrusha, 2019). [Jnsa
Medy Il TOKa3HWKH BKIIOYAIOTH KOIIp, apoMar, CMak,
KOHCHCTEHITII0 Ta Kpucramizanito. KoxeH BuI Meny Mae
CBO{ XapaKTEpUCTHKH, IO 3aJIe)KaTh BiJ BUKOPHUCTOBYBA-
HUX POCIIHH, KJIIMaTy, IPYHTY Ta iHmuX (akropis (Zlatev
etal., 2018).

3aBasKH OPTraHOJCNTUYHINA OI[HII MEIy MOXHA 3pO-
3yMiTH, SIKi XapaKTEpUCTUKH MeIy € JUIs CIOXXHMBadiB
OUTBII TIPUBAONMBUMH, a TAaKOX BU3HAYUTH, SIKI BHIH
Meay MOKYTh MaTH OUTBITY IIHHICTH IS CIIOKHBAYiB.

PesynbraTl HOCIHiIKEHh OPTaHONENTHUYHUX MOKA3HU-
KiB MeJly pi3HOTO ITOXOKeHHS HaBeJeHi B Ta0mIIi 2.

BcranoBieHo, 1m0 Mea TrpeyaHud Mae TEMHO-
KOPUYHEBHH KOJIip, MPUEMHUN apoMaT Ta cMak 0e3 CTo-
POHHIX MPHCMaKiB, B’sI3Ky KOHCHCTEHIiI0. Mel COHSII-
HUKOBHI Ma€ 30JIOTUCTO-)KOBTHH KOJIp, SICKpaBUH Ta
HDKHHH apoMaT, COJIOMKUN cMak 0e3 CTOPOHHIX MpHCMa-
KiB, B’SI3Ky KOHCHCTEHI0. Men siuroBuii mae Oiijo-
JKOBTHH KOJIIp, IPUEMHHMN Ta HDKHUM apoMart, COJIOIKHNA
cMak 0e3 CTOPOHHIX IPUCMAaKiB, B’SI3KYy KOHCHUCTEHIIIO.
Men KBITKOBHI Ma€ CBITJIO-KOPUYHEBHUH KOJIp, MPHEM-
HUI apoMaT Ta cMak 0e3 CTOPOHHIX MPUCMAKiB, COJIOAKHIHA
Ta TePIKUii, B’SI3Ky KOHCUCTEHIIIIO.

Hactymamm eranmom mocmimkeHHS OyIlo TOpIBHSHHS
rpedaHoro Meay 3 hanbcudikoBaHUM Ha OCHOBI IyKPOBOTO
cuporty. OTpuMaHi pe3yIbTaTH HaBeAeH] B Ta0mui 3.
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Taoaunsa 2
OpraHoJenTHYHI MOKAa3HUKIB My Pi3HOTO MOXOKEHHS

HaiimenyBanns Bun meny
MOKa3HUKA I'peuanuit COHSIITHUKOBUH Jlunosuit KBiTkoBHi
Komnip TeMHO-KOpHUYHECBHH 30J10THCTO- KOBTHIA B1i10-K0BTHiIA CBiTJIO-KOpHUYHEBHIA
Apomar Be3 cToponHix 3anaxiB,  be3 cTOpoHHIX 3amaxis, Bes cTroponnix 3amaxis, Be3 cToponHix 3amaxis,

MIPUEMHUI

SICKpaBUH

SICKpaBHi, HOKHUI MIPUEMHUH, HKHUHA

Be3 croponnix nprcMakiB, be3 cTopoHHIX mpucMakis,

Be3 croponnix npucmaxis, . .
bes croponHix npucmaxis,

CMmak " " " MIPUEMHUH, COJIOJIKHIA, N o
TPHEMHUIA MPUEMHUH, COIOIKHI . o COJIOKHM, TePIIKUI
HDKHWH
Koncucrenuis B’s3ka B’s3ka B’s3ka B’s3ka
Kpucranizarist [MpucyTtHst IpucytHs IpucytHs [MpucytHst
Tadoauus 3

[MopiBHsiHHS (Hi3UKO-XIMIYHUX TOKA3HUKIB IPEYaHOro Mey 3 (panbcu(iKoBaHUM Ha OCHOBI IyKPOBOTO CHPOILY

Toka3zHuk ['pevanuii DanbcudikaT Ha OCHOBI IIYKPOBOT'O CHPOITY
Jiacra3ne uucino, ox. ['ote 17,2 £0,24 15,3 +0,18
MacoBa yacTka caxapos3u,% 5,8+0,12 7,54+ 0,14
Macosa vactka Boau, % 17,4 £0,02 20,1 £0,02
ITokazuuk pH 3,5 4,0
JlociKeHHS TpeYaHoro Meay MoKasalo, o Horo mi- References
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This article focuses on the improvement of technology for marinated semi-finished products made from
poultry meat. The production of marinated meat semi-finished products is gaining consumer preference, as
they differ not only in sensory characteristics but also have an extended shelf life. The article presents the
results of research on semi-finished products made from poultry meat marinated with blackthorn (Aronia
melanocarpa). The use of natural plant-based ingredients in the marinades for poultry meat semi-finished
products is becoming increasingly popular among consumers. This allows preserving not only their main
characteristics but also expanding the range of new products. Blackthorn serves as the raw material for
such marinades. It contains numerous polyphenolic components that contribute to its high bioactivity. The
dark-blue color of blackthorn fruits is due to a high concentration of anthocyanins. Blackthorn contains the
highest amounts of chlorogenic and neochlorogenic acids, which affect the breakdown of peptide bonds in
the protein cells of meat, leading to the tenderization of muscle fibers and improving their sensory attributes
after thermal processing. The recipes also include aromatic additives such as savory, juniper, and sage. The
scientific study conducted research on the sensory characteristics of marinades. It was found that each
experimental sample of marinades based on blackthorn fruit juice exhibited high sensory attributes. The
antioxidant activity of blackthorn fruit and aromatic plants was confirmed through studies of acidity and
peroxide values, which were determined in poultry meat semi-finished products marinated with blackthorn
fruit juice. The studied products included chicken wings, marinated chicken fillet for kebab, and chicken
drumsticks. The storage period of the meat semi-finished products was determined to be 15 days at tempera-
tures of 0—4 °C, which was twice as long compared to the control. The paper presents research on the safety
indicators of poultry meat semi-finished products during storage, specifically after 15 days of storage at
temperatures of 0—4 °C. Microbiological indicators were determined. The obtained results testify to the
effectiveness of the proposed technology of marinating meat semi-finished products from poultry meat and
its advantages in comparison with standard methods. Improvement of the technology will contribute to the
development and expansion of the assortment of marinated meat products on the market, satisfying the
needs of consumers for high-quality and safe food products with increased organoleptic indicators.
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YaockoHaIeHHS TEXHOJI0Til MADMHOBAHUX HanmiBGaOdpuKaTiB 3 M’Aca NTHILI

I. I. Cimonosa™, B. I. Tanyx, V. P. lpauyk, I. M. Bacapa6

JIvsiscoruii nayionanvuuil ynisepcumem semepunapnoi meouyuny ma 6iomexwnonoziii imeni C. 3. Icuyvkozo, m. JIv6ie,

Yxpaina

YV emammi posenadacmuca yoockonanenna mexnonozii mapunosanux nanisgpabpuxamie 3 m’sica nmuyi. Bnooobanna cnoscusauis 3a60-
1108YIOMb MAPUHOBANT M SCHI Hani6pabpukamu, OCKIbKU GOHU GIOPIZHAIOMbCA He MINbKU 30 OP2AHOIENMUYHUMY NOKAZHUKAMU, d 1l MAIOMb
no00eceHUll mepmin 30epicanus. Y cmammi HageOeHo pe3yivmamu 00CiONHCeHb Haniepabpukamie 3 m’sica Nmuyi y MapuHadax Ha OCHO8I
COKY ni00ig 20pobuHu 4opHonaioHoi (Aronia melanocarpa). Bukopucmanus namypanbHOi poCIUHHOI CUPOBUHU Y CKIAOI MAPUHAOi8 075
nanigghadbpuxamis 3 m’sica nmuyi Habyeae ece 6LIbWIOI nonyaspHoCcmi ceped cnodicusadis. Lle doseonse 36epeemu ne minbku iXHi OCHOGHI
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Xapakmepucmuxy, a i po3uupumu adcopmumenm Hogux npooykmis. Takor cuposuHolo eucmynae YOpHOnIiona 2opobuna. Bona micmums
6azamo nonighenonbHUX KOMNOHEHMIB, Wo 3yMO6NIolomy il 6ucoky Gioakmugnicmo. TemHo-cumiti Kouip niodie 4OpHONIIOHOI 20pobuHu
3YMOGIEHULl BUCOKOI) KOHYeHmpayicio anmoyianie. Yopronniona 2opobuna micmums HalOlibuie XJI0PO2EHOB0I MaA HEOXI0PO2eHOB80I Kuc-
JI0m, WO BNAUBAE HA PO3UJeNIEHHs NeNMUOHUX 36 53KI8 Y OLIKOGUX KIIMUHAX M’Sca | Npu36o0ums 00 po3M SKULEHHS. M S308UX 60JIOKOH,
noninuenHs o020 Op2aHoNenMUYHUX NOKAZHUKIG NICa mepMIiuHoi 06poOKuU. 3 npAHO-apoMamuyHux 000a8oK y peyenmypax 6UKOPUCHAHO
POCIUHI KOMINOHEeHMU Yebpeylo, sulieyio, waeii. ¥ Haykosii pobomi npoeeodeHo O0CIIONCEeHHS OP2AHONENMUYHUX NOKAZHUKIE MAPUHAOILE.
Bemanoeneno, wo kooicen 00cnionui 3pazox Mapunadie Ha 0CHOGI COKY NA00i8 20podUHY YOPHONNIOHOT XapaKmepu3yemovcs UCOKUMU Opea-
HONENMUYHUMU NOKAZHUKAMU. AHMUOKCUOAHMHY aKMUBHICMb 20pOOUHU YOPHONAIOHOI Ma NPAHO-APOMAMUYHUX POCIUH NiOMBEPOICEHO
00CHIOANCEHHAMU KUCTOMHO20 MA NEePEeKUCHO20 HUCeN, SIKI GUSHAYANU Y M SCHUX Hanieghabpukamax 3 m’sica nmuyi y Mapunaodi, a came:
Kpuibysi Kypsii, e Kypsiue Oiisi Wauiiuka ma 2oMIIoK Kypsuux. Bemanoeneno mepminu 36epicanns m’scnux naniepabpuxamie: 15 0i6 3a
memnepamypu 0—4 °C, wo yosiui 6inbuue nopieHsAHO 3 KOHmMpoaem. Y pobomi nHagedeHo 00caiOdiceH s Hanigghabpukamie 3 m’aca nmuyi 3a
NoKasHuKamu Oesneku 6npoooexc 36epicanis, 30kpema nicas 15 0i6 s0epicanna npu memnepamypi 0...4 °C. eusHauunu mikpooionoziymi
nokasuuxamu. Ompumani pe3yibmamu ceiouams npo ehexmusnHicms 3anponoHO8aAHO MEXHOI0I MAPUHYBAHHS M SICHUX HANIG(AOpUKamie
3 m'sica nmuyi ma it nepesazu NOPiGHIHO 3i CMAHOAPMHUMU MeMOOaMU. YOOCKOHANICHHS MEXHOL02IL CIPUMUME PO3GUMKY MA POUUPEHHIO
acopmumenmy MapuHO8aAHUX M'ACHUX NPOOYKMI6 HA PUHKY, 3A0060NbHAIONU NOMPEOU CRONCUBAYIE Y AKICHUX MA OE3NEUHUX XAPUOBUX NPO-
OYKmax 3 niosUWeHUMU OP2AHONENIMUYHUMU NOKAZHUKAMU.

Knrwouosi cnosa: nanispabpuxamu 3 m’sica nmuyi, MapuHao, 20pobUHA YOPHONTIOHA, MEXHON02Is, peyenmypd, 00CTiONCEeHHSL.

Beryn 30eperTd He TIIbKM OCHOBHI XapaKTEPUCTUKU M’SICHHX

HamiBaOpukariB, a i 30aratutu iXHIH XIMIYHUI CKIa.

Ha tenepimHiii yac akTUBHOTO IONMUTY HaOyBae cro-  MapuHaau Ha OCHOBI HAaTYpaJbHOI POCIMHHOI CHPOBHHHU
KMBaHHA HamiBpaOpuKkaTiB 3 M’sica NTHLI HE TUIBKM B TaKOX MOXYTh OyTH BHKOPHCTaHi JUIS IMOJINIIEHHS CTa-
VYkpaiHi, a i 3a koproHoM (Basarab et al., 2019). Bupo6-  6impHOCTI TOTOBHX BHPOOiB 32 MiKpOOiOIOTIYHUMH TTOKA-
HUKU OXOJIO[DKCHHUX M SICHUX HamiBQaOpHKATIB IIyKAIOTh  3HUKAMH, B PE3yJIbTaTi YOro 30LIBIIYETHCS HOTO TEpMiH
LUISIXU [Tl PO3IIUPEHHST aCOPTUMEHTY 1 BUXOAM Ha HOBI  mpuaatHocti (Yusop et al., 2011). OctanHiM yacom CiK,
puHKH 30yTy CBO€ET MpoAyKIil. M’sico NTHIII KOPUCTYETh-  OTPUMAHUN 3 JAESKUX (PYKTIB, BHUKOPHCTOBYBAIH SIK
Csl BEJIMKUM IIOITMTOM CEpell CIIOKMBadiB B YKpaini. Tak, MapuHam IS MOJIMIIEHHS sKocTi M’sica (Susanti et al.,
BUPOOHHMKAaMH OXOJIOJPKeHHX HamiBdaOpukariB 3 M’sca  2018). BukopucraHHs MapuHay, 10 MICTHTH ITPUPOJHI
NTULI CTAIOTh HE TUIBKH IOTY)KHI Xap4yOBi MIINPUEMCTBA,  KUCJOTH, NPH3BOAMTH JO IIOM SIKIIEHHS YOPCTKOIO
a i cynepMapKeTy, HEBEJIMKI Mara3uHy 1 MaJICHbKI IeXu 3~ M’sca. MapuHyBaHHsI MOTPIOHO 3I1MCHIOBATH BIIPOIOBK
BupoOHMITBa HamniBdaOpukariB. Bece Oinbie xono cmo- 624 roams. IIpoTsrom mporo yacy KHCIOTa MapUHAIY
JKMBa4iB 3aBOHOBYIOTH MAapHHOBaHI M’sCHI HamiBpaOpu-  pO3IIEIUIIOE MENTHAHI 3B’SI3KM B OUIKOBHX KIITHHaX
KaTH, OCKUIBKM BOHH BIIPI3HSIOTHCS HE TUIBKM 3a opra-  M’sica. Y Ipoleci MapHHyBaHHS 3MiHIOeTbess pH M sica,
HOJICITUYHAMH TOKa3HWKaMH, a # MalOTh NMOJOBXKECHHH  BOJIOTOTPHMYIOUYA 3/1aTHICTh, M SKICTb, 3HIKYETHCS BTpa-

tepmiH 30epiranas (Drachuk et al., 2018). Ta MacH IiJ 4Yac TepMidHOi OOpOOKH 1 TOKpAIILyeThCS
Bapto 3a3HaumnTH, mo mpu BHPOOHHWITBI MapwHOBa-  Koiip M’sca (Guo et al., 2020).
HUX HamiB()aOpUKaTIB BUKOPUCTAHHS Xap4YOBUX MT00ABOK ACOPTUMEHT MapHHOBAaHUX M’SICHUX MPOIYKTIB MOX-

y CKJIaJi peuentyp MapHHAIiB CIPSAMOBAaHO Ha IOJIN-  Ha PO3IUMPHUTH 32 PaXyHOK BUKOPUCTaHHS CHPOBHHH, IO
LICHHS TEXHOJIOT1YHUX, OPTAaHOJEIITHYHUX NIOKA3HHUKIB, @  MICTHTh aHTHOKCHIAHTH, THM CaMHUM 30LIbIIYI0YH HOTO
TakoX 301JbLICHHsT TepMiHIB npunarHocti. [Ipore no  TepMiH mpuuatHOCTI i 3a0e3MeYuTH BUXiJ NPOIYKLIi Ha
HepesiKy OCHOBHHMX CKJIaJIOBUX MapHHaiB Juisl HamiBda-  iHmi puHku 30yTy (Wideman et al., 2016; Mushtruk et al.,
OpuKaTiB BXOJIATH OITOBAa KHCJIOTA, XapuoBi OapBHuku, 2020).
JM00aBKM 1 3ryIryBayi, IMepeBa)kHa OUTBIICTh 3 SKUX € Bimomo, mo mixg vac 30epiraHHs SKiCHI TOKa3HUKU
CHHTETHYHUMH, 1110 BIUIMBA€E HAa 3MiHy CMaKy Ta apoMary. IPOJYKTY IOTipLIYIOTbCSl BHACIIIOK OKHMCIEHHS JIMiiB 1
3 ormAdy Ha me — 3 METOI0 TapaHTyBaHHS OE3MEYHOCTI  3pPOCTaHHSA YHCETBHOCTI MikpoopraHi3MmiB. OKHCHEHHS
TOTOBOTO XapyOBOTO MPOAYKTY, MiABHIIEHHS HOTO Xap-  JIMiJiB MPHU3BOAWTH MO 3HIDKEHHS SKOCTi, PIBHS ITOKHB-
4oBO1 i Oi0JIOTIYHOT HIHHOCTI 30KpeMa, € HEeOOXiNHICTh  HHUX PEYOBUH, a TAKOXK IMOTIPIICHHS CMAKY.
3MEHIIICHHS] BUKOPUCTAHHS CHHTETHYHHUX a00aBok. Oc- MikpoOGiosioriune 3a0pyJHEHHS MOXE CIPUYUHUTH
HOBHHMU Xap4YOBUH IIJAKKMCIIOBAY, SKHHA 4aCTO BUKOPUCTO-  CEPHO3HI 3arpo3W 340POB’I0 JIIOAMHU Yepe3 XapuoBi OT-
BYIOTb JUI1 MapHHYBaHHS M’sica y BCBOMY CBITi 3aMICTh  PY€HHS, IO TPAIUIAIOTHCS NPU CIIOKHMBAHHI TaKUX MPOIY-
ouToBoi KucioTH, € JIMMOHHUK cik (Kumar et al., 2017).  kriB. TakuM 4YMHOM, 3aCTOCYBaHHS BiJIIOBIIHHX CKJIaJ-
Bin Mictuth 10 10 % JTUMOHHOT KUCIIOTH, L-acCKOPOIHOBOT  HHKIB, SIKi MAlOTh SIK aHTUOKCHIIAHTHY, TaK 1 MPOTHMIKpPO-
KUCIIOTH, LYKpY, OLNKH, KJIITKOBHHY, a TaKOX BiTaMiHM  OHY Jit0, MOXKe OyTH KOPHUCHHM st 30€pEeKEHHs SKOCTI
rpymu B, f-kapotunu, Makpo- i MikpoeneMeHTH, Oiosori-  M’sica, MPOIOBKEHHS TEPMiHy 30epiraHHs Ta 3aro0iraHHs
YHO aKTHBHI PEYOBMHH, edipHi oiii (IepeBakHO JIMO-  EKOHOMIYHMM BTpaTtaM (Aguirrezabal et al., 2000; Yin &
HeH), OiogmaBonoinu, nektuun ta Qitonmmam (Klimek- — Cheng, 2003).
Szczykutowicz et al., 2020). Psn aBTOpiB OMHCYIOTH BUKOPHUCTAHHS €KCTPAKTIiB Pi-
CrokpBavi 3a3BHYail MOJAIOTh MapWHAA y M’SICO  3HHX BHIIB POCIHH Y TEXHOJIOTii M SICHUX MpoxyKTiB (Wu
[UIIXOM 3aHypeHHS 1 3a0e3neueHHs MPOHUKHEeHH Mapu- et al., 2006; Shan et al., 2007).
Hazy 4yepe3 Audy3iro 3a MeBHHI MTPOMIKOK Yacy. Jlesiki TOCHIHUKN CTBEPDKYIOTh, IO (DEHOJNIBHI CITo-
AHani3z HaykoBUX MyOJiKallili BKa3ye Ha TEHIESHIIIO  JIYKH, SKI MICTATBCS B CHELIsX, TPaBax 1 sIroJax MOXYTh
J0 BUKOPHCTaHHA HAaTypajJbHOI POCIMHHOI CHPOBHHH Y  BIIIrpaBaTH BaXXJIMBY POJb K KOMIIOHEHTH 3 aHTUMIKPO-
pi3HHX rayy3sx xap4oBoi mpomwucioBocti. Lle nozeossie  GHoro miero (Hara-Kudo et al., 2004).
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VY BITYM3HSHUX HAyKOBUX IMyOJiKalisx BiICYTHI HaHi
1010 BUKOPUCTAHHS IUIOAIB TOPOOWHHM YOPHOILIIIHOI
(Aronia melanocarpa) y TexHoONOrii MapuHAaIIB JUIs
M’sica. Bapro noxat, 1110 mioau ropoOMHN YOPHOILIITHOT
Oarati Ha ToMipeHOTHN, BKIFOYAIOYH TPOLiaHiIMHHU, KBEp-
[IETHH, BiTaMiHu Ta ocobnuBo aHrtorianu (Overall et al.,
2017). TloniheHOMBHI CIONYKH MAIOTh MIUPOKHU CIEKTP
6ioJIoriuHOI /1ii, BKIIOYAIOYN aHTHOAKTEpialbHYy, MPOTH-
3anajbHy, NPOTHAIEPTidHy, IelnaTolpOTeKTOPHY, aHTUT-
POMOOTHYHY, TPOTHUBIPYCHY, AHTHKAHIEPOTEHHY, Kap-
JIONPOTEKTOPHY  Ta  CYAMHOPO3LIMPIOBAIBHY IO
(Benhammou et al., 2009).

ToMy po3poOka TexXHOJOTil MapHHAIIB Ha OCHOBI Ha-
TYpajbHOI POCIMHHOI CHPOBHMHH, 30KpeMa TOpOOHHHU
YOPHOIUTITHOI, € aKTyaJbHOIO 1 HOTpeOye IOJaIbIINX
IIOCITIIKEHb.

MeTa gocyigKeHHs

Mertoto po6oTu OyI0 BCTAaHOBHTH MOKJIHBICTH BUKO-
PHUCTaHHS IUIOAIB TOPOOWHHU YOPHOIUTIAHOI y CKJIaai HO-
BUX BH/IIB MapUHAIB /Il BAPOOHUIITBA HaMiB(paOpHUKaTiB
3 M’sica NTHUIL.

Martepiau i MeTOAH JOCTIAKEHD

[Ipn npoBezneHi NOCHIIKEHb 3aCTOCOBYBAJIM OPraHO-
nenrtuaHi MeToau 3a [OCT 8756.1-79. a came mpoBeneHO
OpPTaHOJIENTHYHY OILIHKY MapHWHAAIB 32 IMOKa3HUKAMH:
30BHIMIHIA BUTTAA, KOJNIp, 3alaX, CMakK, KOHCHCTEHITiS.
OriHOBaHHS 3pa3KiB 3IMCHIOBAIM 3a 5-0aabHOIO IIIKa-
noto. KoxeH MokasHUK Mae 5 CTYIEeHIB SKOCTi, BUpaKe-
HUX y Oanax: 5 — BiMiHHa SIKiCTb, 4 — 100pa AKiCTh, 3 —
3a/I0BiJIbHA SIKICTh, 2 — HE3aJ0BiIbHA AKICTh, 1 — morana
SIKICTb.

BumiproBanss pH 3paskiB 3xifiCHIOBaIN NpH KiMHAT-
Hilt Temmnepatypi (25 °C) 3a gonomororo mudposoro pH-
MeTpa.

KucnoTHe 9uciIo € BXIMBUM HOKa3HUKOM SIKOCTI Xa-
pUYOBMX TIPOOYKTIB i HOPMYETBHCS yciMa IepKaBHUMHU
CTaHJapTaMu Ta TEXHIYHMMH ymMoBamu. KucnotHe uucio
(X>) B Mmr KOH o6uncmoBanu 3a opmyroro 1:

Y - V'x K x5,61

2

(1),
m

ne: V' —o006’em 0,1 MOJIB/ PO3YHHY TiIPOOKCHAY KJIitO
a0 TiAPOOKCHAY HATPIiIO, BUTPAYCHOTO HA THUTPYBaHH,
ML

K — morpaBka 10 po34MHY JyTy JUIS IIepepaxyHKy Ha
touHmit 0,1 MOIB/T pO3UnH;

5,61 — KITBKIiCTh TiIPOOKCHITY KaNif0, IO MiCTUTHCS B
1 M 0,1 Mo/ po3unHY;

m — Maca HaBaXKH, 2.

[epexucue uncio (Np) po3paxyBaTu 3a GopMyJIow0 2:

Ny =Va=Vi)f 2),

ne: (Vi— Vi) — pi3HHLS pe3ylbTaTiB TUTPYBaHHS, 10C-
JigHOi Ta KOHTpoJbHOI 1po0 BimnosigHo 0,005 Moub/n
po3unHoM Na,S,03, mi;

f — nonpaBounuii koedimient Ha TaTp 0,005 MOMB/N
po3unny NaxS,0s.

Jis BU3HA4YeHHS KUTBKOCTI Me30(ITbHIX aepOOHHX Ta
(akynpTaTHBHO aHaepoOHHMX MikpoopraHizmiB (KMA-

OAHM) koxeH BimiOpaHMH AJsl OCHIIDKEHHS 3pa3oK
M’sica 3BUTBHSIFOTH BiJi BHAMMOI HPOBOI i CIOJYYHOI
TKaHWHH 1 BHOCSATH Ha 2—3 XB y €THJIOBUH CIMPT Ta oOma-
JIIOIOTH 3 NOBepXHi. CTEPHIBHUMH HOXXHUISIMU BUPI3YIOTh
IIMAaTOYKU po3MipoM 2x1,5%x2.5 cM i perenpHO MOIpiod-
HIOIOTH JIJISl BUTOTOBIIEHHS cepeqHboi mpodu. [loTiM Bin-
BaxytoTh 1,0-2,0 T moapibHeHOi mpodu 1 3ammBaroTh 9,0—
8,0 cM® 130TOHIYHOTO PO3YMHY HATPiIO XJIOPHIY Ta TOMO-
TeHI3YIOTh 32 JOIOMOTO0 eIEKTPHYHOr0 TOMOTEeHi3aTopa
abo pO3THPAIOTh Yy CTEPWIIBHIM CTYMI 31 CTEPUILHUM
micKoM. 3 OTpUMaHoOi cycreH3ii M’sica CTepUIILHOIO TiTe-
TKOIO Bizoupatots 0,5 cM® i BHOCATH y mpobipky i3 9,5
cM> i30TOHIYHOTO PO3YMHY HATPiI0 XJIOpHAY (TP LBOMY
oTpuMyIoTh po3BeneHHs 1:10). V crepunbHi vamku Ilerpi
BHOCATE 110 0,5 cM3 cycmensii: y nepiny Yaimky — HEPO3-
BEJICHOI, a Y IpyTy — po3BeneHoi y criBBigHOmeHH: 1:10
cycrien3ii. Jlami 3rigHO i3 3aradbHONPHITHATOI METO.IH-
KOI0 y Jamku IleTpi 3anmBaroTh pO3ILIABICHOTO 1 0XOJIO0-
mkeroro 10 45 °C 10-15 cm® MIIA, mepemirryroTs ouis-
XOM 00€pEeXHOr0 MOXUTYBAaHHS YAIIKOK Ta CTaBIATH HA
piBHY NOBepXHIO 1yt 3acTuranHs. [licis nporo Ha moBep-
XHIO 3acTUrIoro cepenosuina MITA Hanusaroth 4-5 cm?
arapy. I[lociBu CTaBIIATh y TEPMOCTAT Ha 72 roJ 3a TEM-
neparypu 30 °C i mizpaxoByIOTh KUIBKICTh KOJIOHIH, IO
BUpOCIH Ha cepenoBuli. KulbkicTh Me30(ibHUX aepoo-
HUX Ta (aKyJIbTaTUBHO aHAEPOOHMX MIKPOOPraHi3MiB y
1 r M’sica BU3HAYalOTh, EPEMHOKHBIIH KUIBKICTb KOJIO-
Hill Ha 36 po3BemeHH:. 3a KiHIEBHHA pe3yibTaT MpHUiiMa-
I0Th cepenHe apu]MeTHdHe, OJep)kKaHe B YCIX dYamIkax
[etpi.

Pe3ysabTaTH Ta iX 00roBOpeHHsA

[lnoau 4YopHOMIIAHOT TOPOOUMHKM — IIHHA POCIUHHA
CHUPOBHUHA, IO JO3BOJISE HE TUIBKH IMOJIMIIUATH SIKICTh
TOTOBUX BHPOOIB, a i 330BOJIBHUTH OPraHi3M JIIOAWHH Y
TNOKUBHUX PEYOBMHAX. [i CKIaJ i KOPUCHICTH 3aleKUTh
BiJ OarateoxX (hakTOpiB, HANpPHKIAJ COPTY, CTHUIJIOCTI,
eKoJIoTiyHMX 1 KiiMatnaanX yMoB (Jakobek et al., 2007).

YopHomtigaa TopoOrHA MIiCTUTH 0araTo momideHoIb-
HUX KOMIIOHEHTIB (aHTOLiaHH, ()IaBOHOIH, IIPOAHTOIlia-
HiZIMHK Ta (EHONBHI KUCIIOTH), IO 3yMOBIIOIOTH 11 BHCO-
Ky O10aKTHBHICTb.

TeMHO-CHHIN KOJIp IJIOAIB YOPHOILTIAHOI FOPOOHHU
3yMOBJICHHH BHCOKOI KOHIIEHTPAII€I0 aHTOLIAHIB, SIKi
BKJIIOYAIOTh I[aHIIUH 3-TJIIOKO3MJ, 3-TajJakTo3ui, 3-
Kemno3uz 1 3-apabiHosun. Heenwka yacTka aHTOINAHIB
Npunagae Ha IeJaproHiINH-3-TaIaKTO3UAY 1 MeaproHi-
JH-3-apabinosun (Denev et al., 2012). ®naBoHoaM Yop-
HOIUTIHOT TOPOOMHN — [ pi3HOMAaHITHA Tpyla CIIONYK,
SKi B OCHOBHOMY CKJIQIAIOThCS 3 TOXiJHUX KBEPLETHHY.
OCHOBHUMH TIOXiTHAMH KBEPIETHHY B YOPHOILIIIHOL
TOpOoOWHU €: KBEPUETUH-3-TIIOKO3H, 3-TallaKTO3WMd, 3-
pyTrHO31[, 3-pobinoGio3us 1 3-Biiano3ua. YopHorutiz-
Ha TOpoOrHa MICTUTH ()JTABOHONH Yy BUTIISAL 130paMHETHH
3-rajakro3uny, 3-TIIOKO3HUIY, 3-Heorecrnepuaosuay i 3-
pyTHHO3HMI; MipuuetuH i kemdepon 3-ramakrosun i 3-
rIt0Ko3u . bionoriuni i XiMidHiI BIACTHBOCTI MPOAHTOILI-
aHIIMHIB 3QJIeKaTh BiJ X CTPYKTYpH, 30KpeMa MOJIEKY-
JISIPHOT MacH 1 BUPa)Ka€ThCS SIK CTYIIHb MOJiMepr3allii.

YopHomtigHa ropoOMHA MICTHTh HaWOUIbIIE XJIOPO-
TE€HOBOI Ta HEOXJIOPOT€HOBOI KHUCIIOT, @ TaK0X KpPHIITO-
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XJIOPOT'€HOBY KHUCIIOTY, P-KyMapoBY KHUCJIOTY Ta i moXif-
Hi, KaBOBY KHCJIOTY Ta ii HOXiHi, IPOTOKATEXiHOBY, Ba-
HUTIHOBY, (QepyioBy, CalillMIOBY, CHUPUHTIHOBY, 4-
TiIPOKCHOEH30HY Ta eJIaroBy KHCIIOTH.

MapuHag 3 TOpOOMHHA YOPHOIUTITHOI TOTYBAJIA Y Jia-
O0opaTopHUX yMOBaxX Kadeapu TEXHOJOTII M’sgca, M’ ICHUX
Ta oMiiiHO-xupoBux Bupo6iB JIHYBME imeni C. 3. Ixu-
upKoro. Ilepen BUKOpUCTaHHAM IJIOAM FOPOOMHM YOPHO-
IUTIHOT TPOMHMIIM, MPOCYIIWIM 1 TOAPIOHMIM Ha
M’sicopyOli, Ui eKCEpUMEHTY BUKOPHCTOBYBAIU CiK 3
IUIOJIB TOPOOMHU. 3 METOI0 3HE3apake€HHs MaTOreHHOl
MikpoduiopH Cik mactepusyBaiu mpu remneparypi 80 °C
BrpoaoBxk 10 xB. JIns OpUrOTyBaHHS MapuHaay AOAAIH

Puc. 1. ®oro MmapuHaay Ha OCHOBI COKY IUIOJIIB
YOPHOIUTIIHOT TOPOOMHN, OTPUMaHOTO 03
3aMOpPOXKYBaHHS CUPOBHHH

3 npsHO-apOMATUYHKUX POCIIUH A0 PELENTyp MapuHa-
IiB BXOAATH yeOpelrs (3pa3ok Ne 1), mramis (3pa3zok Ne 2),
suriBerb (3pa3ok Ne 3) mozapiOHeHi. Y BCIX JOCIIIHHUX
3paskax MPHUCYTHI Mepellb YOPHHUI, KapJaMOH MEJICHUI.
Jnst HafgaHHs TOTOBUM BUpPOOaM pym’sSTHOT KIPOYKH KiJib-
KICTh IIYKpY PEKOMEHJI0OBaHO BUKOPHCTOBYBATH 2,4 KI' Ha
100 xr. 1006 noOMMUMTH OpPraHOJENTHYHI MOKa3HUKU
MapHHa/iB Ta 30eperTH BianoBiaHui pH, MU pexoMeHTy-

30BHIIIHIH

OJIII0  COHSILIIHUKOBY, Cijlb, I[YKOp, JHMOHHY KHCIIOTY.
o6 ©He momycTUTH MIKpOOIOJIOTiYHOrO OOCIMEHIHHS
MapHHaJiB, Tepe]] BUKOPHCTaHHSIM MPSHOIIIB iX Mijianu
HarpiBaHHIO Napolo.

Jo ckmamy penentyp MapuHAAiB BXOAUTH CiK IUIOMIB
ropoOMHH YOpHOIUTiAHOT ¥ KiybKkocTi 60 kT Ha 100 k. Cik
OTPUMYBAIN 32 JONOMOIOI0 IIONEPEIHBOI0 3aMOPOXY-
BaHHS IUIOAIB, X PO3MOPOXKYBaHHsI 1 mpecyBaHHs. Takuii
MIIX1 J03BOJISIE OTPUMATH OLIbLIE COKY 3 IUIOJIB, OCKi-
JIbKH BiZIOYBa€eThCS X PO3M’SKLICHHS Ta 30LIbIIYETHCS
Buxij. [lig yac npuroryBaHHs MapuHaly Ha iXHil OCHOBI
MOKPAIIYIOThCS KOHCHCTCHIlSE Ta 3OBHIIIHINA BHIJIS,
NIPOCOYYBaHHS M’sica MapuHaaoM (puc. 1, 2).

Puc. 2. ®oro MmapuHaay Ha OCHOBI COKY ILIOJIIB
YOPHOIUTIHOT TOPOOMHH, OTPUMAHOTO i3
3aMOpPOXKyBaHHSIM CHPOBUHH

€MO BHKOPHCTOBYBATH JIMMOHHY KHCIOTY Y KIJIBKOCTI
0,1 xr Ha 100 KT CHPOBHUHM.

Hamu mpoBenieHO OpraHONENTHYHE AOCITIIKEHHS Ma-
puHazniB. 11 KOHTPOJIBHOTO 3pa3ka BUKOPHCTAHO MapH-
Hax 1o kypku TM “Bepec”. PesynsTatu opranoyientudy-
HOI OL[IHKM SIKOCTI BUp@)XEHO B 0ajiax, cepe]| MOKa3HUKIB
OI[IHIOBAJIM 30BHIMIHIN BHUIJISAA, CMAK 1 3arax, KOHCHCTEH-
mito JIJis HarJsiAHOTO CHPHHHATTS pPE3yJIbTaTH JIOCi-
JoKeHb oopmiteHO y BUTIIsLAI Tpodistorpadu (puc. 3).

=¢—KoHTponsHHI 3pa3zox MapuHaa 1o
kypku TM Bepec
== Jlocmimamii 3pa3ox Nel

Jocmiganit 3pazox N2

=>&=Jlocmimamii 3pazox Ne3

Puc. 3. IIpodinorpama opraHoJeNTHYHNX MOKA3HKUKIB TOCITIIHNX 3pa3KiB MapHUHAIiB

KosxkeH mocnigHuii 3pa30k MapuHAiB HA OCHOBI COKY
IUIOJIB TOPOOMHM YOPHOILIIHOI XapaKTepu3yBaBCs BH-
OIMMH OPTaHOJICNTHYHUMHK [OKa3HUKAMH IOPIBHIHO 3
KOHTpoJieM. Yepe3 HACHYCHUI KOJIp BMICTY NPSHOIIIB HE
MMOMITHO, TIPOTE Ha 3alax BOHU BiMYyTHIi, HaMKpaIe Bif-

YyBa€ThCs IIABNISA Yy JociimHoMy 3pasky Ne 3. 3amax
SUTIBLIO TYOMTBCSI Cepell apoOMaTiB IHIIMX PelenTypHUX
KOMITOHEHTIB MapHHay.

OTxe, 3a pe3yJbTaTaMH OpPraHOJENTHYHOI OLIHKH
SIKOCTI 3alpoIIOHOBaHi JIOCHiJHI 3pa3Kl MapHHAIIB Ha
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OCHOBI COKY IIOZIB TOPOOMHHU YOPHOIUTITHOT, 10 XapaK-
TEPU3YIOTHCSI BACOKUMH CMAaKOBHMH SIKOCTSIMH.

st BUTOTOBJIEHHS JOCHIAHUX 3pa3KiB BHKOPHUCTAHO
M’sico mTUlll (epMepchKOro rocmojapcTea “Ymap”, a
caMe KpwIo Kypside, (ijge i TOMINKH, OCKUIBKM came I
M’sicHI HamiBQaOpUKaTH KOPHUCTYIOThCS HAHOIIBIINM

MOMUTOM y croxkuBauiB. Ha pucynkax 4, 5 300paxeHo
JIOCIIZHI 3pa3KH [0 Ta Micis TepMidHoi 00poOku. KoHT-
poib — HaniBdadpukar y mapunazni “Kpuia kypsdi”, ski
YK€ € Ha pUHKY.

BinomocTi mopo penentyp HamiBhaOpukaTiB 3 M’sica
TTHI HAaBEeIEHO y Tabmwii 1.

Kypstdi”)

Puc. 4. 306pakenns 3paska Ne 3 (“T'ominkn Kyps4i”) Puc. 5. 306paxxenns 3paska Ne 3 (“T'ominku
IO TepMIYHOT 0OpOOKH ICIIA TePMIYHOT 00pOOKH
Taoauns 1
Penentypu nociigHux 3pa3KiB
Hanisgabpuxar Hanisgabpuxar Hanisgabpuxar
“Kpuna kypstui” “dise s WANLIHKY” “T"ominku Kypstuai”
Hassa cuposmiu 3pazok Ne 1 3pazox Ne 2 3pazok Ne 3
kr Ha 100 kxr
Kpuna xypsiai 100 - -
Dine xypsue - 100 -
Toninku xypsdi - - 100
Mapunan, kr Ha 100 kr
Bona 32,1 32,1 32,1
Cik 110/1iB TOpPOOHHY YOPHOILTi JHOT 60 60 60
Cinb KyXOHHA 5 5 5
Llykop 2,4 2,4 2,4
JInmoHHA KHCIOTa 0,1 0,1 0,1
IIepeup yopHUit 0,2 0,2 0,2
Yebpenn 0,4 - -
SlniBenb - - 0,4
[aBist - 0,4 -
Kapnamon 0,2 0,2 0,2

HaniBdabpukaru 3 M’sica ntuii po3hacoBaHO y CIIO-
KHBYYy Tapy, B 5Ky 3aJIMBalld MapHHAIOM Yy TNPONOpPLii
Mk HaniBdaOpukaramu i MapuHazoMm 2:1 Ta 3amakoByBa-
JIM T BaKyyMOM. BHKOpHCTaHHS JaHOTO MaKyBaHHS Ma€e
MICBHI MepeBary, a caMe BiH HIUIBHO TPHUIIATAE 10 TPOIYK-
Ty, TOIOBXKYE TEPMiH 30epiraHHs 1 Mae MPHUBAOIUBUI
30BHINMHIA Burisaa. HamiBdaOpukatu BiampasieHo Ha
oxono/keHHs 10 TeMnepatypu 0—1 °C, 1o 1ocArHeHHs B
toBui npoxnykry 0—4 °C. Jlanmi mpoayKT 3akiafaloTh Ha
30epiraHHs JJIs peaizaiii.

BakyyMHe nmakyBaHHS BBa)XA€ThCSl OJHUM i3 MEPCIICK-
THUBHUX BHUIIB NaKyBaHHsA. BoHO nae mosutuBHuil edexr
3a YMOB DaliOHAJHHOTO BHUKOPUCTAHHS 1 30yTy TOTOBOI
npoxaykiii. M’sicHi HamiB)aOpUKaTH IOBIIE 3aIHIIAI0Th-
Csl CBDKMMH 1 30epiraroTh BiAMOBIIHY Xap4yoBY I[IHHICTb.
Iponyxuis, ymakoBaHa MiA BaKyyMOM, 3axHIIeHa BiX
MICYBaHHS, BTPATH BOJIOTH, MOTPAIUIIHHS CTOPOHHIX apo-
MariB, Ma€ MpHUBAOIMBUIT 30BHILIHIN BUTIISL.

pH m’sica Mae oco0JMBe 3HAUEHHs ITpU HOro 00poOiIi,
Oe3nocepe/IHbO BILIMBAIOYM HA TEPMIH 30epiraHHs, KOJip
i sKICTh M’sica. BuTpumyBaHHS M’sica B MapuHazax
BIUTHBAIO Ha 3Ha4YeHHs pH, sike 3alexuTh K Bif THITY
BUTPUMYBaHHS B MapWHaji, TaK 1 Bix 4acy 30epiraHss,
30KpeMa mpu Temreparypi oxosopkerns 4 °C. 3 naHux,
HaBEJICHUX Ha PUCYHKY 0, MOKHAa MOOAYUTH 3HUXKCHHS
3HaueHb pH y mepuri 1Hi 30epiranHs K y KOHTPOJIBHOTO,
Tak i B TOCHiTHUX 3pa3kiB. Halinmkue 3HaueHns pH Oymno
JOCSITHYTO y 3pa3KiB, MApUHOBAaHHUX y 0a30BOMy MapHHa-
Jli, 0 CKJIAJIA€ThCS 3 COKY IUIOJIB TOPOOMHN YOPHOILTIM-
HOT, mepio i coii 3 JomaBaHHsAM ueOpeuro (3pazok 1)
MPOTAroM S JHIB 30epiraHHs y BaKYyMHI# yIaKoBI{ MicJist
3aKkiH4Y€HHS Tpoliecy MapuHyBaHHs. HaliBuie 3HaueHHs
pH Oyno AOCATHYTO Y KOHTPOJILHOMY 3pa3Ky micis 15
mHiB (pH 6,1). BakyymHa ynakoBka Takox 3a0e3redye
30epeXeHHs HU3bKUX 3HaueHb pH. BoueBuap, npuuuHa-
MU 3pocTtaHHs pH € po3nan opraHiYHUX KHCIIOT, MOJIOY-
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HOI Ta OLTOBOi KUCIIOT, HAKOITMYEHNUX B M’SI30Bil TKaHU-
Hi.

BupoOnux mnporonye 30epiratu  HamiBdaOpuxar
“Kpuia Kypsdi”, 010 BUKOPUCTAHO 32 KOHTPOJb, 32 TEM-
nepatypu 0—4 °C e Oinbiue Hix 168 roa. ns Bu3HaueH-
HS BIUIMBY MapHHAJiB HA OCHOBI TOPOOMHN YOPHOILTiTHOT
Ta BCTAHOBIICHHA TEpPMiHY INPHUAATHOCTI HOBHX BHIIB
HamiBabpHKatiB 3 M’sica B mpolieci 30epiraHHs npoBejie-
HO JociiKeHHs HaniB(haOpHUKaTIB HA MOKa3HUKU KHCIIO-
THOTO YHCJIa, MEPEKHCHOr0 YHcia Ta MIKpoOioJoriyHi
MOKa3HUKH. JloCIiKeHHs TPOBOAMIN TicCiIs BUPOOHHIIT-
Ba Ha nepuy 100y, micis 5, 10 Ta 15 aHiB 30epiranHs.

OKHUCHEHHS JIINi/IB 3a3BUYail PO3MOYMHAETHCS B CYO-
KIITHHHAX MeMOpaHax y ¢pakiii BHCOKOHEHAaCHYEHHX
¢dochomimigiB. 34aTHICTH O OKHCICHHS HEHACHYCHUX
KUPHUX KHUCIIOT CHPWYWHSAE 3TiPKHEHHS 1 IOTipIICHHS

KOJIbOpY M’sica. 3MiHHM SKOCTi HamiB(aOpukatiB 3 M’sica
7

NTHLI BiOYBAIOTHCS 32 B3a€EMOIIOB’I3aHUMH HaIlpsSIMaMu
— OKHCHI, MikpoOiosoriuni # ¢isuuni nponecu. Tomy
HaMH JOCIIKEHO 3MIHH ITOKa3HUKIB OKMCHEHHS JXUPY Ta
MIiKpOO10JIOTIYHI ITOKa3HUKH JJOCIHIAHUX HaniB(aOpuKariB
mig gac 30epiranHs.

[Tig gac 30epiraHHs BimOYyBa€THCS TiIPONITHIHUN pPO-
3Maj, TAMOMHA SIKOTO BHM3HAYAETHCS BMICTOM BIJIBHUX
JKUPHUX KUCIIOT 1 XapaKTepPHU3y€eThCsS BETHYNHOIO KHCIIOT-
HOTO YHuCIIa.

VY kypsiuomy ine, 3anakoBaHOMY IiJl BAKYYMOM il
4yac MPOBEJIEHHS JOCTI/DKEHb, KHUCJIOTHE YHUCIO OyJio
HIDKYUM, HIK Y KOHTPOJI, 1 cTaHOBHJIO Ha 5 100y 30epi-
raHHs y Kypsunx kpunax — 2,7 + 0,01 mr KOH/T, y xyps-
yomy oine — 2,3 + 0,02 mr KOH/r, Kypsuux rominkax —
2,7+ 0,01 mr KOH/r Ha 10 100y ta 2,8 + 0,02 Mmr KOH/T,
Ha 15 100y — 4,0 £ 0,01 ta 4,7 = 0,01 (puc. 7).

-~

pH ,omnHHIB
(78]

0 5

® KonTpois
¥ 3pasok Nel
" 3paszok Ne

3pa3zok No3

10 15

TpuBanicTs 30epiranHs, 1001

Puc. 6. 3mina 3nayens pH HaniBdaOpukatiB 3 M’sica KypsITHHA Y MapHHa/Ii 3 TOPOOMHH YOPHOILTITHOT
11 yac 30epiraHus

s

B KoHTpoJb

KHCJIOTHE uncio, Mr/KOH
o w
,

0 5

TpuBamicTs 30epiradns, xoon

W 3paszok Nel
" 3pasok No2

3pazok Ne3

10 15

Puc. 7. Kucnorne uncio HaniBdadbpuxkaris 3 m’sica nruni, mr, KOH

ExcnieprMeHTabHO BCTAHOBIICHO, IO Tepedir OKuc-
HIOBAJBHHUX MPOLECIB Yy KOHTPOJIHHOMY 3pa3Ky HpOXo-
IUTH iHTeHCUBHime. JlocminHi 3pa3ku HamiBhaOpUKaTiB 3
M’sica TTHULl 30epiraroTh CBOI SIKICHI MOKAa3HUKH, a iXHE
NepeKUcHe YucIIo micug 5 ni6 30epiraHus Oymno Ha 60 %
HoKuuM, micns 10 1i6 — "a 50 % HyokuuMm 1 micas 15 116
30epiranus — B cepetHboMy Ha 30 % HHUXKYMM MOPIBHSHO

3 koHTposeM. [lig dac 30iMbIIEHHS MEPEeKHUCHOTO YHUCIa
JKUpPY Y HamiBpaOpuKarax 3°sBILTIOTHCS O3HAKH TIPOTip-
KaHHS CMaKy 1 HEIPHEMHOTO 3amaxy. 3MiHH MEPEKUCHOTO
YHCIIa JKUPY AOCATAIOTh MAKCHMAJIBHUX IOKa3HHUKIB, 3a
SKMMHU MO>KHa TiJTBEPIUTH NCYyBaHHS BUPOOIB micist 15
ni6 30epiranus 3a Temmeparypu 0...4 °C y Bcix pocmia-
HHX 3paskax. [Ipu BUKOpHCTaHHI BaKyyMHOT'O ITaKyBaHHS
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IHTEHCHBHICTh POCTY MEPEKUCHOro 4mcia Oyja HeoxHa-
KOBOIO. 30KpeMa, depe3 5 1i0 30epiraHHs B XOJOAWIBHAX
yMOBax 3Ha4€HHs IEepeKUCcHOro uucia crasosuino 0,05 +
0,01 % J, B xOHTpOJBHOMY 3pa3Ky, a uepe3 10 nmi6 —
0,08 £ 0,02 % J» , micnst 15 1i6 — 0,12 £ 0,02 % J,. [Tepe-

KHCHE YHUCIIO KUPY B IOCTIIHUX 3pa3kax HamiBhaOpuka-
TiB OyJI0 HIKYHMM, 30KpeMa B Kypsdomy ¢ine micis 5 1i6
30epiranns craHoBwIO (% J2) 0,02 £ 0,01, micns 10 mi6 —
0,04 £ 0,01, micns 15 ni6 — 0,08 + 0,01 (puc. 8).

0,14

0,12
o
$ 01
5 0,08
E > ~ EKonTpoms
Qo
5 0,06 _ m®3pazok Nel
% 3pazox Ne2
50,04 —
= 3paszok Ne3

0,02 -

o N , ,
0 5 10 15

Ilepiog 36epiranss, 1oou

. 8. KHCHE YHMCJIO HaIliB MKaTiB 3 M’sica T, % J,
Puc. 8. IlepekucHe yucio HamiBhadpukaris 3 M’sica 1L,%]J

[Tiony 4OpHOMIIIIHOT TOPOOMHM MArOTh BUCOKUH aH-
THOKCHJAHTHUI MOTEHI[iall, 3a3BUYail BUIIMH, HIXK Yy iH-
1101 POCIMHHOI CHPOBHHU. AHTHOKCHIAHTHA aKTUBHICTh
YOPHOIUTIAHOT ropoOuHKM Oylla MiATBEp/PKEHAa B PI3HUX
aHai3ax MOTJMHAHHS PaJUKalliB, BIUIUB MEPEXiJHUX
METAaJliB Ha 3MiHU CTYICHS OKHCJICHHS Ta 3JaTHICTh 1HTi-
OyBaTH TEpEeKHCHE OKHCJICHHS JIIiTiB Y Pi3HOMaHITHUX
MOJIEBHUX CHCTEMaX, IO 30ira€rbcs 3 pe3yibTaTaMHu
nociimkenb (Jakobek et al., 2007; Denev et al., 2012).
Jlesiki npsiHOLII Ta TPaBH, SIKI BUKOPUCTOBYIOTHCS ChOT'O-
JIHI, 3a100iraloTh PO3BUTKY MIKPOOPraHi3MiB, MOJIMIIIY-
I0Th CMaK i apoMmar roToBUX MPOAYKTIB. JlocmimkeHHs
MOKa3aju, Mo (EHOJbHI CIIOJIYKH, IO MICTITHCS B 4eO-
perii, sUTBII Ta IIABIil CHPUSAIOTh AHTUOKCHIAHTHUM
BJIACTHUBOCTSIM.

Taoauus 2
PesynbraT nocmimkeHHs HamiBpaOpUKaTiB 3 M’sca NITUTI 32

Jocnimkenns: HaniBpaOpuKartiB 3 M’sca NTHILI 32 I10-
Ka3HUKaMy Oe3IeKH, 30KpeMa MiKpoOioJoriyHUMH MOKa-
3HMKaMH, TIPOBOJMIIM micyist 15 ni6 30epiraHHst IpH TeM-
nepatypi 0...4 °C. JlocmimkyBaium Ha BMICT KiIBKOCTI
Me30(iIbHO-aepoOHNX 1  (aKyJIbTaTUBHO-aHAEpPOOHHUX
MIKpOOpraHi3MiB.

BcranoBneHo, mo KinbKiCTh Me30(TBPHAX aepOOHHX i
(hakynmpTaTHBHO aHaepoOHHMX MikpoopraHizmiB (KMA-
DAHM) y KOHTPOJIIEHOMY 3pa3Ky IEpEeBHINyBaja JOIYC-
tme 3Hadenns 1x10° KYO B 1 T npoayKTy i CTaHOBHIIO
1,9%10% KYO, 1mo He BiANOBiIae BUMOTraM 3a UM MOKa3-
HHUKOM. 3arajbHUii CTyMiHb OaKTepiabHOr0 0OCIMEHIHHS
MiKpoOpraHiaMamMH AOCIIJIHUX 3pa3KiB HamiB(aOpukariB
3 M’sica THLI OyB Yy MeXaX HOPMH, HaMEHILIUH MoKa3-
HHUK OyJ10 BusBIEHO B 3pasky Ne 3 —2,5x10? , KYO B I 1
npoxykry (tabi. 2).

MiKpOOiOJIOTIYHUMHE TOKa3HIUKAMH

JACTY 3143:2013.

Pesynpratu gocmi-

Has3ga 3pazka TToka3uuk M’sico ntuni. 3araiapHi IDKEHs mmicig 15 gio BinnosigHicTs
TEXHIYHI YMOBH 30epiranHis
KonTponbHuii 3pa3ok 1,9x103 He Binnosinae
P pa KMA®AMH, it BIATIOBIA
3pazok Ne 1 HO “Kpuna kypsdi 3 2,8x10 Binnoginae
gy KYOBIT 1x10
3pazok Ne 2 HO “dine kypsae amst > . .
- MIPOJYKTY, HE 2,9%10 BiAMOBIIa€
LIAIUTHKY . ;
. . OlIbIIE HIXK . .
3pazok Ne 3 H® “T"omisiku Kypstui” 2,5x10% Bianoginae

CamniTapHo-110Ka30B01 Mikpogopu B 0,1 T TIpomyKTy
He OyJyio BusBIICHO. BcraHoBieHO, 1110 BUKOPUCTaHHS Ma-
PUHAIIB Ha OCHOBI COKY IUIOJIB TOPOOHMHN YOPHOILTITHOT 1
BaKyyMHOTO YTIaKyBaHHS JIO3BOJISIE 30€pEerTH SIKICTh BHPO-
6iB BripooBxk 15 mi6 3a Temmepatypu 0...4 °C.

BucHoBku

3a pe3ynbTaTaMH MPOBEACHHUX JOCIIIKEHb 3alpoIio-
HOBAHO PEICNTYPH MApPHHAIIB, 10 CKJIALy SKHX BXOIUTh

cik ropobuHH YopHOIUIiAHOI y KinbkocTi 60 T Ha 100 xT.
JocmigHi 3pa3ku MapuHaIiB XapaKTepU3yIThCsl BHCOKH-
MH OpPTraHOJISITHYHUMHU TOKa3HUKaMH, IO HO3BOJISE IX
BUKOPUCTaHHS SIK OKPEMOro BHIY MapHHaly, Tak i B
penenTtypax HamiBpaOpUKaTiB 3 M’sica NTHII. AHTHOKCH-
JAHTHA aKTHBHICTH ILIOAIB FOPOOHMHHM YOPHOILIIAHOI Ta
MPSIHO-aPOMATHYHKUX POCIIHH MIATBEPIKEHA i Yac mpo-
BEJICHHS JOCII/DKeHb IIOA0 BU3HAYEHHS KHUCIOTHOTO Ta
MEepeKUCHOro unces. TepMiH 30epiraHHs M’SCHHX HaIliB-
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¢abpukatiB craHoBuTh 15 ni6 3a temmneparypu 04 °C,
110 y/BiYi OUIbILE TOPIBHSHO 3 KOHTPOJIEM.

HocnimxenHs HaniBdaOpukariB 3 M’sica NTHLI 3a I10-
Ka3HUKaMM Oe3IeKH, 30KpeMa MiKpOoOiOJIOTIYHUMH TTOKa-
3HUKAMH, ITOKa3aJd iXHIO BIJMOBIAHICTH BHUMOTaM, IO
BHCYBAIOTBCS 0 SIKICHHX TPOAYKTiB. MapwHagm Ha OcC-
HOBI COKY IDIOAIB TOPOOWHU YOPHOIUTIAHOT TAaKOK MOKHA
BUKOPUCTOBYBATH AJIsI MApHHYBaHHS M’sica, MiHIMaJIbHUH
4yac BUTPUMYBAHHS SIKOTO Y MapuHaJi 3a KIMHATHOI TeM-
nepatrypu (+25 °C) craHOBUTH 2 TOA, Y XOJOAWIBHHUX
ymoBax (0...7 °C) — 24 rog.

Bigomocti npo koH(IIKT iHTEpeciB
ABTOpH CTBEpIXKYIOTb PO BiJACYTHICTH KOHQIIKTY
iHTEpeCiB.
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Goat's milk is positioned as biologically complete, suitable for the creation of functional products and
baby food products. This is explained by the qualitative and quantitative composition of its main nutrients:
proteins, lipids, carbohydrates, biologically active substances, micro- and macro-elements. The biological
value of food raw materials is assessed by its ability to satisfy protein needs. Strict thermal treatment regi-
mens are used for goat milk. This is caused by the quantitative ratio of casein and albumin fractions in goat
milk and its specific organoleptic properties. Pasteurization of milk causes partial destruction of proteins,
enzymes, hormones and evaporation of gaseous. This contributes to the improvement of sensory properties
of dairy goat raw materials. The effect of high temperatures on goat milk proteins and its biological value
has been little studied. The effect of pasteurization regimes on proteins was studied and indicators of the
biological value of the samples were determined: without heat treatment; heat treatment 63 + 2 °C, duration
30 minutes; heat treatment 87 + 2 °C duration 5-6 minutes. The amino acid composition of the test samples
was determined by acid hydrolysis on an LC2000 amino acid analyzer (Biotronik, Germany). Indicators of
the biological value of proteins of pasteurized goat milk were calculated — coefficient of difference of amino
acid composition, biological value, coefficient of utilitarian amino acid composition, coefficient of rationali-
ty of amino acid composition, coefficient of comparative redundancy. The general analysis of the obtained
data revealed a positive effect of heat treatment on the indicators of the biological value of goat milk. The
amino acid score of the limiting amino acid increased by 14.82—14.92 %; biological value — 11.4-13.02 %;
the PDCAAS indicator — by 14.18—14.29 %, changes in the values of formalized indicators had the same
tendency. The biological value of proteins for the application of thermal regimes is at the same level. It has
been proven that pasteurization has a positive effect on the biological value of goat milk proteins. This
makes the product safe and useful for all segments of the population and can be recommended for feeding
children from 0 to 6 months. Prospects for further research are the development of milk drinks of a com-
bined composition of raw materials with an improved recipe in order to enrich the product with limiting
amino acids.

Key words: goat's milk, essential amino acids, amino acid score, biological value, utilitarian coefficient,
rationality coefficient of amino acid composition, comparative redundancy coefficient, PDCAAS.

Biosoriyna niHHicTH OLVIKIB MACTEPU30BAHOI0 MOJIOKA Ki3 32aHEHCBHKOI OPOAH

O. I1. I'pebensruk™, JI. I1. 3aropyit, I'. T1. Kaninina, A. JI. Kagan, B. M. Hagrouiit, H. M. ®enopyk

binoyepxiscvruil nayionanvuuil acpapuuil ynieepcumem, m. bina [lepxsa, Yxpaina

Kosune monoko nosuyionyemucs sk 0iono2iuno nognoyinne, npuoamme O CMEOPEHHs NPOOYKMIE PYHKYIOHANLHO20 NPUSHAYEHHS Ma
NPOOYKMIE OUMAUO020 XAPUYBAHHS, WO 0OYMOBNEHO AKICHUM | KITbKICHUM CKIA0OM OCHOBHUX 1020 HYMPIEHMIS: npomeinia, 1inioie, 8y2nego-
018, OI0NI02IMHO AKMUBHUX PEUOBUH, MIKPO- Ma MaKkpoeiemenmie. bionoziuny yinHicme Xapuoeoi cuposuHu OYiHOIOMb came 3a il 30amHicmio
3a00801bHAMU OITKOBI nompebu. [[1a KO3UH020 MONIOKA 3ACOCO8YIOMbCA OIbUL HCOPCMKI PEHCUMU MEPMIUHO20 00POONEeHH S, Wo 00YMO8-
JIEHO CNi6GIOHOWEHHAM Pparyiil Kaseiny | anbOyMinie ma cneyu@iuHumu opeaHONENMUUHUMU OCOOTUBOCMAMY CUPOSUHU. 3a nacmepusayii
MOJIOKA 8I06Y8aEMbCsi YacmKose pyuHyeanHs OUIKIG, (pepmenmis, 20pMOHi8 i eunapogysants 2azie. Ilacmepusayis cuposunu cnpusic y0o-
CKOHaNeHHI0 1T cencoprux enacmugocmeil. Mano docniodcenuil 6naus Oii BUCOKUX MeMnepamyp Ha OLIKU KO3UHO20 MONIOKA ma ixHio 0ionoci-
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uny yinHicmo. [locnioscysanu eniue pexcumie nacmepusayii Ha 0I0102IYHY YIHHICMb OLIKI6 KO3UHO20 MONOKA: Oe3 MepMIYHO20 00pOOIeHH s,
mepmiune obpobnenna 63 + 2 °C, mpusanicmo 30 xeunun, mepmiune oopobnenns 87 + 2 °C mpusanicmio 5—6 xeunut. Aminoxucromnuii
CKIA0 OOCHIOHUX 3PA3KIE GUSHAUAU 3a OONOMO20I0 KUCIOMHO20 2i0poni3y Ha aminokuciomuomy anarizamopi LC2000 (Biotronik, Himeuuu-
Ha). Pospaxoeani noxasHuxu 6iono2iunol yiHHOCMI OIIKI6 NACMepu308aH020 KO3UHO20 MONOKA — KoepiyieHm pisHuyi amiHOKUCIOMHOZ0
ckaady, 6ionoiuny YiHHICMb, KOeqiyieHm YMuaimapHOCmi amMiHOKUCIOMHO20 CKAAOy, KoepiyieHm payioHanbHOCMI aMIHOKUCIOMHOZO
CKIa0y, KoepiyieHm nopieHI08ANbHOI HAOIUMKOBOCHI. 3a2abHULL AHALI3 OMPUMAHUX OAHUX 6UABUE NOZUMUBHULL 6NIIUE MEPMIUHO20 0OPOO-
JIeHHSI HA NOKA3HUKU OIONI02IYHOT YIHHOCMI KO3UHO020 MONIOKA: CKOp Aimimyoyoi aminokuciomu 3pic na 14,82—14,92 %, 6ionoziuna yinnicmo
— 11,4-13,02 %; noxasnux PDCAAS — na 14,18—14,29 %, 3minu 3HaueHb opManizoeanux noKasHUKie Maiu maxy sxc meroenyir. bionoziy-
Ha yYinnicmy OUIKI6 3a 3ACMOCYBANHS MEPMIUHUX PEdCUMI nepebysac Ha 0OHOMY pieHi. [{osedeno, wo nacmepuzayis Mac nO3UMuUGHULL GNIUE
Ha 6I0N102IYHY YIHHICMb OLIKIE KO3UHO20 MOIOKA, WO pobums npooyKm Oe3neyHuM i KOpUCHUM OJisl YCiX 8ePCME HACeLeHHs. ma Modce oymu
pekomenoosanum 05 xapuysaris oimetl 6i0 0 0o 6 mic. Ilepcnekmugu nodanbwux 00CIiOHNCeHb € pO3POOIIEHHS. MOLOYHUX HANOI8 KOMOIHO-
68aHO20 CKNAOY CUPOBUHU 3 YOOCKOHANEHOIO Peyenmypoio 3 Memoio 30azavuens npooyKmy JiMimylouumu amMiHOKUCIOMAamu.

Knrouosi cnosa: monoxo kosume, He3amMiHHi AMIHOKUCIOMU, AMIHOKUCIOMHUL CKOP, DION02IMHA YIHHICMb, KOehiyiecHm ymuiimaprocni,
Koeghiyienm payioHanbHOCmi AMIHOKUCIOMHO20 CKLA0Y, KoeqhiyieHm nopisHsnbHoi Haonuwkoeocmi, PDCAAS.

Beryn (BLl); xoedimieHTa YTWIITAPHOCTI aMIHOKHCIOTHOTO
cknany, U; xoedimieHTa parioHaIEHOCTI aMiHOKHACIOTHO-
[IpuHIMDAMH CTATOTO PO3BHTKY € TAPMOHI3aIlis €KOo- To CKIamy, R, KoedilieHTa 3iCTaBHOI HAUIAIIKOBOCTI, G.
JIOTIYHUX, CKOHOMIYHHX Ta COIiadbHHUX moTped moactea, Lli Merommkm y CBOIMl CYKyIHOCTI JarOTh IOCHUTH
B TOMY YHCIi 3a0€3MeYeHHs] NOBHOIIHHOTO Xap4yBaHHA OO0’ €KTUBHY OIHKY SKOCTi OinkKoBoi ¢ppaxmii mocmimky-
BCIX BEpCTB HACEJIECHH:, HAAaHHS IPOIYKTaM JTIKyBaJbHO-  BaHOTO 00’ekTa. BOHH MaroTh IIMpPOKe 3aCTOCYBAaHHS IpHU
npodinakTu4HOro i (YHKIIOHABHOTO XapakTepy, W0  aHaji3l Xap4yoBOi CHpPOBHMHM Ta mpoxykuii (Minorova,
MOSICHIOE MOCTIMHUI MOIIYK 1 3acTocyBaHHs HOBuX BuaiB  2015; Pasichnyi et al., 2018; Kakimov et al., 2018).
CHUPOBHHHM JIJIsI BCIX TEXHOJIOTIH Xap4oBOi MPOMHUCIOBOCTI AJBTEpHATHBHUM CIIOCOOOM OIHKU € 3aCTOCYBaHHS
(Moughan, 2005). /loaiinuBe craBieHHs no cBoro 3m0-  Merogukun PDCAAS, ska nependavae BpaxyBaHHS CTy-
POB’ Ta TeHJEHIlii MPaBMILHOTO XapuyBaHHs Tepenbda-  MeHs 3aCBOIOBAHOCTI Oinka. [i BUKOPHUCTOBYIOTH JIsl OIli-
YaloTh CHOXXHMBAHHS TiNOAIEPTeHHUX BUJIB TBAPUHHOTO i  HKHM SIKOCTI OLIKIB SIK POCIMHHOTO, TaK i TBapHHHOTO
POCIIMHHOTO MOJIOKA; CepeJl TBApUHHOIO TaKUM € Ko3uHe  rmoxopkeHHs (Moughan, 2005; Nosworthy & House,
momoko (Greppi et al., 2007; Fructuoso et al., 2021; 2017; Marinangeli & House, 2017; Makhynko et al.,

Vallath et al., 2022). 2017; Séa et al., 2020; Pehlivanoglu et al., 2021; De
KosnHe MONOKO MO3HIIOHYEThCs K Oiomorigao moB-  Bhowmick & Hayes, 2022).
HOIIIHHE, TPUAAaTHE U CTBOPEHHS MPOIYKTiB (yHKIiO- VY IOCHIIKEHHSX 3aCTOCOBYIOTH IOHATTS iI€abHOTO

HAJIBHOTO TPU3HAYEHHS Ta MPOAYKTIB TUTAYOTO Xapdy-  OUTKa 3 ONTHMAaJIbHAM CHiBBITHOIICHHSIM €CCEHIIalbHIX
Banus (Greppi et al., 2007), mj0 0OyMOBIICHO SIKICHUM I  pe4YoBUH y Horo ckianai. KiibKicHI 3Ha4eHHs IbOTO eTa-
KUJIbKICHUM CKJIQJIOM OCHOBHHX HOTO HYTPIEHTIB: pOTei-  JIOHY yNpOAOBXK 4dacy 3MiHtoBanucs. Ha ceoronni Kowmi-
HIB, JIIIIB, BYTJICBOIB, 010J0TIYHO aKTUBHHUX pedoBuH, TeToM DAO/BOO3 pekoMeHI0BAaHO I Pi3HUX BIKOBHX
MIKpO- Ta MaKpOEJIECMEHTIB. KaTeropii Crio)KMBaYiB BIAMOBIIHO ONTUMANBHY (hOpMyITy
Binku 3a0e3mnedyroTh picT i pO3BHTOK OpraHiamy; BH-  Oinka (tadu. 1).

KOHYIOTh BaJMBi (iziosoriuni QyHKUii: IIacTH4Hy,

SHEepreTU4Hy, TOPMOHAIbHY, KaTaITU4HY, TpaHCIopTHY,  Tadmamus 1

3aXHMCHY, MEXaHiuHy, OMopHY, peuentopHy (Moughan, ErtanonHuii aMmiHOKMCIOTHMH CcKian OinkiB 1000BOTO

2005; Sa et al., 2020). pauiony mireit Ta nopocnux (Consultation, 2011)
LinHicTh Xap4oBOi CHPOBHHH OI[IHIOIOTH caMme 3a ii
3/IaTHICTIO 33/I0BOJIGHATH Oi1KOBi oTpedu mozaeit (Mino- HopMma 3a eTajioOHHUM CKJIa/IoM,
rova, 2015; Marinangeli & House, 2017; Makhynko et al., Awminoxuciora (r/100 r Ginka)
2017). Jiti 0—6 micsis Jopocii
bionoriyHa IiHHICTE Xap4yoBOro OiKa — TOHSITTS ?aﬂiHv 3,5 4,0
KOMILIIEKCHE, sIKe 00’€lHy€e sAKiCHUI CKaj Oinka, HasB- 130TICHIMH 3,5 3,0
HICTH 1 30aJJaHCOBAHICTh BCIiX €CCEHIIaJbHUX aMiHOKHC- ile;L:m zg ‘6”1;
JIOT, CTYNiHb NEPETPABIIOBAHOCTI Ta IOCTYIHICTH OpraHi- MeTiOHiH + HCTiH 33 23
3My JIOTTHHU (Kalinina, 2007). o o TpeoHiH 4.4 2,5
€ pi3HI METOIMKH TPOBEICHHS TaKol OLIHKH: SKICHI, TpurTodan 1,7 0,66
kimpkicHI Ta kommuiekcHi (Nosworthy & House, 2017; dbeninanania + THPO3UH 9,4 4,1
Moughan, 2005; Marinangeli & House, 2017; Hayes, ricTHANH 2,1 1,6
2020).
[lommpeHuMu € METOAM BH3HAYEHHS: KITBKICHOTO OueBUIHUM € Te, L0 TPaBHA CHCTEeMa OpraHi3Mmy Mi-

BMICTY HE3aMiHHHX aMiHOKHCIIOT; iX aMiHOKHMCIIOTHOTO Te€il PaHHBOTO BIKY PO3BHBAETHCS 1 MOTpedye Jerkosa-
CKOPY Ta CIHIiBBIHONICHHS HE3aMiHHHX 1 3aMiHHHX ami-  CBOIOBaHMX (OpPM XapyOBHUX EJIEMEHTIB, IOPIBHSIHO 3
nokucnnot (Moughan, 2005; Minorova, 2015; Pasichnyi et moTpebdamu 10poCiIol JTIOJMHN — B 3HAYHO OIIBIIMX KiJlb-
al., 2018; Hayes, 2020). KOCTSIX.

BinbI TOYHOIO OIIHKOIO € 3acTocyBaHHS (opmaltizo- [Tix 4ac BUTOTOBIEHHS XapyOBUX HPOIYKTIB CHPOBH-
BaHMX TOKA3HWKIB OI[IHKKM SKOCTi: KOoe(illieHTa pi3HWIll  Ha 3a3HA€ 3HAYHOTO MEXAHIYHOTO Ta TEPMIYHOTO BILUIUBY.
aminokucinotHoro ckopy (KPAC); 6iomoriuaoi miHHOCTI

Scientific Messenger LNUVMB. Series: Food Technologies, 2023, vol. 25, no 99
70



Hayxosuii Bicnuk JIHYBMB imeni C.3. Ikunpkoro. Cepist: Xapuosi Texnomnorii, 2023, T 25, Ne 99

OcranHili — 000B’SI3KOBHH 332 CTBOPEHHS NMPOIYKLIT JUIst
JUTSYOTO XapuyBaHHS.

[Tacrepu3alis — TEXHOJIOTIYHA Olepais, OCHOBHE 3a-
BIAaHHS $IKOI — OTPUMAaHHS MIKpOOIOJIOTIYHOI YHCTOTH
cupoBrHA. HeoOXimHuil epekT mocAraeThCs TePMidHUM
00pOONICHHAM, CIPSIMOBAaHMM Ha PYyHHYBaHHS OLITKOBHX
00OJIOHOK Tijla MIKpoOpraHi3miB. BigTak i BHCOKHX
TEMIIEpaTyp CIPUYMHIOE 3MiHH OLIKOBOI CTPYKTYpH CH-
poBuHHU. Bk CBIXKOro HOPMAaJBHOTO MOJIOKA XapakKTe-
PHU3YIOTBCS BHCOKOIO TEPMOCTiHKicTIO. PexnmMu macrepu-
3amii MOJIOKa KOPOB’SYOT0 i KO3WHOTO MEIO BiJpi3Hs-
I0ThCS, IO OOYMOBJIEHO Pi3HUM (PaKLiHUM CKJIagoM
ixuix 0inkiB (Popova et al., 2005; Kalinina, 2007).

Jn1s1 KO3WHOTO MOJIOKa 3aCTOCOBYIOTHCS OIIBIN >KOpC-
TKI PEXHUMH TEpMIUYHOTO OOpOOIJIEHHS, IO 00YMOBIIEHO
HacamIiepe] CIiBBiTHOIICHHAM (pakmiii ka3eiHy i aib-
OyMiHIB, a TakoX cHenu(iYHIMH OpPraHONCITHIHIMH
OCOONMBOCTSAMH CHPOBHHH. 3a TacTepu3allii MOJIOKa
BiJJOYBA€EThCSl YACTKOBE PYHHYBaHHs OUIKIB, ()ePMEHTIB,
TOPMOHIB 1 BUIApOBYBaHHS ra3iB. SIKk HacIiIoK — macre-
pH3alis CHpHsAE YAOCKOHAJICHHIO CEHCOPHUX BIIACTHUBOC-
Te, BOJHOYAC BiOYBA€EThCS MEPErpyIyBaHHs apoOMaTHY-
HUX 3aJMIIKIB 1 YTBOPEHHS CYJbQTIAPHIBHUX TPYIH, SIKi
HA/IAI0Th MPOAYKTY “TOPIXOBOro” 3amaxy macTepu3aii
(Kalinina, 2007; Hrebelnyk & Hayes, 2014).

JIOHMHI Mayio JOCHTIKSHUH BILIUB Jii BUCOKHUX TEM-
rmeparyp Ha OUTKM KO3WHOTO MOJIOKA Ta IXHs Oiojoriuxa
IIHHICTB.

Meta gocaixKeH s

JocnimkeHHs BIUTMBY PeXHUMIB nacrepu3auii Ha 0io-
JIOT1YHY LiHHICTB OLIKIB KO3HHOT'O MOJIOKA.

MarepiaJ i MmeToaH 10CTiTKeHb

Marepian gociiJDkeHHsT — 3pa3Ki MOJIOKA Ki3 3aaHeH-
cpKkoi mopoau exodepmu “badbuni ko3u” TeriiBcbkoi T
(c. Tamaiiku binonepkiBCbKOTO paifoHy). 3pa3Ku miggaBa-
JIU TETUIOBOMY OOpOOIICHHIO:

3pa3ok 1 — 6e3 TepMidHOTO 0OpPOOIICHHS;

3pa3ok 2 — tepmiuHe 00pobienus 63 + 2 °C, TpuBa-
micts 30 XBUIINH;

3pa3ok 3 — Tepmiune 00podeHHs 87 + 2 °C TpuBai-
CTIO 5—6 XBUJIMH.

AMIHOKHCIIOTHHI CKJIaJ JOCIIHUX 3pa3KiB BH3HAYa-
JIK 32 JTOTIOMOT'OI0 KMCJIOTHOTO TiPOJIi3y Ha aMiHOKHCIIO-
tHOMy aHaunizatopi LC2000 (Biotronik, Himeuyunna).

BusnauenHs OGionoriyHoi WIiHHOCTI 3MiHCHIOBAIN 3a
3HAaXOJUKEHHSIM KOeQillieHTy pIi3HMII aMiHOKHCIOTHOTO
ckopy (KPAC). Ins ominky 30a1aHCOBAaHOCTI PO3PaxOBY-
Baiu (hopMalli3oBaHi MMOKA3HUKH: KOEQIIiEHT yTIIIiTap-
HOCTI aMIHOKHCJIOTHOTO ckiany, U; koedilieHT paiioHa-
JIBHOCTI aMiHOKHCJIOTHOTO CKiany, R; Koe(dilieHT mopis-
HIOBAJIBHOT HAJUINILIKOBOCTI, G.

KoediieHT yTHIiTApHOCTI aMiHOKHCIOTHOTO CKIIAay
KIJIBKICHO XapakTepusye 30allaHCOBaHICTh HE3aMiHHHX
aMIHOKHMCJIOT 1040 (hi3i0oJoriyHO HEOoOXigHOT HOPMHU
(erasrony) (Minorova, 2015):

U:

>

Z:’:l (aj ) A.i
24,

ne A/. — BMICT j-01 He3aMiHHOT aMiHOKHUCIIOTH Y MPO-

nykti, /100 Ginka;
U — koedilieHT yTUIIITApHOCTI, 0J1.; 32 TIOBHOT 30aa-
HCOBAHOCTI aMiHOKUCIIOTHOTO ckiany U = [

a; - KOE(IIIEHT yTUIIITAPHOCTI j-01 HE3aMiHHOT aMi-
HOKHCJIOTH Y IPOAYKTI, OA.; XapaKTepU3ye MOTECHLIAIbHY

e(eKTUBHICTh BUKOPHUCTAHHS HE3aMIHHOI aMiHOKHCIIOTH
Ta BU3HAYAETHCS 33 (OPMYIIOIO:

ae C,.. — MiHIManbHui (JiMiTyro4uii) CKOp He3aMiH-
HOI aMiHOKHCJIOTH, OJI.;

C; — cKop j-oi HE3aMiHHOT aMiHOKHCIIOTH, Of.

KoedimieHT pamioHalbHOCTI aMiHOKHUCIIOTHOTO CKJa-

Iy, R, BU3HAYAIOTh 3a TaKUMU 3anexHocTsiMu (Minorova,
2015):

R=U, axmo ¢ ; <1ox;
U
R= , KO C, . > 1 ox.
C

min

KoedirfieHT mopiBHIOBaJIBHOI HAIUIIKOBOCTI, G, Xa-
paKTepU3y€e CyMapHy Macy HEYTHIII30BaHHX HE3aMIHHHUX
aMIHOKHCJIOT B TaKid KUIBKOCTI IPOJYKTY, sIKa eKBiBaJie-
HTHA 3a MOTEHWiHO yTwiizoBanuM BMmicToM 100 r Ginka
ertanoHa. I[TokasHuk 3HaxomTh 32 popmyoro (Minorova,
2015):

o= ijl(Aj _CminAe/')
C b

min
ne A e BMICT j-01 HE3aMiHHOT aMiHOKHCJIOTH B €Ta-

j10Hi, 1/100 Oinka.
Uum MeHIne 3HadeHHs o (B imeani ¢ = (), TUM parttio-
HaJIbHILIIE MOXYTh OyTH BUKOPUCTaHI aMIHOKHCIIOTH.
Orinka 010J10T1YHOI IIHHOCTI CHPOBHHHU 33 METOIH-
koto PDCAAS mnepenbauae BpaxyBaHHS MOIpPaBKUA Ha
3acBoroBaHicTh Oinka (Makhynko et al., 2017):

PDCAAS = Enin I
100

e 3 — 3acBoroOBaHiCTE OiIKa , %.

BumenaBezeHi po3paxyHKH MICTSATh y CBOEMY CKJIaJi
3HAYCHHS aMiHOKHCJIOT B €TalIOHHOMY Oinky. Byno ymo-
CKOHAJICHO METOJIUKHU Ta BUKOPHCTAaHO 3HaueHHs 3a 2011
piK, IO PEeKOMEHIOBaHi [T NTiTei BikoM Bix 0 1o 6 Mics-
IiB.

CraructudHy 00poOKY pe3yJsbTaTiB AOCIIIKEHb 311~
CHIOBAJIM 3a 3arajlbHOBH3HAHUMH METOJaMH BapiamiiHol
CTaTUCTHKH 3 BUKOPUCTAHHAM mporpamu Statistic 10.
Pi3HHUIIO MDK MOpPIBHIOBAHUMH BEIHMYMHAMH BBAKAJH
BiporigHoro 3a P < 0,05.
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PesyabTaTH Ta ix 00roBopeHHs

3a pe3yibTaTaMy MPOBEACHUX HOCIHIKEHb OTPUMAIN
TaKi JaHi aMiHOKUCIIOTHOTO CKJany OlIKIiB JOCHTIIKyBa-
HUX 3pa3KiB KO3WHOTO MOJIOKa (Tad. 2).

TepMmiuae 0OpoOIIEHHS TPU3BETO 10 301IBIICHHS BMi-
CTy aMIHOKHCJIOT TIOPiBHSAHO 3 CHPHUM HEOOpOoOIeHIM
MoJiokoM. Lle BiZOyBaeThCst 3a paXyHOK CyMapHOTO 3Me-
HIIEHHs (BTpaT) OlJIKka 3a TPUBAJIOTrO BIUIMBY TeMIIEpaTy-
pu. 3MEHIIEeHHS BMICTY aMiHOKHCIIOT METIOHIH + IMCTIH
HOSICHIOETBCSL X HMPKYOIO TEPMOCTIMKICTIO /10 il eKcIio-
3MLIT TEMIIEPAaTYPHOTO BILIUBY.

Pospaxynkn GioyoriyHoi miHHOCTI Ta (opmMaizoBa-
HUX T[IOKa3HUKIB 30aJIaHCOBAaHOCTI aMIHOKHCIOTHOTO
CKJIaJly HABEICHO y TaOIHIsX 3—5.

3a MOKa3HMUKOM aMiHOKHCIOTHOTO CKOPY B JTaHOMY
3pa3Ky JIMITYIOUOI0 aMiHOKHCIOTOIO € JIeHIMH
67,58 %. Ha nipomy piBHI BinOyBaeThCs epeKTHBHE BUKO-
pHCTaHHs OiJIKa, a HAJIMIIOK — HA EHEPreTUYHI MOTPEOH
opratizmy. 3rifIHO 3 po3paxyHKamu — Hee(DEKTHBHUM €
BUKOpHCTaHHA 53,72 % ecceHUianbHUX pedoBUH. bioio-
rivyHa MiHHICTh CUPOBHHU ckianae 46,28 %. Po3paxosaHi
3HAa4YCHHs (HOPMATi30BAaHUX IOKA3HUKIB MAKOTh TaKy X

Taoaunsa 2

TeHJeHUio. 3HaueHHs 1oka3Huka PDCAAS craHoBUTH
64,2 %.

Amnani3 otpuMaHux aaHux (1adi. 4) BUSBHB 3pOCTaH-
HS OlOJIOTIYHOI WIHHOCTI CHPOBUHHM IICJS TEPMIYHOTO
00pobmeHns. JIiMITYI090I0 aMiHOKHCIOTOK TaK CaMoO €
neinuH. Biarak 3HaYeHHSA i aMiHOKHCIIOTHOTO CKOpPY
3pocio 1o 82,4 %. BogHodac 3MiHIIIOCS KUTBKICHE CITiB-
BiHOIIEHHS MDK amiHokuciotamu. Ile 3abe3meuniio
smenmennss KPAC i, sk Hacaimok — 3pocTaHHs 0iojioriy-
HOI miHHOCTI 10 57,65 %. OmHOYACHO CHOCTEPIraeThCs
30inpieHds mokasHukiB U ta R g0 0,70 i 3MeHIIEHHS
koediuieHTa nopiBHIOBaNbHOI HajumikoBocti a0 0,19.
3pocino 3nauenns PDCAAS no 78,27 %.

PesynbraTti mocnmijkeHbp 3paska 3 BHSBHIM ITiIBU-
IeHHs 010JIOT1YHOT HIHHOCTI O1IKIB MOJIOKa MOPIBHSHO 3
cupuM MOIJIOKOM (3pa3ok 1). CTOCOBHO MOTEpPEIHBOTO
PeXUMY TepMIiYHOTO OOpoOIeHHS (3pa30K 2) pi3HUIA
HE3HaYHa: CKOP JiMiTyt04901 aMiHOKucioTH 3pic Ha 0,1 %;
OionoriyHa 1iHHICTh — Ha 1,62 %; mokazuuk PDCAAS —
Ha 0,11 %, a 3HaueHHs QopmanizoBaHUX IOKA3HUKIB
smiamiock Ha 0,01 o

3aranom OiosioriuHa IiHHICTh OUIKIB 32 3aCTOCYBaHHS
TEPMIYHUX PEKUMIB NlepeOyBae Ha OJHOMY PiBHi.

Bwmict He3aMiHHUX aMiHOKHCIIOT OUTKIB TOCTIIXKYBaHUX 3pa3KiB

Bwmicr /100 r 6inka

HaiimeHyBaHHSI aMiHOKHCIIOTH

3pazok 1 3pazok 2 3pazok 3
Banin 6,70 7,13 6,77
[30oneinmua 5,40 5,95 5,66
Jletitun 6,49 791 7,92
Jlizuu 6,22 7,25 7,11
MerTioHiH + IUCTIH 8,23 4,61 6,09
Tpeonin 4,35 5,17 5,23
Tpunrodan 1,51 1,51 1,51
denninananiy + THPO3UH 13,33 13,03 13,19
TicTuaun 4,83 4,47 4,47
Ta6auns 3

[Noxa3Huku GionoriuHoi HiHHOCTI O1NIKIB 3pa3ka 1 (6e3 TepMiuHOTrO 00pOOIEHHS)

AMIHOKUCIOTHHM

Koeoiuient yrunitapHocri j-oi

IToxa3HuKH o PAC, % . A
ckop, % HE3aMiHHOT aMiHOKHCIOTH

Banin 121,75 54,17 0,56
[30m¢iiun 98,22 30.64 0,69
Jleiiuun 67,58 0 1
Jlizun 90,22 22,64 0,75
MerioHiH + IUCTIH 24931 181,73 0,27
Tpeonin 98,84 31,26 0,68
Tpunrodan 88,80 22,22 0,76
DeHTinanadin + THPOIUH 141,82 74,24 0,48
Tetuana 230,03 162,46 0,29
KPAC, % 53,72
Biosoriuna miHHICTE, % 46,28
3aranpHuii KOegilieHT YTIIITAPHOCTI aMIHOKUCIIOTHOTO CKitay, U 0,57
KoeoiuieHT panioHaabHOCTI aMiHOKHUCIOTHOTO CKiIamy, R 0,57
KoedimieHT MOpiBHIOBAIBHOI HaUTUIIKOBOCTI, G 0,34
3acBoroBaHicTh, % 95,0
[Tokaznuk PDCAAS, % 64,2

Scientific Messenger LNUVMB. Series: Food Technologies, 2023, vol. 25, no 99

72



Hayxosuii Bicnuk JIHYBMB imeni C.3. Ikunpkoro. Cepist: Xapuosi Texnomnorii, 2023, T 25, Ne 99

Taoauns 4

[Noxa3Huku Gionoriynoi iHHOCTI O1IKiB 3pa3ka 2 (TepmiuHe 00pobseHHs 63 + 2 °C, TpuBaiicts 30 XBUINH)

AMIHOKHCIIOTHH Koeoinient yrunitapaocti j-oi

TToxa3HuKH o PAC, % L.
ckop, % HE3aMiHHOT aMiHOKHCIIOTH

Banin 129,63 47,24 0,63
[30neinmH 108,18 25,79 0,76
Jlefiuun 82,40 0 1
Jlizun 105,07 22,68 0,78
MerTioHiH + OHUCTIH 139,70 57,30 0,59
TpeoHin 117,50 35,10 0,70
Tpunrodan 88,80 6,40 0,93
deHninanani + THPO3IUH 138,62 56,22 0,59
Tictuaun 212,86 130,46 0,39
KPAC, % 42,35
Bionoriuna minzicTh, % 57,65
3araabHUI KOS(ILIEHT YTHIITAPHOCTI aMIHOKHUCIIOTHOTO CKiIay, U 0,70
KoedimieHT pamioHaIsHOCTI aMiHOKHCIOTHOTO CKIany, R 0,70
KoedimieHnT nopiBHIOBaNBbHOT HAJUTUIIKOBOCTI, G 0,19
3acBoOIOBaHICTh, % 95,0
Tlokaszuuk PDCAAS, % 78,27

Taoanusa 5

[oka3Huku GionoriuHoi HiHHOCTI O1NIKIB 3pa3ka 3 (TepmiuHe 00poGneHHs 87 + 2 °C TpUBalicTIO 5—6 XBUIINH)

Ny C—— AMiHOKI/ICIf]OTHI/Iﬁ PAC, % Koe(biui‘eHT }'/.TI/IJ'I.iTapHOCTi Jj-oi
ckop, % He3aMiHHOI aMiHOKHCIIOTH

Banin 123,09 40,59 0,67
[3oneiinuu 102,91 20,41 0,80
Jleiiuun 82,5 0 1
Jlizun 103,04 20,54 0,80
MerioHiH + HUCTIH 184,55 102,05 0,44
Tpeonin 118,86 36,36 0,69
Tpunrodan 88,80 6,30 0,93
DeHtinanatin + THPO3UH 140,32 57,82 0,59
Tictuaux 212,86 130,36 0,39
KPAC, % 40,73
Biosoriuna wiHHICTE, % 59,27
3aranpHuit KoeillieHT YTHIITAPHOCTI aMiHOKHUCIOTHOTO cKitany, U 0,69
KoeoinieHT panioHaabHOCTI aMiHOKHCIOTHOTO CKiIamy, R 0,69
KoeoinieHT MopiBHIOBaIBHOI HAIIHUIIKOBOCTI, G 0,20
3acBoroBaHicTh, % 95,0
[Toxaszuuk PDCAAS, % 78,38

3araJibHU# aHalli3 OTPUMAaHUX JaHUX BUSBUB MMO3UTH-
BHUI BIUIMB TEPMIYHOTO OOpOOJICHHSI HA IMOKa3HUKU 0io-
JIOT1YHOT LIHHOCTI KO3WHOTO MOJIOKA: CKOpP JIMITYyHO4Oi
amiHokucinoTu 3pic Ha 14,82—-14,92 %; OiomoriyHa IIiH-
Hictb — Ha 11,4-13,02 %; moka3suuk PDCAAS — Ha
14,18-14,29 %; 3minu 3HaueHb (HOpMali30BAHHUX ITOKA3-
HUKIB MQJIA TaKy 5K TCHICHIIIIO.

PesynbTaTi IpOBeIeHUX TOCHIKEHDb JJO3BOJISIIOTH Pe-
KOMEH/IyBaTH 3aCTOCYBaHHS MACTEPU30BAHOTO KO3ZHHOTO
MOJIOKA Yy XapuyBaHHs JiTeil PaHHBOTO BIKYy, OCKUIBKU
micist macrepu3arii MifIBUIIY€EThCs O10JIOriYHA I[IHHICTB
OinkiB. Lle mMosICHIOEThCS MEPEePO3MNOIIIOM  CITiBBIJHO-
HICHHS aMIHOKHCJIOTHOTO CKJIaJy CHPOBHUHH BHACIIIOK
YaCTKOBOIO PYWHYBaHHS OUIKIB 3a TPHBAJIOI Mii BHCOKOL
TEeMIepaTypH.

BucHoBkn
Po3paxoBaHi MOKa3HUKHU Oi0JOTIYHOI IIHHOCTI OiNKiB

MMACTEPU30BAHOTO KO3WHOTO MOJIOKa — KOE(IIi€HT pi3HU-
1l aMiHOKHCIJIOTHOTO CKJaay, OloJoriyHa I[HHICTb, KOe-

(inieHT yTUIIITAPHOCTI aMiHOKHMCIIOTHOTO CKJany, Koedi-
LIEHT PaliOHAILHOCTI aMiHOKHUCIIOTHOTO CKJanay, Koedi-
IIEHT MOPIBHIOBAJILHOT HAIJTUIITKOBOCTI.

3aranbpHUi aHATI3 OTPUMAaHMX JAHUX BUSIBUB IIO3UTH-
BHUI BIUTMB TEPMIYHOTO 0OpOOIIEHHS Ha MOKa3HUKH 0io-
JIOT1YHOT IIHHOCTI KO3MHOT'O MOJIOKA: CKOp JIIMITYyrOuOi
amiHOKHCHOTH 3pic Ha 14,82—-14,92 %; Oiomoriyaa miH-
Hictb — Ha 11,4-13,02 %; mokasuuk PDCAAS — Ha
14,18-14,29 %; 3miHn 3HaueHb (OpPMaTi30BaHHUX IMOKAa3-
HHKIB MaJl TaKy K TeHACHIIO.

Ile MOSICHIOETBCS 3MIHOKO CITiBBiIHOIIIEHHS aMiHOKHC-
JIOTHOTO CKJIay Mijl BIUVINBOM TEPMIYHOTO 0OpPOOIIEHHS!.

BiosioriuHa wiHHICT OLIKIB 3a 3aCTOCYBaHHS TEpMid-
HUX PEXUMIB IlepeOyBae Ha OJTHOMY piBHI.

TakuM 4MHOM JIOBE/IEHO, 1110 MAaCTEpU3allis Mae, OKpiM
MpsIMOT HUIIIBHOI A1l HA MIKPOOPTaHi3MH, IIe ¥ TTO3UTUB-
HHUH BIUTMB Ha 010JIOTIUHY WIHHICTB, IO POOUTH HPOIYKT
0e3neyHNM 1 KOPHCHHM ISl YCiX BEpPCTB HACENCHHS i
0COOJIMBO TSI HEMOBIIST.

Iepcnexmusu nooanvuux 00cnioxiceHs € Po3poOIIeH-
HS MOJIOYHHX HAIloiB KOMOIHOBAaHOTO CKJIa[y CUPOBHHHU 3
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YIOCKOHAJIEHOIO PELENTYpPOI0 3 METOI0 30araueHHs mpo-
JOYKTY JIMITYIOUUMH aMiHOKHCJIOTaMH Ha OCHOBI OLJIKIB
TBAapUHHOT'O Ta POCIMHHOTO MOXOJKEHHS.

Binomocti npo koH(JIIKT iHTEpeciB
ABTOpH CTBEPIUKYIOTH TIPO BIACYTHICTH KOH(DIIKTY
iHTEepeciB
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are temporarily stored and transported to oil-extracting factories. “Healthy” kernels of stones contain
low-acid oil. It is promising, based on data from literature, to research the specific features of peaches,
in order to prove that they differ, by cultivar, in their oil content and physicochemical parameters, and to
improve the technology of obtaining oil from peach stone kernels and crumbling their covers. The paper
presents a research on the varietal differences in peach stones and their quality parameters. Examination
of peach stones involved a study of how they were processed and how their kernels were separated from
coats before pressing. It has been found that extra virgin pressing is possible. The research has revealed
different fatty acid compositions in oils from the kernels of pyrenes of different peach cultivars. A com-
prehensive study of peach pits obtained from different varieties of peaches is promising.

Key words: peach stones, peach-kernel oil, fatty acid composition, kernel, crushed seeds, seeds and
skins, pressing extraction.

IlepcnekTHBY oep:KAHHSA OJIil 3 AeP KiCTOYOK Pi3HUX COPTIB NEPCHKIB

c. 0. KOTJ‘IleZ, P. J1. 'mangkix

Ooecvkuil HayioHanbHUL mexHono2iunHull yuigepcumem, m. Odeca, Yxpaina

Tlepcuxosi Kicmouku ompumyroms siK 8i0X00U HA NAOOOKOHCEPSHUX | NI000CYuunbHUX nionpuemcmeax. OOHieto 3 ocodnusocmell Kic-
MOYK0BOI CUPOBUHU € Me, WO HAOX00Mb HA ONIUHI 3a600U NApmii PPYKMoux KiCmouok, AKi 3a36udail A61s10ms cob00 CyMiui Kicmoyok
pisnux copmis gpykmis. V binvuwocmi 6unaokie Haoxoosms napmii, i pisko 6i0pisHAIOMbCA 00HA 810 OOHOT 30 AKICMIO 3ANEHCHO 610 CNO-
o6y 6udiNeHHs Kicmouok npu nepepobyi niodis. Tak, Kicmouku, wo 3anumaromscs i CyibQimysanHs, abo e eapeni, Micmsams oo 3
niosuweHum Kuciomuum duciom (0o 20 me KOH/2), wo noscHwemobcs nocuneHHaM 2iOpOoIimuidHuX npoyecie K npu UOLIEHHI KiCIMOYOoK 3
M saKomi naody, max i npu nOOAILUOMY MUMYACOBOMY CKAAOYBAHHI Md MPAHCNOPMYBAHHI HA OiHI 3a600u. ““300poei” adpa Kicmouok
micmsimb oniio 3 HU3bKOIO Kuciomuicmio. Ha ocnoei ompumanux rimepamyphux 0aHux nepcnekmugHuM € 00CHIONCEHHs COPMOGUX 0COOU-
6oCmell NEPCUKIB 3 MeMOoI0 008e0eHH s PI3HO20 6MICMY Ol Y IXHIX A0pax ma Qi3uKo-XiMiuHUX NOKA3HUKIE, A MAKONIC YOOCKOHALEHHS MeXHO-
N02Ii ompumanns oaii 3 A0ep NepcuKo8UX Kicmo4oKk ma KpowKy 3 WKApiynu Nepcukosux Kicmouox. Y pobomi nageoeni 0ocniodicenHs cop-
MOBUX 0COOIUBOCHEN NEPCUKOBUX KICMOYOK, IX NOKasHukig sxocmi. Jlocuiooceni nepcukogi Kicmouku. Po3zensnymo o6poOKy nepcuxogux
KICMO4OK ma 8i00KpeMIeHH s IXHIX s10ep 6i0 WKapiynu nepeo npecysanusim. Bcmanosneno moxciusicmos npecyeanns Extra virgin. Ha ocnosi
nposedeHuUx O0CHIONCeHb BUABILEHO PI3HUL JHCUPHOKUCTOMHUL CKIAO ONill 3 A0ep KiCMOo4oK pisnux copmie nepcukis. Ilepcnekmuenum € éce-
OiuHe 00CIONHCEH S NEPCUKOBUX KICIMOYOK, OMPUMAHUX 3 DISHUX COPMI6 NEPCUKIB.

Knrouosi cnosa: nepcukosi Kicmouku, oisi NepCUK08d, HCUPHOKUCIOMHULL CKAAO, SI0PO, M SMKA, Me3Td, NPeCy8aHHs.
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Beryn

Outito 3 siiep KiCTOYOK IepcHKa 3a MPUOIN3HUMH M-
paxyHKaMH [OYadd BHPOONATH ONU3BKO [BOX THCSY
POKiB ToMy. 3a TakWi JOBIMH IepioJ] 3HAHOMCTBa 3 Ta-
KOIO OJIIE€F0 JIFOJICTBO 3HAMIUIO 11 3aCTOCYBaHHS Y Pi3HHUX
MposiBaX MEIOWIUHH K o(dimiifHOi, Tak 1 HeTpaguIiiHOI
(Asociacija “Ukrsadprom”, 2019).

JlatuHCchKa Ha3Ba Ol 3 siiep MEPCUKOBUX KICTOYOK,
siKa TiaTBEepIDKeHa cepTu(ikaTaMu, MOXE MapKyBaTHCS
sIK: prunus persica, peach kernel oil, oleum persicorum.

1106 oTpumMaTH HaiiuiHHIiIy edipHy oJlito OepyThes
TIIBKM JIO3pUNTi VIO, TOYHINIE sApa IXHIX KiCTOYOK.
OCKINTBKY IIKaparyna KiCTOYKH JOCHTh MillHa, TO IPOIec
BUITYY€HHS siIpa TOCTaTHBO TPyAOMicTKuid. [licns 3Binb-
HEHHS sIpa MPOXOAUTh MEXaHiuHe NPeCcyBaHHI METOI0M
XOJIOZHOTO BIKUMY 1 IONANBIIOI 0araTocTymiH4YacTol
¢binpTpamii, mo mpuOMpae POCIWHHI 3aJUIIKKA 1 3aWBi
peuoBnHu. Taka ojiss Mae HACHYEHHH CBITJIO-)KOBTHM
BIJTIHOK, SICKpaBUi OyKeT cMaky Ta apomary, aje B Oi-
JIBILIOCTI CBOIH /1€ B KOCMETHYHY MPOMHUCIIOBICTh, MUHA-
104 TOProBi mpuiaBku. Haituacriine BUpOOHW4YMIT mpo-
1ec BKJIOYAE y ceOe J0MaTKOBI MOCIIIOBHI CTaIil Tiapa-
Tarfil, HeWTpamisamii i BigOuTFOBaHHA. | TOMy B po3mpioO-
HOMY MpoJaxi 3a3BMYail MOXKHA 3HAWTH BXKE aganToBa-
HUHM mig Tmokymus (ouumeHuit) mpoaykr. Bin Omimoro
KOIIbOPY 3 XapaKTepHUM CIA0OBHPAKECHHM 3alaxoM 1
HDXHAM cMakoM (Asociacija “Ukrsadprom”, 2019).

AxmyanvHicms memu: aKTyalbHUM HaIpPsSMKOM JOC-
JiKEHHST € PO3po0Ka HOBUX 1 BAOCKOHAJICHHS ICHYIOUHX
TEXHOJIOTH, OTPHMaHHS Ta MEepPepoOKH HeTpaauIiiHOT
OJIIEBMICHOT CHPOBHMHH POCIMHHOTO MOXOJDKEHHS (sapa
MEPCUKOBUX KICTOYOK), IIO JO3BOJISIE OTPUMATH OJIIO
BHCOKOT XapuoBoi i 0610JI0r1YHOT LIHHOCTI.

MeTta mocirigkeHHs

Mera i 3aBaHHs JOCIIIKEHHS € BUBYSHHS TEXHOJIOT 1]
OIlepXKaHHS OJIHHO-KHPOBOI TMPOAYKILIi 3 sAOep pi3HUX
COPTIB TEPCHKOBHX KiCTOYOK. MOXKIIMBICTH INpEeCyBaHHS
Extra virgin, BCTAHOBIICHHS PEXHMiB Ta TPUBAIOCTI. J{is
JOCATHEHHS [IOCTaBJICHO METH BU3HAYCHHI 3aBIaHH:

— TMpoaHai3yBaTH Pi3Hi COPTH NEPCUKOBHX KICTOUYOK;

— JIOCJIJUTH OJiI0 3 sJep KICTOYOK PI3HUX COPTiB
MIEPCHKIB.

MarepiaJ i MeToaM J0CTiTKEHb

[epcuk (6oraniuna Hazea poxy Persica Mill) nae Bu-
xig kicroukw 3 wioniB 8—14 %. Kictouka mepcuka Iyxe
TBEpJa i CKIAJAETHCS 3 TOBCTOCTIHHOI IIKApATyTIH, AApa i
IUTIBKH, SKa WOTO TOKpuBae. SAnpo ckiamae Bcboro 10—
15 % Bix macu kicrouku. Bmict onii B sapi 35-46 %
(Koyu et al., 2020).

SIKicTh MJIOAIB KICTOYKOBHX, a Came Iepcuka periia-
MeHTyeTbea 'OCT 21833-76. ITnoxu K0’KHOTO TOBapHOTO
COPTY MOBHMHHI OYTH OJHIET ITOMOJIOTTYHOI TPYIIH, HIJTKOM
PO3BUHYTI, IJTi, YUCTI, 30POBi, 0e3 3alBOI 30BHIIIHBOT
BOJIOTOCTi, CTOPOHHIX 3amaxiB i BiAMOBiIaTH BHUMOTaM
CTaHIApPTy HA BIAMOBIMHUI BUA MpoayKIlii. Po3mipu muro-
JIiB KICTOYKOBUX MAIOTh BIJNOBiIaTH cTaHmapram. [lmoau
nepcuka copry “Kapannan” HaBeneno Ha puc. 1.

e

Puc. 1. I[Inoau nepcuxka copry “Kapaunan”

YV cBiTOBIH Kosekmii HapaxoByeTbess Omm3bko 5000
COpPTIB TEpCHKa, SKi BiAPI3HAIOTHCSA OIUH BiJl OJHOTO 3a
KOMILIEKCOM O3HAK 1 HaJieXXaTh 0 Pi3HUX TPYIL, 3 HUX B
VYxpaini paitoHoBano 34 coptu (ua 2000 p.) (Asociacija
“Ukrsadprom”, 2019).

3a BupoOHHYOIO Kiacuikaiiieto, sika 6a3yeTbcsi Ha
JIesIKMX O3HaKaxX IUIOJIB, COPTH MEPCHKA IOAUIAIOTHCS Ha
TaKi rpymnu:

a) CrIpam)kHi MEPCUKU (CTOJIOBI COPTH) — IUIOTH OITy-
IICHI, M SKyIl HDKHUA, BOJOKHHCTHA Ta COKOBHUTHIA.
IHOAI 3 1i€l rpyM BUAUIAIOTH COPTH, Y SKUX KiCTOUKA HE
BiJTOKPEMITIOETHCS — THII aBIi;

0) kimiHrM (KOHCEpPBHI COpPTH) — IUIOAW OIMYIICHI,
M’SKYII XpSITyBaTuil (IIUTPHO 3J7HTHI), KiCTOYKa He
BiJTOKPEMITIOETHCS,

B) HEKTapUHU — HeomylueHi nepcuku. CopTH, y SIKHX
KICTOYKa HE BiJJOKPEMIIIOETHCS, HA3MBAIOTHCS OpYHBOHA-
MH;

r) HiH-TY (IHKUPHI NEPCUKH) — IJIO/U CILTIOLIEHI.

3a KOJbOPOM M’SKyIlla TUIOJM MepcUKa OyBalOTh JABOX
TUMIB: 3 OLTMM 200 JKOBTHM M’ SKYIIIEM.

3a po3MipoM IUIOAM MOJIUISIOTHCS Ha Taki IPyIH: JIpi-
6ni — cepenns maca 50-70 r, HWXKYe cepeaHbOro — 71—
90 1, cepenni — 91-130 r, Bume cepexaporo — 131-160 T,
Besmki — 161-200 1, nyxe Bemmki — 200 r.

Pe3ynbTaTi Ta iX 00roBOpeHHs

Jlyisi oTpUMaHHS HHU3bKOKHCIOTHUX OJIH HEOOXiIHO
30epiraTi i mepepoOIATH 3I0POBI KICTOUKH OKPEMUMHU
NapTisiMU, HE JOMYCKAIO4H 1X 3MIlIyBaHHS 3 CyJb(iTOBa-
HUMH KICTOUKaMHU.
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KpiM HEOHOPITHOCTI 32 SKICTIO, Pi3HI KICTOUKH (CIIH-
BH, a0pUKOC 1 T. 1H.) Pi3KO BiAPI3HSAIOTHCS OJHA BiX OAHOT
3a po3Mipamy, IO Pa3oM 3 BHCOKOIO TBEPIICTIO KiCTOY-
KOBOI LIKapayIH, BMICT )KUPY B SIKHX CTAaHOBHUTBH yCHOTO
marre 0,3-0,5 % (Wu et al., 2011).

ITepepobka kicTouok (TOOTO (haKTHYHOTO sIpa) Jae
BHCOKi BUXOMH OJii, 30UTBIIIyE TPOIYKTUBHICTH OCHOBHO-

CupoBuHa (KiCTOYKH)

ro o0yajHaHHs, 3HUXKY€E HOTO 3HOLICHHS 1 J03BOJISIE Hail-
OibII palliOHAIFHO BUKOPHCTOBYBATH B IIPOMHUCIIOBOCTI
SIK 3HS)KUPEHI MaKyXH, TakK 1 MIKapajyILy.

BupoOnnua cxema nepepoOku (pyKTOBHX KiCTOYOK
BKITIOYA€ Taki OCHOBHI TexHousoriyni eranu (Koyu et al.,
2020) (puc. 2):

[Monpibuennss € HexopyI

CopryBaHHS APOOJICHKH

Bigninenns siapa BiJ mKapiyna —  [IKapaiyna

Bunanenns Bonoru 3 siapa y neHTpudysi

v

Cymika siiep y IIHEKOBOMY 1HAaKTHBATOPI

XoJto1HE TBOPA30BE MPECYBAHHS — OJIisl IIEPILIOTO MIPECYBAHHS

MaKyxa

[ToapiOHeHHsT MaKyXH

OJIisl PYTOro MpecyBaHHs

Tperte ocraTouHe npecyBaHHs —»  Makyxa

onis

<—

OuncTka ol

<«

Puc. 2. TexHomnoriuaa cxema BUPOOHUIITBA OIIii 3 siAep PPYKTOBHX KiCTOUOK.

TexHONOTIUHI XapaKTePUCTUKH MEPCUKOBHX KiCTOYOK
HaBegeHi y Tabuuii 1 (Zhao et al., 2007).

Tabauns 1
TexHONOri4HI XapaKTepPUCTHKHU MEPCUKOBUX KiCTOUOK

[Toxa3Huku [TepcukoBi KicTOUKH
JloBxuHa, MM 20-31
upuna, Mm 17-25
ToBmHa, MM 12-17
Bwicr simpa B kicroumi, % 10-15
Bwicr nininis B sapi, % 35-46
Bwmict amurpanuna, % 1,8-3,6

Di3uK0-XIMIYHI XapaKTEPUCTUKH OJIi1 3 siep MepcH-
KOBHX KiCTOYOK HaBeeH1 y Tabimii 2.

Taoauus 2
Di3uKO0-XIMIYHI XapaKTEPUCTUKH OJii 3 Aaep MEePCHKOBUX
KiCTOYOK

IToxa3nuku Ouiz 3 ep
TIEPCUKOBHX KiCTOYOK
TCycruna mpu 15 °C, kr/m3 918-925
ITokazuuk 3anommnenss mnpu 20 °C 1,471-1,473
Temnepatypa 3acturanss, °C 20-23

KoMmoHeHTHUH cKJlaj] IEPCUKOBOTO €KCTPAKTy BEJb-
MM 3Ha4YHUH, O i 00YMOBJIIOE€ KOPUCHI BJIACTHBOCTI OJIil
3 siJiep MEepCUKOBUX KicTodoK. Cepes KOPUCHUX PEYOBHH
MokHa BuaimTH: Bitamian A, P, E, C, D i rpymu B, B
TOMYy 4Mcii W piakicHui Bitamin B15; kaportnHOim;
Toko(eponn; meTiHW; (docdomimian; MIKpOEIeMEHTH:
KaJiii, KameIiif, ¢ocdop, Hom, MarHiil, OMHK i 3a’i30;

MOJIIHEHACHUYEeHI JKUPHI KHUCIOTH: OJIETHOBA, JHOJCBA,
raMMa-JiHOJIEHOBA, NaJbMITHHOBA, MAaJbLMITOJIEIHOBA,
CTeapuHOBA, apaxiHOBa; OPraHiyHi KUCIIOTHU: sIOIy4Ha,
XiHHA, BUHHA, JUMOHHA; (PEPMEHTH; Ji-1 MOHOCAXapUJIH;
JKUPH 1 OUIKKM. Y HE3HAYHUX KUIBKOCTSX B OJIiT MICTUTBCS
psin Gl0JIOTiYHO aKTUBHUX PEYOBHUH, aj€ OCHOBHI KOPHUCHI
BJIACTHBOCTI IPOYKTYy OOYMOBIIEHI came HOTro KMPHOKH-
CJIOTHUM CKJIagoM. JKUPHOKUCIIOTHHI CKiIaj oiii 3 siiep
MEePCUKOBUX KiCTOYOK HaBeneHo y Tabimmi 3 (Djeridane
et al., 2006; Abdulkarim et al., 2007; Zhao et al., 2007;
Eduardo, 2010; Wu et al., 2011).

Komip omii 3 simep MEpCHKOBHX KICTOYOK — HIXKHHIA,
Mai>ke HEBIOBUMUN CBITIO-XOBTUM, TAKHi e M’ IKUH,
sk 1 #ioro cmak (Matthidus & Briihl, 2001; Londofio et al.,
2012; Khajeamiri, 2012).

CMaKoBi XapaKTEpUCTHKU TOHKI, 3 Maike HENOMIT-
HUMHU OOEPTOHAMH IIEPCUKOBUX KICTOYOK, 3 SIBHOIO BH-
IIYKaHOI LUTICHICTIO 1 SICKpPaBO BHPAXXEHOIO HIKHOIO
M’SIKICTIO.

ApoMaT [UIKOM XapaKTepHUH JUTS BCIX Ol 3 TUIOIB
KICTOYKOBHUX JIEPEB: JIEIIO Haragye Mpo caMi IMEepCHKH,
ajyie MaiKe HEBIOBHUMWUMA, BIH HIKHUH 1 M’SKHH, TpeKpac-
HO pO3KpuBae i xapakrep BIumBY oiii (Guo et al., 2011;
Pastore et al., 2011).

Outist 3 saep NMEPCHUKOBHMX KICTOYOK Oarara Ha CKJan
’KUPHHX 1 OPTraHiYHUX KUCJIOT, AKi 3aTHI HaJaBaTH OMO-
JIO/KYBaJIbHY, BIITHOBIIIOBAIBHY 1 TIOM SIKIIYBaJIbHY Iit0,
HIMPOKO BUKOPUCTOBYETHCS Y KOCMETOJIOTIT 1 AepMaToIio-
rii. Ilpm HaHeceHHi omii Ha WIKIpy BOHAa MHTTEBO
MIOM’SIKIIIY€, PO3IIIAIKY€E, Aapy€e BiIUyTTS JETKOCTI, 3Hi-
Mae 3anajieHHs], Ha/la€ BiquyTTsl 0apXaTHCTOCTI H HIXHOC-
Ti. Onist 3 siziep NMePCUKOBUX KiCTOYOK MIBHUAKO i PIBHOMI-
PHO PpO3NOMIMAETECA Ta JOBTO 3aJHMINAETHCS HA IIKipi
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CBOEPIAHUM TOM’SKINYBAILHUM ILUICH(OM, SKUH Hajae
BITYYTTS 3aXHCHOI M’SKOi IUTIBKH, aje 0e3 BUANMUX 30B-
HIIIHIX e()eKTiB Ha KIITAIT KUpHOTO OircKy. BoHa onna
3 Kpalix OCHOBHHX OJIH JUISl Macaxy 3a SIKICTIO pO3IIo-
niry. Y HamaHHI MIKipi M SKOCTI W e1acTHYHOCTI 1l HeMae
piBHEX cepex MacakHux cymimis (Wu et al., 2011).
Kocmernuna otist 3 siiep MepCHKOBUX KiCTOYOK 3aCTO-
COBYEThCSI JIJIsl BOJIOCCS, LIKIpW OOJIMYYsi, Bid Ta HIITIB,

Tadoanusa 3
JKMpHOKUCIOTHHH CKIIa] OJIii 3 siiep MEePCUKOBUX KiCTOUOK

4acTO BUCTYNAIOYH OCHOBOIO JJIsi KpEMIB 1 Macok. Maroun
BHCOKY TillOAJICPTeHHICTb, OJisl MiIXOIUTh JFOASIM 3 HaJ-
3BUYaifHO YYTJIMBOIO 1 CXWJIBHOIO IO MOJPA3HEHHS MIKi-
poto. Bona ineansHa it 3HATTS OOJBOBOTO CHHIPOMY,
JKyBaHHS paH, MOPi3iB, OMiKiB i 0araTb0X HIKIPHUX XBO-
po6. Takox ii kanmaroTh y Hic. Ha OCHOBI ekcTpakTy mep-
CHKOBHX KICTOUOK BapsTh nesiki coptu mmna (Londofio et
al., 2012).

BMicT OCHOBHHX HMPHUX KHCJIOT B OJii 3 siiep NEePCUKOBUX KiCTOYOK Yucio aToMiB ByTJIEHIO %
OneinoBa C(18:1) 73,3-85
Jlinonesa C(18:2) 5,0-16,4
CreapuHoOBa C(18:0) 10-15
[anmemiTHHOBA C(16:0) 3
MipuctuHOBa C(14:0) 1

Haii6inp1 BupaxeHi B oIii 3 siep NePCUKOBUX KiCTO-
YOK KOMIUICKCHI KOCMETHYHI BiactuBocti. lle omHa 3
HAWJIErmiX, aje MpH oMY Hane(eKTUBHHUX ONIH st
LIO/ICHHOTO JOTJISAAY 3a WIKIPOI, 3aCTOCYBAaHHS SKOI €
3aMOPyKO0 €CTETUIHOTO ii BUTTISAY 1 30POB’SI.

Ouist 3 siep MEPCHKOBUX KICTOYOK BBAXKAETHCS OIHI-
€10 3 TOJIOBHUX 0a3 JUIsi IMOJEHHOro 3actocyBaHHs. Ls
0a3a HacamIiepe Uil HOPMaJIbHOT MIKIpH — MiATpUMYeE 11
CTaH, 1[0 HAJa€ TapHOrO Ta 3J0POBOr0 3a0apBJICHHS i
PO3KINIHOT TEKCTYPH, aJie HE MEHIIIOK MIpOO OJIis Miax0-
JIATH 1 JJTs IOCTIMHOTO TOTIISY 33 MPOOJICMHAMU THIIAMH
IIKipH — KOMOIHOBaHOIO, CXHIILHOIO JIO BUCHITAHb, CYXOI0,
xwupHoto (Londofio et al., 2012).

Bona oxHa 3 kpammx oMl AN MITPUMYIOYOTO JI0-
TIIATY 32 IKipOro MOBIK i Ty0.

3acyxwuiia ois 3 saep MePCUKOBHUX KICTOYOK 1 3BaH-
Hs OnAHIET 3 HAHOLIBII MOMIMPEHUX O0a30BHX OJIH IS
ApOMOTEPANCBTUYHMX IfiIel. Y mifi oJiii MpakTUYHO Bif-
CYTHSI TipKICTb, 3aB[SIKM YOMY BOHA — i/iealibHUN BHOIp
Juist 30araueHHss KOCMETHYHHMX KpPEMIB, IPHTOTYBaHHS
Maseild, OCHOB /I LIaMIyHIB, Maca)xHOI 1 KOCMETHYHOI
onii, 6anp3amiB, JiockioHiB, Macok (Topchij et al., 2016;
Polumbryk et al., 2019; Kotljar et al., 2020).

Outist 3 siiep MEPCUKOBUX KiCTOUOK MPEKPACHO MifX0-
JITH JUTS PETYISAPHOI TypOOTH PO JIAMKE i CyXe BOJOCCH,
a/DKe BOHA CIIpHsIE SKICHIM pereHeparii CTpyKTypH BO-
Joccsl 1 BiTHOBJICHHS MOTO 3IOPOBOTO OJIUCKY. [T Takox
3aCTOCOBYIOTh JUIS JOTJIITY 3a OpoBaMH i BisIMH SIK Bif-
HOBJIIOBAJIbHUIT 1 TIOM’SIKIIIYFOUUI KOMITOHEHT.

Ha HIrThOBI IUIACTHHU OJIiS 3 SIAEP MEPCUKOBUX KiCTO-
YOK CIpaBJIsi€ BIUIMB 3arajbHO3MIIHIOBAIBHOL il 1 mepe-
LIKOJ/DKAE JTAMKOCTI Ta posmiapyBanHio ix (Topchij et al.,
2016; Polumbryk et al., 2019; Kotljar et al., 2020).

BucHoBku

JliteparypHuii ormsa BKasye, IO CKJIAZ JIMiTHOTO
KOMIUIEKCY OJIii 3 si/iep MEPCUKOBHUX KiCTOUOK 3aJICKUTh
Bl cmocoOy il moOyBaHHS 1 Biff COPTOBOI OCOOIHMBOCTI
nepcuka. [IpoaHanizoBana nmepepoOKa MepCUKOBUX KICTO-
YOK JJIsi OTPUMAHHS OJIii 3 SAep MEePCUKOBUX KICTOYOK. B
pe3yJibTaTi BCTAHOBJICHO, IO MEPCHEKTUBHUM € JOCIi-
JOKCHHS TIEPCUKOBUX KiCTOYOK.

AKTyallbHUM HAampsIMKOM JIOCTIDKCHHS € po3poOKa
HOBHUX 1 BIIOCKOHAJICHHSI HASIBHUX TE€XHOJOTH OTPUMAHHS
Ta TepepoOKH HETPAAMIIAHOI ONI€EBMICHOI CHPOBHUHU
POCIMHHOTO TTOXODKEHHS (Sapa MEpCHKOBHX KiCTOYOK),
0 JI03BOJISIE OAEPIKaTH OO BHCOKOI XapdoBoi i 6ioo-
riYHOT HIHHOCTI.

Ha ocHOBI OoTprMaHHX JiTEpaTypHHUX AaHUX MEPCIEK-
TUBHUM € JOCIIJKEHHSI COPTOBUX OCOOJMBOCTEH MEepCH-
KiB 3 METOIO JTOBEJICHHS PI3HOTO BMICTY OJii y 1X siApax Ta
(hi3MKO-XIMIYHUX TIOKa3HMKIB, a TaKOX YJOCKOHAJICHHS
TEXHOJIOTIi OTPUMaHHS OJii 3 sJep MEePCUKOBUX KiCTOYOK
Ta KPUIIKY 31 MIKAPIYITH MEPCUKOBUX KiCTOYOK.

IHepcnexmusu nodanvuux docniodicens. I[lepcreKTHB-
HUM € BceOiuHe MOCIHiIKEHHS NEepCHKOBHX KiCTOUOK,
OTPUMAaHUX 3 PI3HUX COPTIB MEpCUKiB. Y cBOIil poboTi
OyaeMO BUKOPHCTOBYBATH METO/] XOJIOAHOTO MPECYBaHHS
1 BJOCKOHAJIFOBATH HOTO.

BinoMocTti npo koudutikT iHTepeciB
ABTOpU CTBEp/XKYIOTh PO BIACYTHICTH KOH(]IIKTY
iHTEpeciB.
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and protein-fat products based on milk components, which can also be used as fillers for semi-smoked
sausages. Protein is a very important component of milk, as it largely determines its nutritional value and
suitability for processing. Cow's milk contains on average about 3—4 % protein, and this is the sum of two
main fractions, i.e. casein and whey proteins, which make up about 80 % and 20 % of nitrogenous protein
compounds, respectively. The mentioned fractions differ in their physical and chemical properties, and their
use is the basis for the production of various milk protein preparations. Among them, products containing
almost exclusively casein proteins (casein and caseinates), whey proteins (concentrates and isolates of whey
proteins) or complexes of these proteins (co-precipitates and proteins) can be distinguished. Among the
functional properties of milk proteins, high indicators of moisture retention capacity, emulsion stability and
emulsifying capacity should be noted. The use of ready-made cheeses in sausage recipes allows you to
significantly expand the assortment and improve the organoleptic properties of the finished products. In the
results of the work, options for adding additional milk protein to the recipes of semi-smoked sausages are
described: in the form of dry components; in the form of ready-made rennet cheeses; in the form of devel-
oped protein-fat products (cheese analogues) using dry milk protein preparations. The main physico-
chemical and structural-mechanical indicators of finished sausage products were studied and the rational
composition of semi-smoked sausage recipes using milk protein was determined.

Key words: sausage products, cheese, milk proteins, combination, structural and mechanical indicators,
physico-chemical and technological indicators, semi-smoked sausages.

Cnoco0m iHTerpyBaHHs MOJIOYHHUX OLIKIB 10 penenTyp HanmiBKOMYEeHUX KOBOac
B. Il PYIIIOKlg, B. M. ITaciunui

Hayionanvnuii ynieepcumem xapuosux mexronoeiu, m. Kuis, Yxpaina

Bukxopucmanns npodykmie monouno2o noxoodicents y peyenmypax Kogoachux eupobie 00360.18€ 3HAYHO NOLNUWUMU XAPHOBI, CROJCUBH]
ma cmpyKmypHO-MexXaHiuHi 61acmueocmi 20mogux eupoobis. € O0eKilbKa MexHON02IYHUX CnoCobi8, 6HeCeHHs 000AMKOBUX MOIOYHUX OLIKI6
00 peyenmyp Ko8OACHUX 8Up00bI8, 30KpeMa KO8DAC HANIBKONYeHUX. BHecenHs Oanux KOMNOHEHMI8 MOXCIUBe 000ABAHHAM MOIOYHO2O0 OLIKA Y
6UTISOL CYXUX KOMNOHEHMI8 abo cymiutell, 6UKOPUCMAHHAM 20MOGUX NPOOYKMIE (Cupy ma CUpHUX npoOyKmis), a marKodic 6Ue0moGIeHHIM
6iKOBUX MA GIIKOBO-JICUPOBUX NPOOYKMIE HA OCHOGI MOLOYHUX KOMHOHEHMIB, SKI MAKOIC MOICHA BUKOPUCMOBYBAMU K HANOGHIOBAT OISl
Haniekonuenux kogbac. binox € dyaice 6adlciugoio ckiado6010 MOIOKA, OCKINbKU 6A2AMO 8 HOMY 6UBHAUAE U020 XAp108Y YiHHICMb | npudam-
Hicmb 01 nepepobru. Kopoe’siue monoko micmume y cepeonvbomy npubnusno 3—4 % 6inka, i ye cyma 080X OCHOBHUX @pakyiti, moomo
Kaseiny ma 0inkie cuposamxu, Axi ckiadaroms npudausno 80 % ma 20 % asomucmux 6i1K08UX CHOAYK 8i0n06ioH0. 32adani ¢pakyii 6iopis-
HSIOMbCSL 3a CEOIMU (DI3UKO-XIMIYHUMU GIACMUBOCIAMU, A IX GUKOPUCMAHHS € OCHOB0I0 OJi GUPOOHUYMBA DIZHOMAHIMHUX MOLOYHO-
obinkosux npenapamis. Ceped HUX MOXNCHA GUPISHUMU NPOOVKMU, WO MICMSAMb Maudice BUKTIOYHO Kazeinosi Oiiku (kazein i kazeinamu),
cupo8amKogi OinKu (KOHyeHmpamu ma i30J8mu CUposamkosux OiiKie) abo Kommiexcu yux 6inkie (konpeyunimamu i npomeinu). Ceped
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@ynxyionanvhux eracmusocmeri MOIOYHUX OIIKI6, BaPMO 36EPHYMU Y6A2Y HA GUCOKI NOKAZHUKU 8ON020YMPUMYIOHOI 30amuocmi, cmabdinb-
Hicmb eMyabCii ma emyaveyiouy 30amuicms. Bukopucmanns comogux cupie y peyenmypax Ko60ac 003605€ 3HAUHO POSWUPUMU ACOPMU-
MeHm ma NOJRWUMY OP2AHONENIMUYHI GIACIMUBOCE 20MOBUX 6up00bIs. Y pe3yibmamax pobomu ONUCaHo 8apianmu 6Hecentss 000amK08020
MONIOUH020 OinKa 00 peyenmyp HaniGKoNYeHux Kosoac: y 6uisaoi cyXux KOMNOHEHMIB; Y 6ULNA0i 20MOBUX CUYYICHUX CUDIB; Y 8U2TIAOI pO3-
PpobneHux OIIKOBO-JHCUPOBUX NPOOYKMIE (AHAN02I8 CUPIB) 3 BUKOPUCIAHHAM CYXUX OLIKOGUX npenapamieé Moaoka. [[0cniOniceHO OCHOBHI
Di3UKO-XIMIUHI ma CMPYKMYPHO-MEXAHIYHI NOKA3HUKU 20MOBUX KOBOACHUX 8Up0Di6 Ma BUSHAYEHO PAYIOHAIbHULL CKIAO peyenmyp HAnieko-

nueHux Kosbac 3 BUKOPUCMAHRHAM MOJOYHO2O oinxa.

Knrouosi cnosa: xosbachi éupobu, cup, Monouni 6inKy, KOMOIHYSAHHA, CIMPYKMYPHO-MEXAHIYHI NOKAZHUKY, Di3UKO-XiMIuHI ma mexHo-

JN021YHI NOKA3HUKU, HANIBKONYEHI KOBOaCU.
Beryn

[ToenHanHs y koBOacHUX BUpoOax OUIKIB M’SICHOTO Ta
MOJIOYHOTO TIOXO/DKEHHS JI03BOJIUTH 3HAYHO IOJIIMIIUTH
MIPOIYKT 3a aMiHOKHCIOTHUM CKJIQJIOM, O10JIOTIYHOIO
LIHHICTIO Ta 3arajbHUM 3aCBOIOBAHHIM  IPOAYKTY
(Brodziak, 2012; Dudzinska et al., 2014). Ilpu mpomy
JOJIaBaHHA CBDKHMX MOJIOYHHX IPOIYKTIB, TaKUX SIK He-
30MpaHe MOJIOKO Ta BEPIIKH, MOXKJIHBE y KoBOacax Bape-
HOI TPYIH, aJie y HaIiBKOITYEHNX KoBOacax, 3 HEBUCOKHM
BMICTOM 3arajlHOi BOJIOTHM, HE€ 30BCIM JIOLIJIbHE
(Kamsulina et al., 2011; Agarwal et al., 2015).

JlonaTkoBO BUKOPUCTaHHS CUPIB, CHPHUX IPOJIYKTIB,
a TaKOX CYXHMX MOJIOYHHMX MPOJYKTIB JI03BOJISIE AOCSTaTH
HU3KM (QYHKIIOHAJIBHUX MOKPALIEHb T4 BUCOKUX CIIOXKH-
BuMx BiactuBocteil (Musiichuk, 2008).

Cra0inizytoui BiacTuBocTi Oinka 0OyMOBIEHI BMic-
TOM KOArymol9nx OUIKIB TakToanp0yMiHy Ta Tigpodi3a-
Ty. IX BHKOpHCTaHHS /103BOJISI€ MOMIMIIMTH AKICTh IOTO-
BHUX M’SICHUX BHPOOIB 3 PO3ZMOPOKEHOI UM OIIOYHOI CHpo-
BuHHU. [IpM BHKOPHCTaHHI MOJIOYHOTO OiKa B M’SICHUX
TEXHOJIOTiAX MOKPAILY€ETHCS CTPYKTypa MPOILYKTY, 3HAU-
HO 3MEHIIYIOTHCS BTpATH NpPH TEpMiuHid 00poOi, mo-
JIIIITYIOThCS OPraHOJeNTHYHI BiacTHBOCTI (Minorova et
al., 2015; Nasser et al., 2017). IIpu3ynuHseThCs MPOIIEC
CHHEPE3UCy NPH BUKOPUCTAHHI BaKyyMHHX IaKyBaJbHHX
MarepiaiiB, IMOKPAIIYEThCS CMaK Ta 3arajbHE CIIOKHUBYE
CIPUHUHATTSL M SICONPOAYKTIB. BukopucTanHus kaseiHiB Ta
Ka3eiHaTiB J03BOJISIE 30UIBIIUTH 3arajbHy €JIACTUYHICTD
Ta “Hapi3aeMicTh” 3aBISKH JOMOBHEHHIO M SICHOTO IIPO-
TeiHy ka3eiHoM. [Ipu mpoMy momaBaHHS MOJOYHHX 1 poc-
JIMHHUX OUIKIB [103BOJISIE MiABUIIMTH (YHKI[IOHAIBHO-
TEXHOJIOTi4YHI MOKA3HUKU (hapIeBHX CHCTEM 3aBISIKH IX
BHCOKHM ITOKa3HMKAaM BOJIOTO3B’SI3yI0Uoi 3JaTHOCTI Ta
MOXJIMBOCTI 3HU3UTH TMOKa3HUK AaKTUBHOCTI  BOJHU
(Strashynskiy et al., 2016; Rudiuk et al., 2019).

Cup € BIIMIHHUM JDKepesioM Oilka Ta KajibLilo, L0
MOJKE MIJBUIIUTH Xap4yoBY IIHHICTH KOBOAC Ta BILTUHYTH
Ha TxHiI cMakoBHH mpodink. SIKII0 MOBa i€ PO BHKO-
pHUCTaHHS CHYY>KHHX CHpIiB, BapTO 3a3HAYMTH, IO Ha
PHUHKY € pi3Hi BUOHW CHPIB 3 BiIMiHHUMH BIACTHBOCTSIMU
Ta cnenu()iTHIMHI XapakTepUCTUKAMH, 110 MOXYTh Biapi-
3HATHUCS 32 TEXHOJIOT1€I0 BUTOTOBJICHHS, CKJIAJIOM, PiBHEM
3piocTi Tomo. OOMparoud CHp I BHKOPHUCTAHHS B
KOBOAcHOMY BHPOOHHIITBI, CIIiJl 3B€pTaTH yBary Ha Horo
TEXHIYHI Ta OpPraHOJENTHYHI XapaKTEPHUCTUKH, 30KpeMa
nokaszHux tepmoctiiikocti (Schenkel et al., 2013). Buko-
pHUCTaHHS IUIABJICHUX CHPIB MOXKE MPU3BECTH IO MOTip-
IICHHA CTPYKTYpH, & TaKOX OUIBHOHHMX Ta MKHPOBUX
BiJIIapyBaHb.

JlonaTkoBo — SK BapiaHT BHECEHHS MOJOYHHX OLJIKiB
MIPOTIOHYETHCS TEXHOJIOTisI BUTOTOBIICHHSI CHPHOTO HAIIo-

BHIOBaua Ul BUKOPHCTaHHS Ha M’SICONEPEPOOHOMY Iifl-
npuemctBi (Moiseev et al., 2017; Rudiuk et al., 2021). Ie
TEXHOJIOTIYHE PillIeHHs repeadayae BUKOPUCTAHHS CyXUX
MOJIOYHHUX KOHIIEHTPATIB Ta 3aMiHHUKIB MOJIOYHOTO XHDPY
JUIsl CTBOPEHHS CHPHOT'O HallOBHIOBa4a 0e3rocepeiHbo Ha
MiAMPUEMCTBI 3 MiHIMAJIEHUM JOOCHAIeHHSIM. ['ooBHA
mepeBara Ii€i TeXHOJIOTII MOoJsATrae B TOMY, IO BOHA JIA€
MOXKJIMBICTh KOHTPOJIFOBATH BMICT OCHOBHHX KOMIIOHEH-
TiB Ha CTafii BXiTHOI CHPOBHHH, IO € HaJ3BUIAHO BaXK-
JIMBUM IS SIKOCTI IPOAYKTY. B pe3ynbrari 1i€i TexHomo-
rii MOKHa OTPUMAaTH MPOIYKT 3 OULIbII 30aJIAHCOBAHHM
CKJIaZIOM OUIKIB Ta JKUPIB MOTPIOHOT KINBKOCTI ISt MEB-
HOTO BHpOOHMYOro rnepioxy. Kpim Toro, cHpoBHHHI KOM-
MOHEHTH HE BUMAararoTh CIIElialbHUX YMOB 30epiraHus i
XOJIOIMIIBHOTO OOJIaJIHAHHS, 10 J0JATKOBO 3€KOHOMHTH
pecypcH TiIIpHEMCTBA. 3arajoM Il TeXHOJIOTis Oyxe
Ha/[3BUYaliHO KOPUCHOIO sl 3a0e3MeUeHHs SKICHOTO Ta
0amaHCOBAaHOTO TPOAYKTY 3 MiHIMAaIbHAMH BHTpPaTaMHU
(Paredes-Belmar et al., 2017).

MeTta gocCaiaKeHHsI

Po3poliieHHst peuentyp HamiBKOITYEHHUX KOBOAc, 3a
paxyHOK BHECCHHS Pi3HHUX BHUJIIB MOJIOYHHUX KOMITOHCHTIB
Ta MPOJYKTIB HA X OCHOBI

Martepian i MeToaAN J0CTITAKEHb

[lin yac BHWKOHAHHSA MJOCHIIIB BHKOPHCTOBYBAIHCS
CTaHJApPTHI Ta 3arallbHOBIIOMI METOAX TOCIIIKEHHS, 110
3a0e3nevyrTh BUKOHAHHSI [TOCTABJICHUX 3aB/IaHb.

3 MeTo10 OOTPYHTYBaHHS AOLIIBHOCTI BUKOPUCTAHHS
MOJIOYHHUX OUIKIB y pelenTypax HamiBKOMYEHUX KoBOac
3MOJIENIbOBAHO PELENTYPH, B SIKUX BUKOPUCTAHO MOJIOYHI
OIKY Ta TPaAWLIHHI BUIHM M’sica, SIKE BUKOPHCTOBYETHCS
B M’sicorepepoOHiil raiysi, Ta NpPOBEICHO MOPIBHSIbHE
JIOCITIJPKEHHS! TEXHOJIOTIYHUX, (I3UKO-XIMIUYHHX 1 CTPYyK-
TypHO-MEXaHIYHHX MMOKa3HUKIB i3 PEENTypOI0 3 BUKOPH-
CTaHHSIM POCIUHHOTO OiJIKa (COEBOTO i30JIATY).

HamiBkomueHi KoBOAcH BUTOTOBIISUINCS 32 CTAHIAPTH-
30BaHOIO0 TEXHOJIOTI€I0, 3TiMHO 3 YAHHUMH HOPMATHBHU-
MU JJOKyMEHTaMH.

Cyxi Oinky BHOCHIHCS O€3 TOmepenHboi TipaTarii.
Ha erani ckiananus ¢dapury y ¢apiue3minryBadi CHPOBH-
Ha BHKOPHCTOBYBAJIAaCh Yy OXOJOPKEHOMY BHIUIAAi. 3a
KOHTPOJIb B35TO PELENTYPY 3 BUKOPUCTAHHIM SIK J0/AT-
KOBOT OLJIKOBOT CKJIAIOBOi — COEBOTO 130JIATY, AKUH JTOBO-
Ji IIMPOKO BHUKOPHCTOBYETHCS Y PELENTYpax HalliBKOII-
YEHUX KOBOAC, 3TiTHO 3 TEXHIYHUMHU YMOBaMHU.
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Pe3yabTaTH Ta iX 00roBOpeHHs

MogzenbHI penentypy HariBKOITYEHUX KOBOAc Hape-
JeHo y Tabumi 1.

Y Ttabmumi 2 HaBeneHO (i3MKO-XIMIYHI TOKAa3HHUKH
HAaIiBKOITYEHNX KOBOAC 3 BHKOPHCTaHHAM MOJIOYHHX Ta
POCTMHHUX O1IKOBUX MpenapaTis.

Tao6auna 1

3a maHuMu TaOsMIll 2 BHIHO, III0 BUKOPHCTAHHS Oij-
KOBHUX TpEnapaTiB MO3UTHBHO BILUTUBAE HA BHXIiJ TOTOBO-
TO TPOJYKTY Ta 3a0e3MeUy€e BMIiCT BOJIOTH Y HEOMY, SIKUH
BiJINIOBiJJa€ BUMOTaM HOPMAaTHBHUX cTaHAApTiB. OCKUIEKH
IonmaHi OUTKM MaroTh SK eMYJbryIdy, Tak 1 BOJO-
TO3B’S3YIO0UY 3[aTHICTh, iX BHKOPHCTAHHS JO3BOJIIE
30eperTd MakCHMAIbHHIA BHXiJ TOTOBOTO HPOJYKTY IMpU
BHKOPHUCTaHHI HU3bK00OAp’ €pHUX 0O0JIOHOK.

Penenitypu MozeNbHUX HaliBKOITYEHUX KOBOAC 3 BUKOPHCTaHHSAM OUIKOBHX IpernapaTiB MOJOYHOIO Ta POCIMHHOTO

MMOXOPKCHHA

BMicT penienTypHHX KOMIOHEHT, %

CupoBuHa Penenitypa Ne 4
Penenrypa Ne1  Penentypa Ne 2 Penenrypa Ne 3 (KouTpors)
OcHOBHaA CHPOBHHA, %
SlnoBUYMHA NEPLIOTO IATYHKY 50 50 50 50
CBUHIHA HaliBXHUPHA 28 28 28 28
Cajo xpebToBe 20 20 20 20
Kazein 2 - - -
Kaseinat Hatpito - 2 - -
KonueHnTpar cupoBaTKoBOro
6inka (KCB) - - 2 -
Coeswii i30T - - - 2
JlomomMixHa CHpPOBMHA, Y % 10 OCHOBHOI CHPOBUHU
Cinb xapuoBa 1,7 1,7 1,7 1,7
[Tepeup yopHuii 0,1 0,1 0,1 0,1
MyckaTHUH TOpixX 0,04 0,04 0,04 0,04
Hitpur Hatpito 0,005 0,005 0,005 0,005
Tpunonidocdar HaTpio 0,25 0,25 0,25 0,25

Taoauus 2

Di3uK0-XiMiUHI MOKA3HUKH HAITIBKOIYEHHUX KOBOAC 3 BUKOPHCTAHHIM MOJIOYHHX Ta POCIMHHHUX OLITKOBHX ITPErapariB

IToxa3nuk Penentypa Ne 1 Penenrypa Ne 2 Penentypa Ne 3 PEEII‘I(ZTT}S)OESA

Bwict Bosioru % 43,6+ 0,8 42,1 +£0,5 45,2 +£0,6 41,9+0,7
B33, % 96,5 +0,7 98,1 +£0,5 93,3+04 97,1 £0,6
pH 6,62 6,7 6,57 6,63

Bwict xupy, % 30,1 £0,1 32,5+0,1 353+0,1 32,8 +0,1
[TnacTuynicTh, cM2*r/Kr 24,4 +£0,2 222+0,7 22,5+0,7 23,1+0,7
Bwicr 6inka, % 13,4+ 0,1 14,05+ 0,1 12,6 £0,1 13,8 £0,1
Buxin, % 90,2 +0,7 93,3+0,2 87,3+0,2 92,4+0,2
Aw 0,958 0,953 0,957 0,951

3pazok Ne 2 Ta KOHTPONb MAarOTh MOMIOHI (hi3mKO-
XIMIYHI TOKa3HUKH, 30KpeMa BMICT 3araibHOTO0 Oinka (Ne
2 14,05; Konrpons 13,8), Bucoke 3HauenHs B33. lLle
OB 513aHO 3 JOOPOIO PO3YMHHICTIO TA BUCOKMMH (YHKIII-
OHAJIILHUMH BJIACTHBOCTSMH BUKOPHCTaHUX OLIKOBUX
npenapariB. KoBoacHi 60aToHM Majiy BHUCOKY LIUIBHICTb,
BUJILIEHHsI OyJIbIOHY Ta JKMPOBUX MiJTiKaHb HE BinOyBa-
sock. BukopucTaHHsT KOHIIEHTpPATy CHPOBAaTKOBOTO OijKa
JIeT0 3HU3HIIO 3aranbHui piBeHbs pH, o 3B°s13aH0 3 Horo
3HAYEHHSM Y BXiJHI{l CHpPOBHHI.

3Ha4YCHHST aKTHUBHOCTI Boau (AW) JUIs 3pasKiB Iepe-
oysaino Ha piBHi 0,951-0,957 oguHUII, MO CBITYHUTE TIPO
JOCUTh BHCOKI TOKAa3HWKH TiApaTanii BHKOPHCTAHHUX
OLTKOBUX IpenapaTis.

KosbacHi BpoOH, BUTOTOBIIEHI 32 penentypamu Ne 2
i Ne 4 (koHTpOJIB) Masu Kpally KOHCHCTEHI[iI0 OPIBHSHO
31 3paskamu Ne 1 1 Ne 3. Ile, Ha HamI OIS, TTOB’SI3aHO 3

KpAaIlor PO3YMHHICTIO Ta 3IaTHICTIO A0 TifpaTamii OiNKiB,
110 BUKOPHCTOBYBAJIHCH.

[Ticnmst 0x0MOMKEHHS HAMiBKOIMYEHI KoBOacwu Oynu J10-
CHTPH LIIJIHUMH, He KPHIIMINCA IIPU Hapi3aHHI, B 3pa3kax
He OyIo BUSBIIEHO OyJIBHOHHUX Ta )KUPOBHX BiALIAPYBaHb.

Sk 3a3HayvanoCh paille, BHECEHHS A0 CKJIady peLen-
Typ HamiBKOMUYEHHX KOBOAC MOJIOYHHX OUIKIB YacTKOBO
BIUIMHYJIO Ha CMaK Ta 3amax HOpoJykTy. B 3paskax
3’SIBUBCS BHP@KCHWH MOJIOYHHWII 3amax, skuii 30araTus
3arajbHy apoMaTHYHYy KOMIIO3MLII0 KOBOACHHX BHPOOIB.
V¥ 3pazky Ne 3 i3 BukopuctanasiMm KCb npociinkoByBaBcst
COJIOJKYBATHH IMPHCMAK, IO CIIPOBOKOBAHUI HAasBHICTIO
JIAKTO3H y CKJIaJli O1IKOBOTO Ipermapary.

Cup cHuyXHHH MOXe OYTH BHKOPHCTaHHH y CKJIai
HaIliBKOITYEHUX KoBOac Ul MOJIMIISHHS CMaKy Ta CTpy-
KTYpPHO-MEXaHIYHHUX MOKa3HUKIB KOBOACHHUX BUPOOIB.

Kosbacwu, siki MICTSTh CHP, MOXKYTh MaTH OiJIbIII HACH-
YEHUIA Ta MPSHUH CMaK, a TAKOXK OLIBII HKHY Ta COKOBH-
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Ty TEKCTypy. TakoX BaKIMBO 3a3HAYUTH, 1[0 BUKOPHUC-
TaHHSI CHPY Y HaIliBKOITYEHUX KOBOACAX MOXKE ITiIBUIIATH
BMICT 3arajbHOTO JXHPY, B TOMY YHCII HEHACHYCHUX
JKUPHUX KUCJIOT, Ta MiABUIIUTH KaJOPIHHICT MPOIAYKTY.

Hamu Oymm po3poOiieHi perentypu HamiBKOITYEHUX
KOBOacC 3 BHKOPHCTAHHAM TIOMEPEIHBO TOCHIHKEHOT
M’SICHOI CHPOBWHH 3 AOAABAaHHSIM JI0 CKJIAIy CHpPIB CHUY-
JKHUX SIK HATIIOBHIOYIB.

VYV tabmuni 4 HaBeneHO (I3MKO-XIMIYHI MOKAa3HHUKH
HAITBKOITYEHUX KOBOAC 3 BUKOPHCTAHHSIM CHPIB CHUYXK-
HUX K HAaIlIOBHIOBAYiB.

Taoauna 3

3pa3Kku CUpIB BiIOMPAJIHMCh B TOPTiBEILHUX MepeKax
M. KueBa 3 ypaxyBaHHSM TPaguIlifHUX TEpEeBar CIIOKH-
BaviB Ta 3 ypaxyBaHHSIM BMICTY B HHAX CyXUX PEYOBHUH,
3TiAHO 3 NIFOYMMHA HOPMATUBHUMH BUMOTaMH.

3 manux TabnuIl 4 BHIHO, IO BMICT BOJIOTH IepedyBae
Ha piBHI 45 %, HaHWi OKa3HUK — y MEXaX HOPMH BiJIIO-
BimHO 1o JICTY 4435:2005 “KombOacu HamiBKOITYCHI” .
3HaueHHS AW XapaKTepHe /I HalliBKOIUSHUX KOBOac.

PeuenTypn MOACIIBHUX HAIBKOITYEHHUX KOBOAC 3 BUKOPUCTAHHAM CI/IpiB CUYYKHUX

BwicT penentypHUX KOMIIOHEHT, %

Cuposina PeuenTypa Ne 1 Peuentypa Ne 2 Peuentypa Ne 3
OcHOBHa CUPOBHHA,%

SlmoBHYMHA IEPUIOTO TATYHKY 55 50 50

CBHUHHIHA HaIliBXXHUPHA 23 25 20

Caio xpebtoBe 10 15 15

Cup “T'ayna” 12 - -

Cup “Cynyryni” - 10 -

Cup “Pitnec” - - 15

JlonmoMixkHa CHPOBHHA, Y % 110 OCHOBHOT CHPOBHUHHU

Cinp Xap4oBa 1,7 1,7 1,7

[epens yopHUit 0,1 0,1 0,1

MyckaTHHH ropix 0,04 0,04 0,04

Hirtpur Hatpiro 0,005 0,005 0,005

Tpunonidocdar Hatpiro 0,25 0,25 0,25

Taoauusn 4
®Di3uK0-XIMIYHI MTOKa3HUKH HAIMIBKOMUYEHUX KOBOAC
IToka3nuk PeuenTypa Ne 1 Peuentypa No2 Peuentypa Ne 3

Bwict Bosioru % 44,0+ 0,8 45,0+ 0,5 43,9+ 0,6
B33, % 97,1+0,7 98,0+ 0,5 98,5+ 0,4
pH 6,56 6,64 6,62
Bwict xupy, % 38,1+0,1 36,5+0,1 32,1+0,1
IInactuunicTs, cM2* /KT 22,4+£0,2 21,9 +0,7 24,7+0,7
Bwicr 6inka, % 14,8 £ 0,1 13,9+0,1 15,1 £0,1
Buxin, % 91,0+ 0,7 90,7 £0,2 91,3+£0,2
Aw 0,958 0,961 0,952

BMicT 3arajpHOrO KMpy JElIo BUILHWI, aHDK y Home-
penHix peuentypax, 3 BUKOPHCTaHHSIM OUIKOBHX IIperia-
pariB, 110 € HACTIJKOM BHUKOPHCTaHHS CHUpIB y pELENTy-
pax, KOTpi MaroTh JOBOJII BUCOKY YacCTKY JKHPY.

[opiBHIOIOUM peLEeNTypH 3a OPraHOJCITHYHUMH I10-
Ka3HMKaMM, MOXHA CTBEp/KYyBaTH, IIO HaWKpamiol €
peuentypa Ne 3 3 BukopuctanusaMm cupy “®itHec” (3 HH-
3bKUM BMICTOM XHupy, 22 %) B KinbkocTi 15 % y cknaai
peLenTypH.

[IpoayKT, BUTOTOBJIEHUH 3a TaHOK PELENTYPOI0, Mae
rapHHUi CMak Ta apoMar, He Ma€ OYJIbIHOHHUX Ta KUPOBUX
HaOpsIKiB. 32 KOHCUCTEHILIEIO NMPYXHUH Ta IUIBHUHA, HE
KPHILIHUTKCS TIPH Hapi3aHHi, Ma€ XapakTepHUi xpycr. Ha
PO3pi3i YiTKO BUIHO PUCYHOK CHpY, IO 3JIMIINBCS CTa-
OUTPHUM Ta HE PO3IUIABUBCS IiJ JIEH0 TepMivyHOi 00pO0-
k. Jlo 3paskiB Ne 1 ta Ne 2 mamm 3ayBasKe€HHS IIOJIO
IIITFHOCTI HA BUTIIALY Ha 3pi3i, OCKUIBKH BigOYyIOCH M-

IJIABIIEHHS CHUpPY, IO MPU3BOAWIO IO YTBOPEHHS IyCTOT,
B sIKi BUBUIBHHMBCSI OyNBHOH Y BUIJIAII AparienonioHoro
3rycTKy. Lle BIuMHyJI0 Ha 3arajbHy KOHCHCTEHLIIO MpO-
JOYKTY, BUJIS HA 3pi3i Ta 3HAYHO MOTIPLIMIIO CIIOKHBYE
CHpUMHATTA npoAyKTy. [Ipym nmpomy cmak Ta 3amax npo-
IyKTiB OyB Ha BHCOKOMY piBHi. JIJI1 BHKOPHUCTaHHS SIK
3aMiHU CHPY B pELENTypax HAIiBKOIMYCHHUX KOBOAc Oyiw
MomepeHbO PO3pO0IIeH] Ta BUTOTOBJICHI CHPHI MPOAYKTH
Ha OCHOBI OIJIKOBHX KOHIICHTPATiB Ta CTAOLIi3aIiHHUX
CHCTEM.

[MpoxykTn MaroTh MOAIOHI CTPYKTYpHO-MEXaHIuHi Xa-
PaKTEpPUCTHUKU 13 TBEPAUMH CHYY)XHUMHU CUPaMH, IpU
IIbOMY BUT'OTOBJISIFOTHCSI 32 CHPOLICHOIO TEXHOJIOTIENO,
AKy ~ MOXHa  peali30oByBaTH  0€3MOCEpEeIHbO Y
M’sicorepepoOHOMY BUPOOHHUIITBI.

B Tabnwii 5 HaBemeHO peuentypu po3poOIeHHUX chp-
HUX TIPOIYKTIB.
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Taoanusa 5
Penentypu MoJenpHIX 3pa3KiB CHPHUX IIPOYKTIB

Bwict y penentypi, kr

Ne CupoBHHHA KOMIIOHEHTA 3pasor | 3pasox 2 3pasox 3
1 Bopna 45 40 50

2 3aMiHHHK MOJIOYHOTO KHPY 10 15 5

3 KoHueHTpaT cupoBaTKOBOTO OlJIKa 20 10 -

4 Kazeinat Hatpiro 15 20 30

5 CTpyKTYpOYTBOPIOKOYA KOMITO3UIIis 10 15 15

6 CyMiIm cMako-apoMaTHYHA 0,8 1,0 1,2

7 Cijb KyXOHHA 1,5 1,5 1,5

8 JlumonHa kuciaora - 0,1 0,1

9 BapBHuk “Anato” 0,04 0,04 0,04
Bceporo, kr 102,34 102,64 102,84

CupHi NPOAYKTH, BUTOTOBJICHI 332 peLeNnTypaMu, Ha-
BEJEHUMU B Ta0IMI{ 5, MAJIM BUCOKI CIIOXKHBYI H TEXHO-
JIOTi4YHI HOKa3HUKH. [Ipy IbOMY BHTOTOBJICHHS CHPHHX
NPOJYKTIB TEXHOJIOTIYHO HE € CKJIaHUM IPOLIECOM, TaKa
(dbopMa BHECEHHS 3HAYHO PO3UIUPIOE MOKIHBOCTI BHKO-
pucTaHHs OyIb-SKUX BUJIIB CyXUX MOJIOYHHUX NPOJYKTIB.

Jnst BU3HAUeHHsS] €(EKTHBHOCTI BHKOPHCTAHHS CHp-
HHUX TPOAYKTIB y CKJIai PELENTyp HAMiBKOMYEHUX KOB-
Oac OyJid 3MOZENBOBaHI PELENTYPH HAIIBKOMYECHUX KOB-

Taoauusa 6

0ac 3 BUKOPUCTAHHSM BHI'OTOBJICHHX CHPHHX MPOIYKTIB,
SIK1 3aMIHIIM B peLieNTypax CU4yXHi cupu (Taduuiis 6).

TexHosorisi BUPOOHMIITBA HAIMIBKOIMYCHUX KOBOAC HE
BiZIpi3HsIacS BiJ TPaAMIIHHOI TEXHOJIOTIYHOI CXeMHU
BHUPOOHHUIITBA.

VY tabnuii 7 HaBegeHO (i3uKO-XiMiuHI Ta (QyHKIIOHA-
JFHO-TEXHOJIOT1YHI TTOKa3HWKH HAIiBKOITYCHUX KOBOAC 3
BUKOPHUCTAaHHSM PO3POOJICHHX CHPHHUX TPOJYKTIB 5K
HATIOBHIOBAYiB.

Penientypu MoAenpHIX 3pa3KiB HAIlIBKOITYEHNX KOBOAC 3 po3p00ICHUMH KOMITO3HIISIMA CHPHHX MPOIYKTIB

CupoBuna Penenitypa Ne 1 Penenitypa Ne 2 Penenitypa Ne 3
SImoBHYMHA IEPUIOTO IATYHKY 60 60 55
CBUHIHA HaMiBXXHUPHA 15 10 15
Caio xpebtoBe 20 20 15
CupHuil mpoxyxt 5 10 15
Crenii i xap4oBi 100aBk#, y % /10 OCHOBHOI CHPOBHHH
Cinp 1,7 1,7 1,7
Cywmim cmako-apomaTnyaa (Kom6i) 0,8 0,8 0,8
Hitpur natpiro 0,005 0,005 0,005
Bona 3,0 3,0 3,0
KitiTkoBHHA MIIIEHUYHA 0,4 0,4 0,4

Taoanus 7

®i3uK0-XiMiYHI TOKA3HUKH HaIliBKOITYEHUX KOBOAC 3 BUKOPUCTAHHSAM PO3POOJICHNX CUPHUX HPOIYKTIB

MonenbHi 3pa3ku pH Bwmicr Bonoru, % B33, % Bwicr 6ika, % Aw
3paszok Ne 1 6,4 55,8 +0,1 92,1+0,2 13,9 +0,1 0,978
3paszok Ne 2 6,3 54,5+ 0,09 91,4+0,3 14,1 £ 0,08 0,981
3pazok Ne 3 6.4 53,5+ 0,05 89,5+ 0,09 14,8 + 0,50 0,971

XapakTepu3ytoun (i3uKo-XiMidHI MOKa3HUKH FOTOBUX
KOBOAaCHMX BHUPOOIB 3 BHKOPUCTAHHSIM BHIOTOBJIEHUX
CHPHHX MPOJYKTIB, MOJKHA CTBEP/KYBATH, 1110 JOJABAHHS
JIO PELCTITYP HAIIBKOMUECHHX KOBOAC MOJIOYHUX OITTKOBHX
IpenapariB y BUIJIS/II TOTOBOT'O CHPHOTO MPOAYKTY ITO3H-
THUBHO BIUIMBa€E Ha 3arajJibHUH BMicT Oinka. [Ipu mpomy
MIPOMYKT 3AJIMIIAETHCS CTaOUILHUM 33 TIOKA3HUKAMH SIKO-
CTi Ta TIOKa3HUKOM BOJIOTO3B’SI3yF0UOi 3IaTHOCTI.

BucHoBku
VY pe3ynbTaTi MpoBENEHUX OCIHIIKEHb JaHa OIHKa

MOXJIMBOCTI BHUKOPHUCTAHHS MOJIOYHHMX OUIKIB Yy CKIai
TEXHOJIOTIYHAX KOMIIO3MIIIH, CHPIB CHUYKHHUX Ta MPOIY-

KTIB CHPHHX Y CKJIaJli HaIliBKOIUYEHUX KOBOACHHUX BHPO-
0OiB.

JloBeieHO MOJJIMBOCTI BHECEHHS JIOJJATKOBHX MOJIO-
YHUX OUIKIB JI0 peuenTyp HaIliBKOIMYEHUX KOBOAc y BH-
Al Cyxux OLIKOBHX TIpenapariB, CHUYXHUX CHPIB Ta
01JTKOBO-KMPOBUX MPOJYKTIB HA OCHOBI CYyXHUX MOJIOYHUX
KOMITOHEHTIB, IO J03BOJSIE BHPOOJATH HaliBKOITYEHI
KOBOAcH 3 BUCOKMMH ITOKa3HUKaMH SIKOCTI.

[ligTBepmKeHO, 10 BUKOPUCTAHHS y CKIIA/i HAIiBKO-
MIEHNX KOBOAC po3poOIEHUX CHPHUX MPOIYKTIiB J03BO-
Jsie BUPOOJATH NPOLYKTH 3 BHCOKHMH IOKa3HHKAaMH
AKOCTI Ta CIIOKMBYUMH XapaKTEPHUCTHKAMH.

Po3pobneni penentypu JO3BONAIOTH 3HAYHO MIMPIIE
BUKOPHCTOBYBAaTH MOJIOYHI TPOJYKTH B pelentypax
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HamiBKoueHnx kosoOac. IIpu 1pbOMy MOKHa BHKOPHUCTO-
BYBaTH pi3Hi BapiaHTH BHECEHHS 3aJISKHO BiJ MOTped Ta
BUPOOHMYMX MOJINBOCTEH. Bukopucranus Oyb-sKOro
i3 3aIpONOHOBAHMX CIHOCOOIB MOEIHAHHS TPaJULIHHOT
M’SICHOI CHPOBHHH 1 HaIllOBHIOBAYiB, IO BMIIIYIOTh MO-
JIOYHI OLIKH, J03BOJUTH MOJIMIIATA aMIHOKHCIOTHUN
CKJIaJ Ta Oi0JIOTIYHY HiHHICTh TOTOBUX KOBOACHUX BUPO-
0iB 1 pO3LIMPUTH ACOPTHMEHT MOBHOLIHHMUX M’SICHUX
MIPOJIYKTIB.

Mopanpui gocikeHHs OyAyTh CHOpPSMOBaHI Ha BH-
BUCHHS 010JIOTTYHOT IIHHOCTI Ta 010JIOTIYHOT e(heKTHBHO-
CTi pO3pO0JICHNX HAMIBKOITYEHHX KOBOAC 3 BUKOPHCTaH-
HSIM CHPHOTO IPOJYKTY, @ TaKOX OOI'PYHTYBaHHS TepMi-
HIiB 30epiraHHs JaHUX NPOAYKTIB 3 KOMOIHOBaHMM CKJIa-
JIOM CUPOBHHH.

Binomocti npo koH(UTIKT iHTEpeciB
ABTOpH CTBEPIUKYIOTH TIPO BIIACYTHICTH KOH(DIIKTY
iHTEpeciB
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The article substantiates the possibility of using spices in soft goat cheese technology. For the produc-
tion of cheeses, black pepper, garlic and red pepper are selected, which have an antiseptic effect, are used
for intestinal disorders, myositis, rheumatism, polyarthritis, atherosclerosis, gout, anemia, hypertension,
angina pectoris and bronchial asthma. The process of preparing fillers before adding them to the cheese
mass during the production of soft cheeses is described. Recipes of soft goat cheeses with vegetable fillers
were calculated and the expediency of using individual components was justified. The technology of soft
goat cheese with spices involves the process of normalizing goat milk on a separator-normalizer to a mass
fraction of fat of 3.1 %. The normalized mixture should be pasteurized at a temperature of 72—76 °C. The
fermentation temperature is chosen from 28 to 32 °C, depending on the season. Fermentation is carried out
for 6=8 hours until acidity increases to 22—-24 °T. It is planned to heat the curd mass with spices at a tem-
perature of 80-85 °C for 20 minutes with continuous stirring. The organoleptic and physicochemical pa-
rameters of the finished product are described. The mass fraction of fat in the dry matter of the finished
cheese with spices was 50%, the mass fraction of moisture was 47—48 % and the salt content was 1.4-1.5 %.
Soft goat cheese with spices is offered in the form of round balls weighing 20-25 g filled with corn oil (6-7
balls in a glass jar). The addition of plant spices to the cheese grain not only gave the product original
organoleptic characteristics, but also increased its biological value. The studied physico-chemical, organo-
leptic and microbiological parameters of the samples of soft goat cheese with spices meet the requirements
of the current regulatory documents. The use of black pepper, garlic and red pepper in the production of
soft goat cheeses is appropriate in view of the enrichment of the product with biologically active substances
and the expansion of the range of dairy products. Prospects for further research are in the study of quality
indicators of soft goat cheese with spices during storage.

Key words: soft cheese, herbal supplements, pepper, garlic.

IIpoexkTyBaHHSI TEXHOJIOTil KO3MHOIO CHPY 3 NPAHOLIAMH i3 3aCTOCYBAHHAM
cernaparopa-HopMaJizaTopa

0. P. l'awax'™, O. P. Muxaiimumpka', B. O. Haroscska', b. B. T'ytnit!, I. ®. Jlanums’

Ulveiecoxuii nayionanvhuii ynieepcumem semepunapHoi meouyuny ma 6iomexnonoziti imeni C. 3. Iocuyvkozo, m. JIvéis,

Ykpaina

2JIvgischKuil mop2oeenbHo-eKonoMmivnull ynisepcumem, m. Jvgis, Ypaina

YV cmammi o6tpynmosano mooxcaugicms GUKOPUCIAHHA NPAHOWIE Y MEXHON02IT M K020 KO3uHo20 cupy. [na eupobnuymea cupis 6ud-

Ppano nepeyv HOPHULL, YACHUK MA nepeyb YepeoHUll, AKI GUAGTAIOMb AHMUCENMUYHY OI10, 3ACMOCO8YIOMb NPU PO31A0AX KUUEYHUKA, MIO3U-
max, peemamusmi, ROAAPMPUMI, AMEPOCKAEPO3i, NOOAZPI, MALOKpI8 i, cinepmonii, cmenokapoii ma 6pouxianvhiti acmmi. Onucano npoyec
niod2omyeanHs HanOGHIEAYi6 Neped 6HECEeHHAM Y CUPHY MACy npu eupoOHUymei ym’akux cupie. Pospaxoeano peyenmypu m’sakux KO3UHUX
cupie 3 poCIUHHUMU HANOGHIOBAYAMU MA OOIPYHMOBAHO OOYILIbHICMb GUKOPUCIIAHHS OKDEMUX CKIAOHUKIG. TexHono2is m saKkoeo KO3UHO20
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cupy 3 npsaHowamu nepeodavac npoyec HoOpmManizayii KO3UHO20 MOJIOKA HA Cenapamopi-Hopmanizamopi 00 macogoi wacmxu scupy 3,1 %.
Hopmanizosany cymiw cnio nacmepusysamu npu memnepamypi 72—76 °C. Temnepamypy ckeéawysanns subuparoms 6i0 28 oo 32 °C, sane-
JcHO 610 nopu poky. Creauty8ants npoeoosimes npomszom 6—8 200 00 Hapocmawis Kuciomuocmi 0o 22—-24 °T. [lepedbaueno mepmizayiio
cupHoi macu 3 npsHowamu npu memnepamypi 80-85 °C npomszom 20 xé npu nocmitinomy nepemiutyeanti. Onucano opeaHorenmudni ma
@izuko-ximiuni NOKasHuKu 20moeo2o npoodykmy. Macosa wacmia dcupy 6 Cyxiti pewoguni 20mogozo cupy 3 npsanowamu cmanosuna 50 %,
macoea wacmra gonoeu — 47—48 %, emicm kyxonnoi coni — 1,4—1,5 %. Cup ko3unuti m’akuil 3 npAHOWAMU NPONOHYEMBCA Y POPMI KpYeaux
Kyabok macor 20-25 2, sanumux KyKypyO3saHow onier (no 6—7 KyiboK y cKkasaHitl 6anouyi). JJooasanHs 00 CUPHO2O 3epHA POCIUHHUX NPSHO-
wie He auuie HaA0aI0 NPOOYKMY OPUSTHANLHUX OP2AHONENIMUYHUX XAPAKMEPUCMUK, d U RIOBUWULO 1020 6I0N02iuHy YiHHICMb. [Jocaioxceni
Qizuko-ximiuni, opeanorenmuuti ma MiKpoOiON0iuHi NOKAZHUKU 3DPA3KI6 M K020 KO3UHO20 CUpPY 3 NPSHOWAMU GIONOGIOAIOMb GUMOAM
OlI0YUX HOPMAMUBHUX OOKYMEHmig. 3acmocy8anhs nepyro YOpHO20, YACHUKY | NEPYI0 4ePBOHO20 NPU BUPOOHUYMET M SAKUX KOZUHUX CUPIG €
OoyinbHUM 3 02150y 30az2auents NpoOyKmy 0i0N102i4HO AKMUBHUMY PEHOBUHAMU MA POSUUPEHHS ACOPMUMEHMY MOA0YHOI npodykyii. Ilepc-
NeKmueU nOOAILUUUX OOCTIONHCEHb NONA2AIOMb Y OOCTIONCEHHT NOKAZHUKIG AKOCMI M K020 KO3UHO20 CUPY 3 NPAHOWAMU NPU 30epicanHi.

Knrouosi cnosa: m’sikuil cup, pociunni 0006aeku, nepeys, YACHUK.
Beryn

3apa3 y CBiTi OJIHI€IO 3 TTOOANTEHUX MPOOJIEM 3aJTHIIIA-
€TBCSL MPOJIOBOJIbYA. [IpoNoBXKy€e criocTepiraTucsi Heno-
CTAaTHE CIIOKWBAaHHS POCIMHHUX OLIKIB, OJIif, BITaMiHIB
Ta XapuOBUX BOJIOKOH, L0 HEraTHMBHO BILUTUBA€E HA (QYHK-
mioHyBaHHs opraHizMy sronuHu (Nahovska et al., 2017;
Nagovska et al., 2023).

ToMy mocuTh aKkTyalbHUM 3aBIAaHHIM € PO3IIMPEHHS
ACOPTHMEHTY 1 30UIbLICHHS O0CATiB BUPOOHHUIITBA MPO-
IyKiii, 30aradeHoi OUIKaMH, XapYOBUMH BOJOKHAMH,
MiHEpaJbHUMH PEYOBHHAMHM Ta OI0JOTIYHO aKTHBHHUMH
peuoBuHamu (Hachak et al., 2018).

BaxxumiBe miciie cepes XapuoBUX NPOIYKTIB 3aiiMarOTh
MOJIOYHI, 30KpeMa CHPH, SIKi MalOTh BUCOKY 010JIOTiUHY Ta
eHeprernuny 1iHHICTE (Moatsou, 2019; Manuelian et al.,
2017). OcHOBHUMH TPUHIAIIAMH CTBOPEHHSI HOBHX CHPIB
3 KOMOIHOBaHHM CKJIaZIOM CHPOBUHH € 3HIDKCHHS Kayo-
piffHOCTI ¥ WiABWIIEHHS BMICTYy OiOJIOTIYHO AKTHUBHHX
pevoBuH (Hachak, et al., 2018).

V pobotax Buenux (Vlasenko et al., 2016; El-Sayed,
2020; Christaki et al., 2021; Christaki et al., 2022; El-
Sayed et al., 2021; Kontogianni et al., 2022) HaBexaeHi
pe3ysbTaTd eKCIIEPUMEHTIB CTOCOBHO BHKOPHUCTaHHS
PI3HUX POCIMHHUX KOMIIOHEHTIB PY BUPOOHHUIITBI CHPIB.
Cupu 3 pOCIMHHMMH KOMIIOHEHTaMH HaOyBalOTh IIOITY-
JISIPHOCTI cepesl MPUXUIIBHUKIB 3/I0pPOBOTO XapyyBaHHS Y
PI3HMX KpaiHax CBITY.

AHami3 JKepen JiTepaTypd IIOKa3aB, IO BEIMKa
yBara TpHUIiIeHa BHUTOTOBICHHIO CHPIB i3 BOJHUMH
excTpaktamMu TpaB Ta edipuux omii (Christaki et al.,
2021; Christaki et al., 2022; El-Sayed et al., 2022;
Kontogianni et al., 2022). Bapro 3a3HauuTH, 110
JIOZIaBaIM POCIMHHI €KCTPaKTH IUisi 30UIBLICHHS BMICTY

0iOJOriYHO  AaKTHBHHMX  KOMIIOHEHTIB,  OOMEXEHHS
OKHCJIEHHS Ta MiJBHIIEHHS MIKpOOHOI CTaOUIbHOCTI
npoxykry.  I[IpoBoaminch  MOCHIDKEHHS  CTOCOBHO

BUKOPHUCTAHHA KAIICYJIbOBAHUX CKC’I‘paKTiB K ,HO6aBOK a0

cupiB. [IpoTe ekcTpakTH 3a3BHYAil € HE TaKUMHU
MOTY>)KHUMH,  SIK epipHi  omii. [IpoBoannuce
EKCIIEPUMEHTH  HIOJI0  BIUIMBY  IHKAICYJIbOBAHUX
eKCTPaKTiB 13 pI3HOMAHITHHX pOCIAMH Ha (i3uKo-
XIMIiYHHE Ta  MIKpOOioJOriYHMi  mpodins  cHpiB.
JocmijpkeHHsT TOKa3ajikd, M0 3aBISKH  IHKANCyJIsii

010aKTUBHI CIOJNYKH 3aXWIlEHI BiJi BUIIAPOBYBaHHS,
OKHCJIEHHS Ta B3aeMOJIl 3 IHIIMMH KOMIOHEHTaMHU
xapuoBoi Matpuui (Christaki et al., 2021).

[TpoBoaMINCH  JOCIHI/KEHHS LIOAO0 BUKOPHCTaHHS
eKCcTpakTiB 1 e¢ipHoi onii operaHo npu BHPOOHHUUTBI

MOJIOYHUX NponykTiB. HaHoemyibcii “macno y Boai”
Oynu BKIIOYEHI B TPaJMLIiiiHI IPELbKi CUPOBATKOBI CHpH
Misutpa Ta AHTOTHpO. CeHCOpHMH aHasi3 IoKas3aB, IO
HAHOEMYJIbCii OperaHo BIUIMHYJIM Ha OPTaHOJENTHYHI
nokasHukn o6ox cupiB (Christaki et al., 2022). Oxnax
OUTBIIICTH TIPOTOKOIIIB €KCTPAKIii 0i0AKTUBHUX PEUOBHH
(BOmHI Ta CITUPTOBI €KCTPaKTH, edipHi 0dii), HEe T03BOJIS-
I0Th BUJIyY€HHSI BCiX OIOAKTHMBHHUX CIIOJIYK 3 POCIMHHOT
cupoBHHH. ToMy Kpallle BKIIOYaTH POCIMHU Oe3nocepen-
HBO B XapUOBI MPOIAYKTH.

Takox po3poOJIEHO TEXHOJIOTII0 (YHKIIOHAIEHOTO
M’SIKOTO CHYY>XKHOTO cupy ‘“‘Monapena-manzap” 3 poc-
JUHHUMHU po0aBKkamu (Kpill, METPyLIKa B CyXOMY BHTJISI-
i), SIKi BHOCHIIUCH y KibKocTi 1 % Ha cTanii TOTOBHOCTI
cupHoi Macu (Vlasenko et al., 2016).

VY pob6ori (El-Sayed, 2020) onmcano nOCIHiIKEHHS
MO0 BHKOPUCTaHHS K (DYHKIIOHAIBHOTO IiHTpEIieHTa
MOPOIIKY UIMMHHATY TpU BUPOOHHWITBI ynbTpadimbTpa-
IifHOTO M’SKOTO CHpY. 3aBISKH JOJABAHHIO HAHOIIOPO-
IIKy 3 PETEHTaTOM IiJBHINEHO BMICT KJIITKOBHUHH, MiHe-
paJbHUX PEYOBHH, (DEHOJIB Ta AaHTUOKCHIAHTHY aKTHB-
HicTh. Tak0oX 3pOC/IM BMICT OijIKa 1 KUCJIOTHICTD HPOIYK-
Ty 31 30UIBIIEHHSAM KIJBKOCTI 10JJaHOT POCIMHHOI 100aB-
KH.

TakuM 4MHOM, MOXXKHA 3pOOUTH BUCHOBOK, 1110 BUPOO-
HHULTBO M SIKUX CHPIB 3 NPSHOIIAMH € JIOCUTBH IEPCIEK-
TUBHHMM HaIPSIMKOM JaociiukeHb. [lepens dopHuii mene-
HUI BOJIOJI€ aHTUCCNITUYHOIO JI€I0, CTUMYIIIOE CEKPETO-
pHY (YHKIiO KHMIIEYHHKY. MOro 3acTOCOBYIOTh MpPH
MPOCTYAAX, Tepelb crupusie BigHoBieHHIO cui (Lee et al.,
2020). ITlepeup 4epBOHMI € HE3AMIHHHAM 3aCO0OM IS
THX, XTO CTPAXKIA€ PO3NIAAAMH KHIIEYHHUKY, OCKIIBKH Ma€e
JIOCUTh BUCOKY OakrepuiuiHy aito. [IpuiiMaroTh nepeupb
30BHIIIHBO 1 NPU MIO3UTaX, PEBMAaTH3Mi, MOJIaPTPHUTI,
nojarpi, Mpu Karapi BEpXHIX AMXaJIbHUX LUIAXIB Yy BH-
il Masi uu BTupaHHsaM HactosiHkd (Lu et al., 2020; A
et al., 2022). YacHuk CymieHHWH 3aCTOCOBYIOTH SIK 3aci0
NPOTH CKJIEpO3y, NPU MaJIOKpiB’i, aTepockiieposi, rinep-
TOHII, cTeHOKapii Ta OpoHxianbHIN acTMi (Ansary et al.,
2020; Tesfaye, 2021).

VY miteparypuux mkepenax (Vlasenko et al., 2016;
Christaki et al., 2021; El-Sayed et al., 2021; Christaki et
al., 2022; El-Sayed et al., 2022; Kontogianni et al., 2022)
HE BHABJIECHO JAaHHMX IIOJO0 3aCTOCYBaHHSA Y TEXHOJOTII
M’SKUX CHpIB HEPLI0 YOPHOIO, INEpI0 YEPBOHOTO Ta
YaCHHKY, SIKi BOJIOJIIOTH KOPUCHUMH BIIACTUBOCTSIMH LIS
oprauismy soauHu. ToMy  moTpiOHO  TpOBecTH
KOMIUIEKCHE  JIOCIIJDKEHHS, TPUCBSIUCHE BUBUYCHHIO
BIUIMBY IIMX IIPSHOLIIB HA BUPOOHMIITBO Ta SIKICTh CUDY.
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Meta gocaiKeHHsa

Mertoro nociimpkeHb OyJio MPOEKTYBaHHsS TEXHOJOTIi
M’SIKOTO KO3MHOTO CHpPY 13 POCIMHHHMMH HpPSHOIIAMH,
BUBUYCHHSI NOKa3HUKIB SKOCTI Ta BIACTUBOCTEH KO3UHOTO

cHpy.

MarepiaJ i MeToaH 10CTiTIKEHb

ExcriepuMeHTanbHi  JOCHIIKEHHS. TPOBOJUINCH B
yMOBax HayKoBOi Jabopatopii kadenpu TexHOJIOTI] Mo-
noka 1 wmonounux mnpoxaykris  JIHYBMB  imeni
C. 3. I’kunpKoro Ta Ha BAPOOHHIITHI.

Sk BiOMO, Ha BHPOOHUITBI Ta y IPUBAaTHUX T'OCIIO-
JIapiB TPATUIIHO BUTOTOBIIIEThCA 0araTo BUIIB KOSHHHUX
CHUpIB, a 3BiJICH BHHUKJIA MOTpeda y po3poOIli HOBUX UH
YIOCKOHAJICHHI HAasBHUX TEXHOJOTIH i3 BUKOPHUCTAHHSIM
PI3HOMAaHITHHX TIPSHOIIIB.

Cepen IpsHOILIB HAMH 3aMPONOHOBAHO HEpelb YOop-
HUIA, TIepellb YePBOHUI Ta YACHHK Y PI3HUX KUIBKOCTSIX Ta
criBBiqHOIIEHHsX. JIoaBaHHs LMX MPSHOLIB 00yMOBIIe-
HO TXHBOIO BHCOKOFO 0i0JIOT1YHOO HIHHICTIO.

[psiHoMIi BHOCHIM O€3MOCEPENHBO Y CHPHE 3EpHO.
BapTto 3ayBakuTH, 110 BH3HAYAILHUM (PAKTOPOM IPH
JIOJJaBaHHI POCIMHHUX TPSHOIIB € MaKCHUMaJIbHE 30epe-
JKCHHSI HOPMAaTUBHUX XapaKTEPUCTUK CUPY.

CepenHi mpoOu CUpIB IS TOCTIKEHb BIIOUpaTH 3Ti-
OHO 3 ICHYHOUMMH BHMoOTramu. JIOCHiIKeHHS 3pa3KiB
M’SIKUX KO3WHHX CHpIB MPOBOAWIM 3TiIHO 3 3arajbHO-
MPUAHATUMH METOJUKAMHU.

Pe3ysabTaTH Ta iX 00roBOpeHHs

HamMu nocinimkeHHsIMH po3po0iieHa Ta 3alpOoIoHO-
BaHa B YMOBax BHPOOHHIITBA yJIOCKOHAJIIEHa MEXaHi30Ba-
Ha TEXHOJIOTisl KO3WHOTO CUPY 13 POCIMHHUMH J100aBKaMu
3 BUKOPHCTaHHAM HaOOpY MpPSIHOLIIB.

HwxuenaBeneHi eKCriepuMeHTH IependadaroTb BUKO-
PHUCTaHHS KOMIUICKCY NPSHOLIIB i3 yTOYHEHHSIM 103 BHE-
CEHHS y CHpHE 3epHO. Hamu IpomoHyeThCs 1O 3arpoBa-
JUKEHHS B YMOBaxX CHPIIEXY MOIU(IKOBaHA TEXHOJOTis
BUTOTOBJICHHSI KO3WHOTO CHPY, IO BHUITYCKaTUMETHCS Y
BUIIISAAL KYJIBOK, IO CKJIamy SKHX BXOIUTHUMYThH Pi3HOMa-
HiTHI npsiHomli. Cami KyJNbKH pO3TalllOBYBATUMYTHCS Y
KyKYpyZI3siHiil oJlil Ta CKISHUX OaHOUYKaX i3 KpHUIIKaAMH.
BoaHouac okpemi TEXHOJIOTIYHI oOmeparlii Ta MPOLECH
noTpeOyIoTh SK YJIOCKOHAJCHHS, Tak 1 MexaHizarii. B
OCHOBI HalIMX JOCHIPKeHb OYyJIO IOKJIaJeHO BHKOpHC-
TaHHS ICHYIOUOi TEXHOJIOTi] KO3MHOTO CHpY B (OpMI Ky-
JILOK Ta B OJIii.

BuroroBieHHs KO3MHOTO CHpPY HPOBOIMTHCS 13 JO-
TPUMAHHSAM TEXHOJIOTIYHMX TNPHHAOMIB, HaBEACHHX Ha
puc. 1.

Kozune momnoko 3 emMHOCTI HagxoauTh y BanHy BJIIL,
ne migirpiBaerscs 10 4045 °C 1 BiIIEHTPOBUM HACOCOM
HIOJIAETHCSl HA cenaparop-HopMaiizarop. Molloko HopMa-
ni3yerbest 1o xupHocti 3,1 %. Bepiuku 30uparots y Qusi-
I'M 1 HalpaBJIAIOTh Yy XOJOAWIBHY Kamepy IS OXOJIo-
JUKEHHS, 30epiraHHs Ta IMOJabII0l HePEePOOKH.

IIpuitmanHs CHPOBUHHU
3Ba)KyBaHHSI CHPOBHHU
[igirpiBanns (4045 °C)
CemnapyBaHHS i+HopMani3aui;1

[Mactepusamist monoka (Temmeparypa 72—76 °C, 20-30 c)

\

OX0N0IKeHHS MOJIOKA J0 TEMIIEpaTypH 3aKBalllyBaHHS

Brecennst pozunHy xsopucroro kansiito (3040 r na
100 st mostoka), cuuyxHoro ¢epmenty (1 r Ha 100 1 Mo-
JIOKa), 3aKBACKH JJISl M’ SIKMX CHPIB

3akBamryBanHs (2830 °C — mitom, 30-32 °C — B3UMKY)
CxBamryBasHs (6—8 rox)
Po3pizanns 3rycTky

Burpumka 10-20 xB

\

®DopMyBaHHs
CamorpecyBanns (30-60 xB.)
IIpecysanns (30-60 xB.)

OXO0NoIKeHHsI CHPHOI MacH

v

3MilryBaHHS! KOMIIOHEHTIB
Tepmizartis cupHoi macu (80—85 °C, purpumka 20 xB.)
OX0JOMKeHHS CyMillli KOMITIOHEHTIB
DopMyBaHHS CUPHHX KYJIBOK

dacyBaHHs B 0aHOYKH, 3aJTUBAHHS OJIIEI0

v

36epiranus

v

Peanizauis

Puc. 1. TexHosoriuHa cxeMa BUPOOHUIITBA KO3UHOTO
CHUpY 13 MPSHOIIAMUA

HopwmaiizoBany cymilll moJaroTh y pe3epByap, 3BiJIKH
HACOCOM MOJAIOTh Ha HACTepU3aUiitHO-0XO0JIOMKYBAIbHY
ycraHoBky ¢ipmu  “ExoxoM” mpoxykrusHicTIo 1000
n/ron. CyMill nmacTepusyroTh npu temmeparypi 72—76 °C
1 OXOJIOMKYIOTh Y CeKIii peKymepaiii 10 TeMmrepaTypu
ckBainyBanHs Bix 28 no 32 °C, mio 3ajexurh BiJ nopu
poky. CekIlil0 OXOJIOJKCHHS BIIKIO4a0Th. [limirpita
CYMIIII TIO/IA€THCSI y BaHHY, KyJIM BHOCUTBCS OaKTepiaibHa
3aKBacKa Uil M’SKHX CHpIB. 3alMIIalOTh CyMill IpH
TEMIIepaTypi 3CilaHHS JO HAPOCTaHHS KHCIOTHOCTI 1O
22-24 °T. Tlicist IbOTO B CyMiIll BHOCSATH MOJIOKO3CiIalTb-
HUHA (QepMeHT y BUIIIAAI PO3UMHY, IPUTOTOBJIEHOTO Bil-
MOBiTHO A0 iHCTPYKMii. Ilicis Toro cyMimn nepeMimyroTh
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npotsroM 1-2 XB i 3yHNHMHSIOTh MILIAJKY 1O YTBOPEHHS
OJTHOPITHOTO 3rycTKYy BrpomoBxk 50—90 xB. 3aBepmicHHS
3rOopTaHHs OLIHIOIOTH 3a CTaHOM 3rycTKy. [lami 3rycTok
PO3pi3aroTh HAa YACTHHKH 2X2 CM, 3JIMIIa0Th Ha 20 XB y
crokoi i 3nmmBaroTh 30 % cupoBatku. Ilicist Toro 3rycrox
BUMIITYIOTh IpoTsiroM 15-20 XB i 31HMBalOTh IpH NOTPeOi
me 15-20 % cupoBatku.

[Ticnst nporo MeMOpaHHUM HACOCOM 3I'YCTOK IOJA€Th-
cs1 y mpec-Bi3ok JIS-OIIT, ne popmyeThcst CHpHUIHA TIaCT.
Jaii cupHHi IacT PO3pi3aroTh 1 IS MOJAJIBIIOTO 3He-
BOJHEHHsS Ta HaJaHHS NpaBWiIbHOI (GopMH 1 3B’s3aHOT
KOHCHCTEHIIIi OpYCOK BHKJIAHalOTh y mepdopoBaHi ¢op-
MU, SIKI HEpIOANYHO IEepeBepTaoTh. TpHBaNicTh camMon-
pecyBaHHS 3aJISKUTH BiJ TEMIeEpaTypH 1 KHCIOTHOCTI.
CcdopmoBaHi TOJIOBKH MOMIIIAIOTH y OaceiiH 3 po3cosioM
koHueHTpauiero 18-20 % i remneparyporo 10-12 °C nHa
1,5-3 rox. 3acoiieHi roJI0BKY BHKJIAJAIOTh Ha ITOIHI a00
KOHTeWHep mns obcymryBanHs. [licnsa obcyuryBanHS cup
3Ba)XKyIOTh, BHIMalOTh 3 (OpM 1 MOJAalOTh Ha arperar
xapuoBuil yHiBepcanbuuii AI1Y-63, ne BiH noApiOHIOETH-
Csl, PETENBHO IEePEMILIYEThCS, NMPH MOTpedl HopMmai3y-
€THCS 1 B MIATOTOBIIEHY Macy BHOCSTb NPSIHOLII 32 peLer-
TYpOI0.

BHeceHHs y penentypy NpsHOILIB 3yMOBHJIO MOTPEOy
B JEJKMX JIOJAaTKOBHX TEXHOJOTIYHMX 3axojax. Tak,
3aIIpOIIOHOBAHI NPSIHOLII MOXYTh BUKOPHCTOBYBATHChH Y
CYXOMY BUIJISI[, Y BUTJISIII TOTOBUX E€KCTPAKTiB abo Mac-
JSTHUX BHTSDKOK, TIPO II0 BKA3YETHCS y NOKYMEHTAX II0J0
ix BuKOpuCTaHH:. [lonepenHpO BCi MPSIHOII MiAJSATAIOTh
moriepenHiil aesindekuii-repmoodpobmi. Tak, geski mps-
HOIIII 32 HEOOXITHOCTI POCIIO0Th, 00POOJISIOTE TapsTYOr0
Bojoio mpu temmepatypi 95-100 °C. YopHwmii mepers,
YEepPBOHMH IE€pelb BHKOPUCTOBYIOTH Yy MOJPIOHEHOMY
BUIJISAAI — Hepel MOJPIOHEHHSM MNpPOrpiBalOTh TapsYuM
HOBITPSIM.

[Ticnst perenpHOrO BUMINIyBaHHS CUPHY Macy B TOMY
x arperati Tepmizytots npu 8§0-85 °C 3 Burpumkoo0 20
XB IIpU TocTiiiHOMy mnepeminryBanHi. Ilicist mporo maca
TaM JK€ OXOJIOMKYETHCS 1 TOHAETHCS B TEXHOJOTIUHUI
BO3HK.

CupHa Maca BUKJIAIA€ThCs Ha TEXHOJOTIYHUH CTiI, Ha
SIKOMY BpY4HY (DOPMYIOTh KyJbKH CHPY Macoro 1o 2025
T, 1[0 KOHTPOJIFOIOTH 3 IOTIOMOT'OI0 €JIEKTPOHHOI Bary.

Pyku momepenHpr0 MHUIOTH Ta OOPOOISIOTH ETHIOBHM
cnupToM. ['0TOBI KyJIbKM BUKJIAZAIOTh Y CyX1 YMCTI CTe-
PWIBHI CKJISIHI OaHOYKH, KyJU HaJHBaIOTh KyKYpYA3SHY
OJIIF0 IO TIOBHOTO IOKPHTTS KYJIbOK cUpy. baHouku 3a-
KPHBAIOTh 1 pacoBaHU cUp B OJIi1 HANpPAaBISIOTh Y KaMe-
py 30epiranns Ha 2—3 no6u.

TpancnopTyBaHHS NPOAYKTIB MOBUHHO HPOBOIUTHCH
B aBTOMOOUIAX-pedprkepaTopax UM AaBTOMAIIUHAX 3
130TepMIYHUM Ky30BOM BIiAIIOBITHO 1O AIFOYUX MPABUI
IepeBe3eHb NPOAYKTIB, M0 IIBUIKO NICYIOThCS, SKI IIIOTh
Ha JaHOMY BUJI TPAaHCIOPTY.

30epiraHHs CHUpY Y POCIMHHIN 0JIiT MPOBOJAMTHCS NPU
BiZIHOCHI#1 Bojorocti nositpst (80 £ 5) % 1 Temneparypi
Bin 0 o +4 °C — He Oinbrre Hixk 90 110, a mpu Temmepa-
Typi Big +4 mo +8 °C — He noBmie Hixk 60 mi0.

Koxny maprito cupy OLIHIOIOTE 3a  (i3UKO-
XIMIYHAMH, MIKpOOIOJIOTIYHUMH Ta OPraHOJICNITUYHUMHU
MTOKa3HUKaMH.

Ha ocHOBI momnepeiHiX AOCIiKeHb OTPUMaHi 3pa3ku
peuentyp KO3MHOTO cUpy i3 mpsiHOIamu: 1-i BapiaHT —
YOPHUI Iepelb 3 YaCHUKOM Ta 2-i BapiaHT — CyMill Iep-
1iB (TIeperp YOpHUA Ta mepenb 4epBoHmil). Y Tabmmii |
HaBeJIeHI PEeIenTypH KO3HHOTO CHPY i3 pi3HOMAaHITHUMH
MIPUIIPABaMHU B ONTHMATBHUX KITBKOCTSIX.

Tadmuus 1
Penenitypa K03uHOTO cHpy i3 pi3HOMaHITHUMH IPUTIpa-
BaMH.

r-l\jgn HazBu xoMnoHeHTIB B;fllaHm peuel}[\;y;
1. Cupae TicTO 995.6 968.9
2. YopHuii nepenp 0,4 27,6
3. YacHuk 4,0 -
4. [lepeup yepBoHMIA - 3,5
5. Bceboro 1000 1000

Bci 3pa3ku mopsii 3 BUCOKMMU JICTYCTAIlIHHIMH OIliH-
KaMH BOJIOJIUIM HAJIS)KHUMH TOBAPO3HABYMMH XapaKTEePHC-
THKaMH, 110 JIa€ MiJICTaBH PEKOMEH/IyBaTH JIaHi PelenTypH
SIK TIPOMUCITOBI JIJIs BIIPOBAJKEHHS HA i IITPUEMCTBI.

Jlo KoMIUIeKCy MOKa3HHKIB OPraHOJIENTHYHOI OLHKH
KO3HHOTO CHPY BXOJWJIM JIOCTI[DKEHHS CMaKy, 3amaxy,
KOHCHUCTEHIIii, PUCYHKY CHpPY, 30BHIIIHHOTO BHIJISIY Ta
CTaHy TicTa. 3 METOIO MOPIBHAIFHOTO aHANI3Y HIOA0 KOH-
TPOJBHOTO cUpy (TIpoToTHity) OyB BUOpaHMIA CHp M’ SIKUI
“Yaitauii”, 1m0 3a (i3UKO-XIMIYHUMH MOKa3HUKaMu (Ma-
COBOIO YaCTKOIO XKUPY B cyXili pedoBuHi — 50 %, maco-
BOIO 4acTKolo Bosiork — 57 %, comi — 1,0 %) OyB Haii-
OLIbII OJU3BKUN O M’SIKOT'O KO3UHOTO CHPY, BUTOTOBIIC-
Horo Hamu. OpraHoJIENTHUYHI [TOKa3HUKU M’SIKOTO KO3H-
HOTO CHpY TPaJHLiHHOTO Ta i3 MPSHOIIAMH HAaBEAEHO Y
TadmIl 2.

OTpuMaHHii CHp B OCHOBHOMY BiZIIIOBiJJaB HOPMaTHB-
HUM BHMOT'aM, 1[0 BUCYBAIOTHCS JI0 M’SIKUX CHPIB JaHOT
rpynu (6e3 Bu3piBaHHA). Tak, cMak i 3amax JOCIITHOTO
cupy OyB CHpHUHA, y Mipy crenudidHuii 31 MprUCMaKkoM
npsiHoiB (mpu ix ponxaBanHi). KoHcucTeHis cupy Oyna
OJTHODIJIHA, [TPU 30BHIMIHBOMY OIJIS/I YiTKO BUIHO 02~
HI NpsHONII, IUIACTHYHA i3 mopcTkicTio. Kouip Kyibok
cupy OyB OLIMI 13 JIETKUM JKOBTYBAaTHM BIITIHKOM 3ajie-
JKHO BiJI KUTBKOCTI JIOJIaHUX TIPUIIPAB.

3riiHO 3 HOpPMAaTHBHUMH BUMOTaMH, (i3MKO-XIMiuHI
MOKa3HUKH JIOTIOBHIOIOTH KOMIUIEKC 00OB’SI3KOBHX JI0CIIi-
JUKeHb cupy. Pesynbratu ¢i3MKO-XIMIYHHMX ITOKa3HHUKIB
M’SIKOTO KO3WHOTO CHUPY (TPaIuIiifHOTO Ta 3 MPSTHOIIAMH )
HaBeJeH1 y Tabuii 3.

Hudposuit Matepian TaOMUIi CBIOYNTH, IO MacoBa
4acTKa XKUPYy B CyXili PedoBHHI JOCTITHOTO CHUPY CTaHO-
Buia 50 %, macoBa uactka Boyioru — 47-48 %, BMicCT
KyXoHHOI com — 1,4—1,5 %, a eHepreTnyHa iHHICTL 245—
247 xxan. Cup KO3UHHHA M’SKUH 3 NPSHOIIAMHU IIPOIIOHY-
€TbCsl Y (OpMi Kpyrimx KyJbok Macor 20-25 r (mo 67
KyJIbOK B OJii y CkJIsiHIN Oanouni). JlonaBaHHS 10 CHpHO-
T'O 3epHAa POCIMHHMX IPSHOLIIB HE JIMIIE HaJalo MPOIyK-
Ty OpUTiHAJbHUX OPraHOJENTUYHUX XAPAKTEPUCTHUK, a U
i ABHUIIUIO HOTO EHEPreTUYHY LIHHICTE.
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Taoaunsa 2
OpraHoJienTHYHI MOKA3HUKU M’ SKOTO KO3HHOTO CHPY 13 BUKOPUCTAHHSIM IPSHOIIIB

HasBa noka3HukiB Ta ix XxapakTepuCTHKa

Hasga cupy . KOHCHCTCHILIS, 30BHIIIHIH . .
CMax i 3amax PHCYHOK KOJIip, CTaH TicTa
HOBEPXHS BUIJISL
Yucrwuii, kucnomonoynuit, HixHa, ogHOpiaHa, Ticto Oe3 BiUOK, y Cup siBisie co6010 Biz 6inoro no
M’sakuii cup ~ COJIOHYyBatuii, 6€3 cTO- MasenoAiOHa, Ipy  BHIVIAAI KHCIOMOJIOYHOI  CHPKOBY Macy B CBITJIO-)KOBTOTO
“Yaitanit” POHHIX MPHCMAKIB 1 TIOBHI{ BIICYTHOCTI ~ MacH, IOMYCKalOThcsl  (OJIB31, KOPOOKaX KOJIbOPY, OJHOPiTHE
3amaxis KPYITHHCTOCTI1 JIpiOHI MyCTOTH Ta iH. T10 BCilf Maci
OnHopinHa, IIacTH- Kynbku npaBwie- . .
N N . AAHOp1HA, V! P binuii, xxoBTyBaTHil
Cup xo3unmnii  CBDKUWI, CHpHMH, BUILy-  YHA, IJIaJJCHbKa, B . Hoi opmu, Maca . .
S o . e . OnHopiaHa Maca, B KOJIip, 3aJIeKHO Bilt
M’SKM{ 13 ~ KaHuWH, B Mipy COJICHHH, i3  OKpEeMHX MICISIX . . 20-25 r, Ha KyJb-
. Mipy LiijbHA BUJY JJOJIaHHX
HPSHOLIAMH HPUCMAKOM NPSHOLIB  LIOPCTKA (OCOOIUBO KaX BUJIHO KyCOYKH IpsHowB
OiJIst IPSIHOILIB) JTOJJAHUX TPSHOIIIB P
Taoauus 3

TexHONOori4HI MOKa3HUKU M’SIKOTO KO3WHOT'O CHPY 3 TIPSIHOLAMU B OJIiT

TexHoJIOri4HI TOKAa3HUKU cUpY, %

No dopma Enepreruuna
Hasga cupy MacoBa YaCTKa MacoBa YacTKa MacoBa Maca cupy o
n/n . cupy LIHHICTb, KKaJ
KHPY BOJIOTH 4acTKa CoJl
1.  Cup M’skuii (KOHTPOIIB) 50 57 1,0 Cﬂpggﬁllgglfem Bpuxern 224.0
Cup KO3MHUH M AKHAH 3 50 4748 14-15 20-25 r B ynakoBui  Kpyrai 245,0-247,0
MIPSIHOLIAMU B OJIii 5—6 KyJIbOK KYJIBKH

BaxuiBoro € jerycraimiiiHa OI[iHKa, SiKa Ma€ HA METI  OLIHKH KO3MHOT'O CHPY, BHUTOTOBJICHOTO TPAIHULINHAM
OLIIHUTH 1 CMaKOBI Ta TOBApHI SIKOCTI CTOCOBHO HOpMa-  CIIOCOOOM Ta 3 MPSIHOLIAMH, HPOIYKI(isl MOBHICTIO BiAIO-
TUBHUX BUMOT. OpraHoJIeNITHYHI TOKa3HUKH SIKOCTI CUPY,  BiJjajla HOpMAaTHBHUM BUMoraM (BianosigHo 97 i 98 Oainis
a TakoX SKICTh (pacyBaHHs OMiHIOIOTH 332 100-0ampHOO i3 100 MOXIIUBHUX).
cucremoro. SIk BugHO (Tabi. 4) 3 maHMX JerycrauiiHol

Taoauns 4
PesynbraTu nerycraiiitHol OI[iHKH CHPY KO3HHOTO TPAIUIIHOTO Ta 13 TOJJaBaHHSIM IPSHOIIIB

OpraHoyenTHyHi Bapianrtu cupy (6amm)
TOKa3HUKH HOpPMATHUBHI BUMOTH CUpP KO3UHUHI CHUp KO3HMHUI 3 (iTONPUIIPABOIO
CmMak i 3amax 45 44 45
Komip 5 5 4
Koncucrentis 25 24 25
Pucynok 10 10 9
S0BHILIHIA BATIIAL 10 10 9
®dacyBaHHS 1 MAPKyBaHHS 5 5 5
Beboro 100 98 97
[lizcyMKOM KOMIUIEKCHOI OIIIHKH JOCIIIHHMX 3pasKiB 3 IpaBUIAMU MiKpoOi0JIOriYHOTO KOHTPOJIIO
CUpY 3 POCIMHHUMH 0i0/T00aBKaMU € MaiKe TOBHA BiJl-  O0OB’S3KOBUM € IMPOBEICHHS IMOCIBIB 3 HOPMalli30BaHOT
MTOBITHICTh HOPMATHBHUM BUMOTaM. CyMIIlli, CHPY MICJIA MPECyBaHHS Ta 3pLIOr0 CHPY Ha ce-

Sk BimoMO, KOXKEH Xap4oBHI MPOAYKT MOBHHEH Oyt  penosumie Keccrnepa. Bymm mpoBemeHi MikpoOionorivsi
HE JIUIIe CMavyHUM, OPUTIHAIEHUM Y (acyBaHHI, a i, 0  JOCIHIIHKEHHS 3pa3KiB CHPY KO3MHOTO M SKOTO TPaIuIlii-
OCHOBHE, O€3IIeYHHUM sl CLIOKUBaYa. SIK BiTOMO, PO3BH-  HOT'O Ta 3 IPSHOLIAMH.
TOK CTOPOHHBOI MIKpO(]JIOpU Yy TOTOBOMY HPOJYKTI — 1€ 3a MiKpOOIOJOTIYHUMH MMOKA3HUKAMH KOHTPOJIbHI Ta
OJIHa 3 OCHOBHMX MPUYWH NICYBaHHS CHUPIB. JIOCIIJIHI (3 MPSHOLIAMH) 3pa3KU KO3S4OTr0 M’SIKOTO CHPY

[Tpn BUpOOHMLITBI CHpIB BH3HAYAJIBHY POJIb BIJIrpae  IOBHICTIO BiINOBiAaIM HOPMAaTHBHUM BHMOTaM. 30KpeMma,
crienudiyHa TeXHIYHOBaXKIMBa Mikpoduiopa, mo Gopmye  Oakrepii rpynu kuiukoBoi nanuuky B 0,01 r cupy Tta ca-
(i3uKOo-XiMIUHI Ta OpraHOJENTHYHI BIIACTUBOCTI MPOJAYK-  JIBMOHENH B 25 T NPOAYKTY He Oyl BUSBIEHI. A Kijib-
uii. OcoOnuBY yBary ciij 3BepTaTH Ha CaHITapHUH CTaH  KicTb Str. aureus B 1,0 T mponykTy Oynia y Mexax HOPMH.
BHUPOOHMIITBA CUPIB, 100 HE JOIYCTUTHU IONAAHHS CTO- OTxe, 3 JaHUX MPOBEICHUX EKCIIEPUMEHTIB 3aIpoIIo-
POHHBOI MIKpO(IIOpH y TOTOBHIA MPOAYKT. MiKpoOioiori-  HOBaHI KO3HMHI CHPH 3 MPSHOIAMHE BiAIIOBiIaIH BUMOTaM
YHUHA KOHTPOJIb BHPOOHHIITBA CHPIB CKIANAETBCA 3 JOC-  AiF0Y0i HOpMATHBHOI JokymeHTamii. Lle mae mimcraBy
JKeHb MOJIOKA TiCTs TTacTepu3allii, 3 BAHHA YU CUPOBH-  PEKOMEHIYBATH CHP M SKHAH KO3SUMH 3 MpstHOIaMH (3a
TOTOBIIIOBaYa, CHPY ICIS MPECYBaHHS Ta 3PUIOTO CHPY  PO3POOJICHHMH PEIenTypaMu) sIK IIe IBi OJAWHUII acop-
Ha HasBHICTh OaKTepiil rpynu KUIIKOBOT MaIWYKH. 3riHO  THUMEHTY JUIsi BADOOHUKIB KO3UHUX CHPIB.
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BucnoBku

3anpoeKTOBaHO TEXHOJIOTII0 M’SKOTO KO3WHOTO CHpPY
i3 TpsSHOIIAMH B yMOBax BHPOOHHIITBA. 3allpOeKTOBaHA
TEXHOJIOTiS Ta 3aIPOTIOHOBAHE TEXHOJIOTIYHE 00IaTHAHHS
Jla€ MOJKJIMBICTD BUTOTOBJIATH CHP HABIiTh i3 HEBEIUKHX
00’eMiB KO3WHOTO MOJOKa. Po3po0iieHO mpoMuCIOBi
peuentypu M’sKMX KO3MHUX CHUPIB 3 mpsiHomamu. Jloci-
JIHI 3pa3Kd CUPIB BOJOALIM HOPMATHBHUMH OpTaHOJIEH-
TUYHUMH, (DI3UKO-XIMIYHUMH Ta MIKpOOIOJIOTIYHUMH
MOKa3HUKaMH. BUPOOHMITBO Takoi MpoXyKuii J03BOJISIE
PO3BHBaTH aJbTEPHATUBHI JDKEPEIa MOJOYHOI CUPOBUHH
— KO3MHOTO MOJIOKA Ta PO3IIMPIOBATH BITUM3HAHUH acop-
TUMEHT MOJIOYHOI NPOJYKLii HOBMMHU 3pa3KkaMH JiKyBa-
JILHO-TIPOQIJIAKTUYHOTO HANIPSIMKY.

Ilepcnexmugrnicmsv nodanvuiux 00C1ioKHceHb TOJATAE Y
JOCIIKCHH]I TIOKa3HUKIB SKOCTI M’SIKOTO KO3HHOTO CHUPY
3 MPSHOIIAMU TpH 30epiraHHi.

BinomocTi npo koH@uIikT iHTEepeciB
ABTOpH CTBEPIKYIOTh IMPO BIACYTHICTH KOHMIIIKTY
iHTEpeCiB.
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Today, flour confectionery products are in demand, but the majority of them contain ingredients that
have a detrimental effect on people with gluten intolerance. The number of patients with gluten enteropathy
is growing every year. According to statistical data, the highest number of people with celiac disease is
recorded in the UK — 13 %, the Federal Republic of Germany — 11 %, Italy — 9 %, France — 6 % of the total
population, while in Ukraine the official figure is 1 %, which is significantly lower compared to European
countries, However, this is not a positive factor because in the European Union, everyone can freely test for
allergens and identify problems in time, unfortunately, in Ukraine, screening programmes are quite expen-
sive and not every citizen of our country has the financial means to undergo allergen testing. That is why the
expansion of gluten-free products is timely and relevant. It has been analysed that more and more young
people aged 22-25 are turning their attention to ready-to-eat semi-finished products or dry mixes. Given the
fast pace of life of modern people, these products significantly minimise the time required to make products
and do not require special skills. Unfortunately, the Ukrainian market is mainly represented by dry gluten-
firee mixes and semi-finished products only from foreign manufacturers, which is a negative factor due to the
high cost and poor logistics routes, due to the military actions taking place in Ukraine. The category of
people with various forms of celiac disease cannot receive appropriate and necessary products. It is im-
portant to develop state gluten-free finished products, semi-finished products with a high degree of readi-
ness, dry mixes that would meet the needs of people who are gluten intolerant or have celiac disease. The
article considers the peculiarities of creating a recipe for a semi-finished product with a high degree of
readiness of a special-purpose brownie “Cooking box” based on nut flour. The microstructure of the agglu-
ten dough was analysed in comparison with the control. The temperature and time parameters of baking
were determined and investigated, and the expediency of using nut flour (hazelnut, pine, walnut) was proved
on the basis of the data. Based on the colour coordinates, the similarity between the control sample and the
developed samples was proved, which is a positive factor, since the proposed products will not differ signif-
icantly from the control sample visually. In order to determine the absorption and release of moisture by the
products and to establish the shelf life according to these indicators, the sorption and desorption properties
of the products were studied. Based on the research, it was found that the developed sample based on wal-
nut flour and the control absorbs the most moisture, as evidenced by the size of the holes, with the loss of a
significant proportion of moisture in the products, it is possible to reduce the shelf life of the products, but
the developed semi-finished products of a high degree of readiness based on hazelnut and cedar flour have
lower sorbency and desorption properties, i.e. the shelf life will be longer.

Key words: colour characteristics, heating kinetics of special-purpose brownies, sorption, desorption,
nut flour, semi-finished products of high readiness.
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BaacTuBocti HanmiBadpukaTy BHCOKOr0 CTymeHsi roToBHOCTI Opayni “Cooking
box” cneniajJibHOr0 NpU3HAYEHHS HA OCHOBI rOPiX0BOro 0OpoUIHA

B. M. Muxaiinenko™, O. B. Hemipiu

Hayionanvuuii ynieepcumem xapuosux mexnonoeiu, m. Kuis, Yxpaina

B ymosax cvocodenns nonumom xopucmyiomocs 60pouHAHI KOHOUMEPCLKI 6UupooU, npome peyenmyphuil ckiad Oinbuocmi Micmumso
CKNIAOHUKY, W0 32YOHO 6nauealomy Ha Jooetl 3 HenepeHocumicmio enomeny. KinbKicmov X6opux 3 2niomeHo6010 eHmeponamicio 3pocmac 3
KOJMCHUM POKOM. 32I0HO 3I CMamucmuyHuMu OaHuMu — Haubiibule 3aPikco8ano ocib 3 enmMeH08010 HeCHpUAMaUGicmio 6 Kpainax Benuxol
Bpumanii — 13 %, ©edepamusniit Pecnyoniyi Himeuwyunu — 11 %, Imanii — 9 %, @panyii — 6 % 6i0 3azanvhoi Kinbkocmi Hacenenns, 6 Ykpa-
ini oghiyitinuti nokasnux xeopux cxaraoac — 1 %, 3Ha4HO HUdCHUTL NOPIBHAHO 3 €BPONEUCLKUMU KpaiHamu, ane ye He € NO3UBHUM (Pakmopom
ockinbku, 6 Kpainax €eponeticbkoco Co3y KOHCHA THOOUHA MOXCe BLTbHO 30TUCHUMU OOCTIONCEHHS HA ANlepeeHU Ma GUABUMU 4ACHO NPO-
Onemamuxy, Haxcans 6 YKpaiui ckpine npospamu 00cmamubo 00po2o 8apmicHi ma He KOdceH epomMadan Hauloi depicasu, Mae Qinancogy
Mooicausicmy 3podumu 0ocuiodcennsa na anepeenu. Came momy poswupenis Oe3eniomeHo8Ux 8Upooie € C8OCHACHUMU MA AKMYATbHUMU.
Ipoananizosano, wo ece binbuie Mon00i gikom 8i0 22—25 pokis, 36epmarome c60i0 y8azy Ha HanieabpuKramu GUCOKO20 CIMYNEHI0 20MOBHO-
cmi abo cyxi cymiwii. OCKinbKU, 8pAx08yI0OUU WBUOKUL MEMN HCUMMS CYYACHUX H00el, Yi NPOOYKMU 3HAYHO MIHIMI3YIOMb YaC USOMOBIIEeH-
HA 8upobie ma ne nompedyloms ocobausux Hasuvox. Hascans na punky Ykpainu npeocmasneni 8 0CHOBHOMY CyXi Oe3entomeHosi cymiuii ma
Hanigghadbpuxamu ruwe 3apyoidicHux GUPOOHUKIS, Ye € HeeamUBHUM aKmopoMm, Yepe3 6UCOKY 6apmicmb ma NO2aui 102iCMUdHi Mapupymu,
uepes 6ilCbKOBI Oii, sAKi 6i06yeatomvcs Ha mepumopii Vkpainu. Kamezopis oci6 e sikux 3agixcosari pizHi popmu yeniaxii He mModcymo
ompumyeamu 8i0N06IOHI ma HeoOXiOHI NPOOYKMuU. AKMYanbHuM € po3pooKa 0epiHcagHux Oe32nIromeHosUx 20Mosux eupodis, Hanisghabpuxka-
Mig 8UCOKO20 CMYNEHIO 20MOBHOCHI, CYXUX cymiutel, AKi 6 3a00601bHUU NOMPedU 0CiO, WO € IHMONEPAHMHUMU 00 2TIOMENY, ab0 MAloNb
3aX60pI06anHsA yeniakis. Y cmammi po3ensinymo 0coOIu60cmi CmMEopeHHs peyenmypu Hanieabpuxamy uUcoK020 CMyneHs 20mOo8HOCHI
opayHi cneyianvHozo npusnayenns “‘Cooking box” na ocnosi copixoeoeo 6opowna. [Iposedeno ananiz MiKpocmpyKmypu aziomeH08020
micma nopieHsHo 3 Koumponem. Busnaueno i docniodceno memnepamypHi ma 4acosi napamempu 6URIKAHHS, HA OCHOGI OAHUX 008e0eHO
Q0YLIbHICMb BUKOPUCIAHHSL 20PIX08020 OOPOUIHA ((hYHOYUHO20, KeOpOoB8020, 80JI0CbK020 2opixa). Ha ocrosi koopOounamis Koibopy 008e0eHo
CX02CICMb MIJIC KOHMPOILHUM 3PA3KOM MA PO3POOIEHUMU 3PAZKAMU, WO € NOZUMUBHUM (AKMOPOM, OCKINbKU BI3VANLHO 3ANPONOHOBAHI
8uUpobU ne OyOyms 3HAYHO GIOPIZHAMUCH BI0 KOHMPOILHO20 3pA3KY. 3 MEMOIO GU3HAYUEHHS NOTUHAHHS MA 8UBIILHEHHS 60JI02U 6UPOOaMU ma
6CMAHOGICHHS MEPMIHI6 NPUOAMHOCNIE 34 BKA3AHUMU NOKAZHUKAMU, OOCHIONCEHO COpOYIinil ma decopbyitini enacmueocmi eupoobis. Ha
niocmagi 00CHiodHCeHb 6CMANHOBIEHO, WO PO3POONEHUL 3DA30K HA OCHOBI GOPOULHA BOJIOCHKO20 20piXd Md KOHMPOLb HAUOLIbUE NOIUHAE
607102U, NPO WO CBIOUAMb PO3MID OMBOPIs, NPU MPami 3HAYHOI YACMKU 60102U Y GUPODIE MOJCIUBO 3MEHUIEHHS MEePMIHI6 NPUOAMHOCTI
6upodis, ane po3podieHi Hanihabpuxamu GUCOKO20 CMYNeHs 20MOBHOCHI HA OCHO8I (YYHOYUHO20 Mma Kedposo2o OOpowiHa copbyini ma
0ecopbyitini 61acmMugoCmi Xapakmepu3zyomsbCs MEHWUMU NOKAZHUKAMU, MOOMO MepMiH npudamuicms 6yoe 00GuUM.

Kntwouosi cnoea: konvboposi xapakmepucmuxu, KiHemuka npocpieanHs OpayHi cneyianbHo20 npusHadeHHs, copoyis, oecopoyisi, 60pOuWHO
20pIX08UX KYIbNYD, HANIBHAOPUKAMU BUCOKO2O CIYNEHSl 20MOBHOCHII.

Beryn Ha sxainp, 1Ba YMHHUKH TOTPEOYIOTh 3HAUYHHUX BHTpAT
3 60Ky KepiBHHIITBA, TOMY AOLUIbHILIE Ta MIBUIIIE KYITy-
CBixkuil TOTOBHH TPOJYKT, BUIICYCHUII Ha Miclli, He  Baru HamiBhaOpUKaTH BHUCOKOTO CTYIEHS TOTOBHOCTI
TUIBKW BAAIMN MapKeTHHIOBUH Xif, a it 0COOJIMBICTD, SIKa  CHELIaIbHOTO NMPU3HAYEHHS, SIKi BUTOTOBJIATUMYTHCS Ha
Jlae 3MOTY BHJUIUTHCS B YMOBAax IiJBHIICHOI KOHKYpeH-  MiHiI BUpDOOHHLTBAX.
nii. BogHouac Bumiuka BHPOOIB BIIACHUMH CHJIAMH — Ha punky VYkpaiHu HHHI TIpeICTaBI€HHH BY3bKHH
JOCTaTHBO TPYIOMICTKHMH IIpOIleC, SKUH BUMarae creria- acopTUMEHT 3aTpeOyBaHOi NpOAYKLii, II0 3YMOBJIEHO
JMBEHOTO OONamHaHHS 1 kBamidikamii crmemiamictis. ToMy — comiadbHAMU, TOTITHYHAMHU, CKOHOMIYHIMU (pakTOpamu,
JUISL TIOJIETILICHHS BUTOTOBJICHHS OOPOIIHSHMX BHPOOIB  TOMY pPO3poOKa 3arpoIlOHOBaHOI MPOIYKLIl € aKTyallb-
Cy4acHi BHPOOHHKHM IPOIOHYIOTH CIIOKMBadaM 3aMOpPO-  HOIO TA CBOEYACHOIO.
JKeHi HariB()aOpHUKaTH BUCOKOTO CTYIEHS TOTOBHOCTI a00 Ha cporomui 3 MeTOIO pO3MHUPEHHS AacCOPTHMEHTY
“Cooking box”, cyxi cyMilli Ui TOJNETTIIEHAS TEXHOJIIO-  TPYIH TMPOAYKIIi CIEHmialbHOTO TMPH3HAYCHHS, 30KpeMa
rIYHOrO MpOLIECY Ta CKOPOYEHHS Yacy MNPUTOTYBaHHS.  BUPOOIB, IO CIIOKHBATHMYTH OCOOH, SIKi KOPETYIOTh CBili
3aranbHOCBITOBa TEHAEHLIS IEMOHCTPY€E 3POCTAaHHS IIO-  PalioH 3 TOYKH 30py PaliOHAJbHOIO Xap4yBaHHS, IJIA
MUTYy Ha OOpPOILIHSHI KOHIUTEPChKI BUPOOH, SIKIi MOXKHA  YaCTKH HACEJICHHS, B SIKOI CIIOCTEPIracThCsl 3aXBOPIOBAH-
rOTYBaTH B MIKPOXBWJIbOBIW UM TyXOBIii neui. HS Ha IEJaKilo 31 3HWKEHOIO TOJIEPAHTHICTIO 0 TIIIOTe-
[Tpu4nHOIO 3pOCTaHHS MOMYJISIPHOCTI € 3pYYHICTh BU-  HY, JOLIBHO BUKOPHCTOBYBATH OE3IIIIOTEHOBE OOPOILHO,
KOPHCTAHHS 3aMOPO’KCHUX KOHIUTEPCHKHX HamiBpaOpu- a came OOpOIIHO TOPIXOBUX KYJIBTYpP, TOMY IO, B 3ampo-
KaTiB: 4ac BUTOTOBJICHHS iX ckianae 20 XBUIMH, po3p00-  NOHOBaHIM CHPOBHMHI MICTHTHCS 3HaYHA YacTKa MiHepa-
JATH HariBpaOpHKaTH CHELiaJbHOTO IPU3HAYCHHS JUIS  JIbHUX PEYOBHH, BMICT SIKMX B albTepHATHUBHIH CHPOBHHI
Bi/IIOBITHOT TPYTIM HACETeHHs OiTbII JOLINBHO, OCKUIbKM  3HauHo Menmmii (Smidova & Rysova, 2022).
[le TapaHTye CIOXHBady OE3MEeYHICTh pPO3POOICHOTO [poBiBIIM MapKETHHTOBI TOCIIKEHHS cepell ocib Bi-
BHPOOY, TOMY IO JUISI BUTOTOBJICHHS OE3rIIIOTEHOBHX  KOM 22-35 pokiB, Oymo oOpaHO 00’€KTOM LIS ITOJaib-
BUpPOOIB 3aKiiaJlaM PECTOPAHHOI'O TOCIOAAPCTBAa HEOOXi[-  HIMX JAOCIiKEeHb OpayHi.

HO a00 poOOUTH PEKOHCTPYKIiIO HPUMIILIeHb, BKIAIaTh Po3pobiiero OopomHsauii HamiBHaOpUKAT BHCOKOTO
KOIITH B MEpEeOoCHAIleHHs, a00 3MiHIoBaTH ()opMar Ha  CTYHEHs  TOTOBHOCTI  CHELIaJIbHOrO  MPHU3HAYEHHS
MIOBHICTIO O€3TJIFOTEHOBI BUPOOH. (BHBCT'CII) OpayHi Ta JOCIIIKEHO CTPYKTYpPHI Xapak-

TEPUCTUKHU 3pPa3KiB: COpOIliI0 Ta JecOpOIlito 32 PaxyHOK
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BUKOPHCTaHHS OOpOIIHA 3 POCIMHHOT CUPOBHHHU Pi3HOTO
BUJY, 1 caMe CTPYKTypa AaHOTO By XapyOBOi MPOIYKIii
BJIACTHBA 0 IOIVIMHAHHS BOJIOTH 1 JIETKUX PEYOBHH 32
PpaxyHOK MOPHUCTOCTI.

OCKITBKH POCITMHHA MPOIYKIisA, a caMe TOpPiXOBi Ky-
JBTYpPH, OOPOIITHO KPYII SIHUX KYJIBTYP, TAKUX SIK TpedYaHe,
pHucoBe, KiHOa TOIIO, HE MICTATh B CBOEMY CKIIaJIi TIIOTE-
Hy € I0oOpHMH COpOCHTaMH, TOMY KOPHCTYIOTBCS IMOITH-
TOM Y PO3POOHHKIB, SIKI BHUTOTOBIISIIOTH OE€3rIIOTEHOBI
BUPOOH.

Ix copOuiiini BIacTHBOCTI XapaKTepPU3YIOTh 3aTHICTH
HOTJIMHATH 3 HaBKOJMIIHBOTO CEPEAOBHINA Napy BOIH 1
JeTioul pedoBUHHU. Ll BIIaCTUBICTH Bimirpae BasKINBY
POJIb B TEXHOJIOTTYHOMY HpOLieci BUPOOHHUIITBA, TPAHCIIO-
pTyBaHHi i rotoBux BupoOiB (Markova et al., 2023; Zhang
etal., 2023).

MeTa gociiaKeHHs

HaykoBe 00TpyHTYBaHHS Ta YIOCKOHAICHHS TEXHOJIO-
rii HamiB(aOpUKaTiB BHCOKOTO CTYNEHIO T'OTOBHOCTI
“cooking box” Ha OCHOBI OOpOILIHA TOPIXOBOTO SIK CTPYK-
TYpPOYTBOPIOBa4Ya i NOBEPXHEBO aKTHBHOI PEYOBHHH Jie-
LUUTHHY.

Taoauna 1

Martepian i MeToaHn q10CTiTAKeHb

MartepianamMu TOCIHIPKEHHS € OOPOIIHO TOpPiXoBe (BO-
JIOCBKOT0, KeJPOBOro i (hyHAYKOBOTO ropixa) Ta Gopou-
HHI HamiBpaOpHKaTH BHCOKOTO CTYIIEHS TOTOBHOCTI
“Cooking box”.

O0paHOo MeToan AOCHiIKEHHS: (Pi3UKO-XiMidHi, CTPY-
KTYpHO-MEXaHi4HI METOAM aHaji3zy BupoOiB (Jung et al.,
2022).

Pe3yabTaTH Ta iX 00roBOpeHHs

SIk KOHTpONb 00paHO IOKoyIanHMKA Opayni. bpayHi
(anrn. Chocolate brownie) — me IIOKOJIQAHUHA AecepT y
BUTJIII TOpTA, TiCTEYKa, MUpora abo KEKCy 3 BOJIOTHM
M’SKyImieM. 3a KIACHYHOIO PEUEeNTYpO0 U IPUTOTY-
BaHHS OpayHI BHKOPHCTOBYIOTH TaKi IHTPENI€HTH, IO
HaBeneHi B a0 1.

3aIrpornoHOBaHO B TEXHOJIOTIT KIIACHYHOTO OpayHi 3a-
MIHUTH OOPOITHO NIIEHHMYHE Ha KeApoBe, GYHIYKOBE Ta
rpeupkoro ropixa. Taka cyOTUTYIisS Jae 3MOTy BXKHBATH
CTpaBy XBOpUM Ha Leniakito. Lle moscHIoeTbCs TUM, L0
OiKK KeapoBOro, (yHAYKOBOIO Ta TPEIBKOro Tropixa
OopolIHa He MICTSTh TJIOTEHY (peLenTypH HaBeIeHO Y
Tabm. 2).

Penienirypa 60pomrHIHOTO KOHAUTEPCHKOTO BIpoOy “bpayHi” (KOHTpOIIB)

MacoBa yacTka Cyxux

Burparta cupoBHHH Ha MOPIII0, T

Ne Ha3Ba cupoBunn o -
pedoBuH, % B HATypi B CYXHX PEUOBHHAX
1 Macio BepuikoBe 84,00 30,00 252
2 [okonazn yopuwuii 70 % 99,8 50,00 499
3 I{ykop Oimmii 99,85 10,00 9,98
4 bopourHo MiIeHnYHe BUIIOTO COPTY 85,50 15,00 12,83
5 Kakao-nopomox 95,00 7,00 6,65
6 Sitns xypstai 27,00 20,0 5,4
Buxin 132
Taoaunsa 2

Penenitypa OopomnsHuii HaniB(aOpHKaT BHCOKOTO CTYIIEHS T'OTOBHOCTI criemiaigsHoro npusHaueHHs (BHBCI'CIT)

OpayHi “Cooking box”

MacoBa yacTka

ButpaTta cHpoBHHH Ha MOPII0, T

Ne Ha3Ba cupoBunu o -
CyXUX peduoBHH, % B HaTypi B CYXUX pEUOBHHAX
1 Kakao-macno (apormncu) 98,00 18,55 18,18
2 Kepoo 99,80 49,95 49,85
3 Jlenutun 99,00 0,71 0,70
4 Bopomno (I)yHn)_/KOBe, kenpose abo 84,00 2141 20,13
BOJIOCBKOT'O TOPIXY
5 Situs xypsai 27,00 34,25 9,25
6 Iyxop Oinmit kprcTamiuHMit 99,85 7,14 7,13
Buxin 132 105,23

BBeneHHs 10 penenTypu 3amporlOHOBAaHUX BUIIB CH-
POBHHHU JO3BOJIIE OTPUMATH BHUPOOHM 3 MONIMIICHHUMHU
OPTaHOJICNTHYHUMHU TTOKAa3HUKAMHU SKOCTI: 3 BHPaKCHUM
CMAaKOM, 3allaXxOM Ta IOJIIIICHO KOHCHCTEHIIIEID 3a
paxyHOK OLTBIIOro 06’ €My BHPOOY, PO3BHHEHOIO JIPiOHO-
JIICIIEPCHOIO MTOPHUCTOIO CTPYKTYPOIO.

Jocunimkeno 3pa3ku Ticra s OpayHi “KonTpons” Ta
OopomHsHUX HamiB(aOpHKaTiB BUCOKOTO CTYIEHS T'OTO-
BHOCTI criemiainpHoro mnpusHayeHHs Opayni “Cooking
box” Ha oCcHOBiI OopoIIHa 3 KeOPOBOTO, (GYHAYKOBOTO Ta
BOJIOCBKOTO Topixa (puc. 1).

Scientific Messenger LNUVMB. Series: Food Technologies, 2023, vol. 25, no 99

94



Hayxkosuit Bicauk JIHYBMB imeni C.3. [5kunpkoro.

Cepist: Xapuosi Texnoorii, 2023, T 25, Ne 99

208 1090Mm

Puc. 1. MikpoctpykTypa Ticta KoHTposasHOTo 3pa3ky Ta BHBCI'CII 6payHni “Cooking box” (%200 pa3is):
a — KOHTPOJIb; 0 — OpayHi 3 pyHIyKOBIM OOPOIIHOM; B — OpayHi 3 KEAPOBUM OOPOIITHOM; T — OpayHi 3 OOPOIIHOM BO-
JIOCBKOTO ropixa

IMicnst ckiagaHHs PeHenTypH IOCTIIKYBaIH MIKpO-
CTpyKTypy 3pa3kiB Ticra musi BHBCI'CII Opaywni
“Cooking box” koHTpoIb; 3 QyHIYKOBUM OOpOLIHOM; 3
KeJIpoBHUM OOpOIIHOM; 3 GOPOLIHOM BOJIOCBKOTO TOpixa.
AHai3 pUCYHKIB IOKa3ye, 10 MIKPOCKOIIIYHa CTPYKTypa
JOCIIIHNX 3pa3KiB 3 JOAAaBaHHAM OOpOIIHA T'OPiXOBOTO
(hopMye OITBIT OTHOPITHY B’ SI3KYy—IUIACTHYHY CTPYKTYPH
TicTa 3aBASKH TIOBEPXHEBHM B3a€MOJISM TinpodoOHUX
CHOJYK YaCTHHOK OOpPOIIHA TOPiXOBOTO i JIEHMHUTHHY, IO
J03BOJISIE OTPUMATH ToMOreHHy Macy. Ha puc.l (a) Bua-
HO HasIBHICTh TPaHYJ KPOXMaJI0 B CYLUIbHIA MaTpHILli Ta
HEOpiZHy CTPYKTYpY M’SKYLIKH B KOHTPOJBHOMY 3pa3Ky
3 BEJIMKUM po3Mipom mop. Oxnak Ha puc.1 (0, B, I') noka-
3aHO 3MEHILEHHS PO3Mipy TOp 3a paxyHOK JOJaBaHHS
0€3MII0TEeHOBOT CUPOBHHH.

Take 3MEHIIEHHSI PO3MIpy TIOp MOKHA MOSICHUTH 30i-
JIBIICHHS BMICTY KIITKOBUHH. BUIINI BMICT KIIITKOBHHU
MIPU3BOJUTD 0 3HW)KEHHS B’SI3KO-TIPYKHUX BIJIACTHBOC-
TEH, 0 TAaKUM YHHOM HPH3BOMUTH O MEHILIOIO 3aXOIl-
TIeHHS OyJIp0aIIOK TOBITPSI.

Kpim Toro, HasiBHICTb ITyCTOT MOKe OYyTH OB’ SI3aHO 3
PO3pHBOM OITKOBUX MATPHIb PELENTYP.

BinkoBuii KOMITIOHEHT OpayHi 3HAXOMUTHCS y BUIIISIL
CITKH, IO OTOYy€e Kpoxmasb. OCKiJIBKH ropixoBe 00po-
LIHO XapaKTepU3YEThCSl BHUIIMM BMICTOM OUIKY TO CHO-
CTepiraeThcs PiBHOMIpHE PO3MOIIICHHS 11OP.

[IpoBeneHo NOCHiKEHHS! KIHETHKH NPOTPIiBY Pi3HUX
mapiB TicroBux 3arotoBok “Cooking box” 3 Meroro BU-
3HA4YEHHsS PEKOMEHIOBAaHOI TeMIepaTypu Ta 4acy BHTO-
TOBJICHHS, SIKi B IOJANBIIOMY OYAyTh 3a3HaueHI B HOpMa-
THBHI IOKyMEHTAIlil Ta Ha YIaKOBIi. 3a JOITOMOTOIO

Mi/Ib-KOHCT@HTOBHX TEpPMOIap, SIKi PO3TAalIOBYBAJIM Ha
CHCIiabHUX “NOIUTaBKaX” TaKUM YMHOM, 100 y mporieci
BUITIIKAHHS BOHU MiJHIMAJIKCh BIIMOBIIHO MO MigHOMY
Pi3HMX IIapiB TICTOBOI 3arOTOBKH, OyJIO BU3HAUYEHO KPHBI
NpoLeCcy BUIIKaHHs MPoayKTy (puc. 2). Llentp HaniBdaod-
pHKaTiB IporpiBaeThcs N0 TeMmneparypu Onm3pko 120 3a
16...17 xs.

AHani3yo04un prUCyHOK 2 0adymuMo, IO OTPUMaHi KpUBi
MiATBEPIKYIOTh TIlIOTE€3W KIHETUKH BUIIIKaHHA, SIKi CBifl-
Yyarh MpO Te, IO LIAPH MiJl CKOPUHKOI (GOPMYIOThCS Y
IITBHY MOPHUCTY YacTUHY B OCTAHHIO 4epry, aje Ipu
I[OMY BJaJOCh 3a0€3MEeYUTH TJIMBKUII CTaH CepenHiX
mapiB. BeraHoBiieHO, O IApH MOJENIBHUX CHCTEM, SIKi
MICTSTBCS TiJT CKOPHHKOIO, MPOTPIBAIOTHCS 3 BHIIOIO
IHTEHCHBHICTIO TOPIBHSIHO 3 LEHTPAJIbHUMH IIapaMu
MOJIETIbHUX CHCTEM.

l'otoBHicTh HamiBhaOpHKaTiB BU3HAYAETHCS 32 TEM-
nepaTyporo IporpiBy BepxHboi ckopuHku 129...132 °C,
aje Uil YHUKHEHHS MOPYIICHb 30BHIIIHBOTO BUIIIALY
MPOAYKTY, 30KpeMa CTaHy IOBEPXHi, HEOOXiTHO BUTPH-
Mard B JyxoBii madi HamiBdaOpuKar 10JaTKOBO 1€
1...3 xB.

Takoxk AOCIIIKEHO 3MiHY KOJBOPOBOTO 3a0apBICHHS
MiJ] Yac TeIJIOBOI'0 HArpiBaHHs, 10 300paXKEHO Yy BUTJIAI
KOOpAMHAT KOJbopy (Tadi1. 3).

Ticto nnst Opayni Ha ocHoBi CKC MoxHa 3aMOpOKY-
BaTH 1 orerunoBati B HBU-amaparax, ToMy HacTyITHHM
erarioM OyJl0 BU3HAYECHHS KOOPAMHAT KOJIBOPY MIiCIs
3aMOPOXKYBaHHS Ta 00po0IICHHS HBU-
BHIIPOMIHIOBaHHSM 3 IOJANBIIAM BUITIKAHHSM (Ta0II. 4).
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Puc. 2. TemniepaTypHi KpUBI ITpoLeCy BHUITIKaHHS KOHTPOJIBHOTO 3pa3Ka Ta TicTa 3 TOPIXOBUM OOpPOIIHOM
(Bucora HaniBdadpukary 50 Mm): | — HIDKHS CKOPHHKA; 2—7 MM BiJl HIDKHBOT CKOPUHKH; 3—18 MM Bij HIXKHBOT
CKOPHHKH; 4—20 MM BiJl HIKHBOI CKOPHHKH (CepeHs YacTHHa); 5—32 MM Bijl HIXKHBOI CKOPHHKH; 6—45 MM Bix

HIDKHBOT CKOPUHKH (BEPXHsI CKOPHHKA)

Taoauusa 3

KoopannaTu konpopy OpayHi: KOHTPOJIb Ta TOCIiAHI 3pa3Kku (0e3 3aMOpOoKyBaHHS) MiCTIS BHITIKAHHS

Koopaunaru xosbopy

Tponyir R G B L a b X Y Z
JTOCTTiTHI 3pasKu
BpayHi KOHTpOIb 76 60 54 63 124 124 110 61 123
Bpayni 3 yrmyxoBHM O0poIIHOM 77 63 54 65 124 123 107 62 122
BpayHi 3 kezpoBUM GOPOIITHOM 85 59 52 66 125 125 108 64 122
BpayHi 3 60pONIHOM BOJIOCHKOTO ropixa 95 71 61 78 126 128 106 75 127

Tao6auus 4

KoopaunaTtu kois0py OpayHi: KOHTPOJIbHI Ta JOCIIAHI 3pa3KH MICJIs IMOKOBOTO 3aMOPOXYBaHHs Ta 00pooseHns HBY

W BUITIKaHHS

Koopaunaru xosibopy

Hpoayxr R G B L a b X Y z
JIOCIIIHI 3pa3Ku
bpayHi koHTpOIB 23 19 18 17 124 124 120 20 125
BpayHi 3 ¢pyHykoBUM GOpOLIHOM 23 19 18 18 124 123 113 20 125
BpayHi 3 keqposuM 6oponrHOM 25 23 24 21 124 124 120 24 125
BpayHi 3 60ponIHoM rpenbKoro ropixa 27 23 22 23 124 115 108 24 123

Sk BuaHO 3 Tabn. 4, micyis TEPMIYHOTO OOPOOISIHHS
(3amMopoxyBaHHSI Ta BHWIIIKaHHA 3a nonomororo HBY
XBWJIb) BiOyBaeThesl OloTpaHcopMalist 3a0apBIIOI0OYNX
peYOBUH B OpayHi 3 rOpiXOBOro OOpoOITHA IHTCHCUBHIIIIE,
HIX Y KOHTPOJIEHOTO 3pa3Ka.

XapuoBi NMPOAYKTH 37aTHI BOMPATH i3 30BHIITHBOTO
CepeIOBHINA 1 BUAUIATH B HHOTO IMAPH PI3HUX PCUOBHH 1
raszu. Llg BIacTUBICTh Xap4OBHX IPOAYKTIB Ay>KEe BaXKIIH-
Ba MpH iX TpaHCIOPTyBaHHI Ta 30epiranHi. Y nmpoaykrax
BiIOYBAIOThCS Taki COPOILIMHI MPOLECH, SK aacopoOIis
(BOMpaHHS Tra30M0AIOHNX PEYOBUH ITOBEPXHEI MPOIYK-
Ty), abcopOuist (BOMpaHHs Ta30MoJi0HMX PEYOBHH BCIEIO
Macolo NPOJYKTY), XeMocopOuis (XiMiuHa B3aEMOJIISI MK
peYoBHMHAaMH, SKi BHACIiIOK cOpOLil MOTpamuin B IMpo-
IYKT, 1 pe4OBHHAMHU CaMoro IpOAYKTY), KamijsipHa KOH-
neHcarlis (yTBOPEHHS PiWH B Makpo- 1 MiKpOKAImmiispax
TBEpIUX MPOAYKTIB) 1 mecopOrist (mepexia ra3omoaioHnx

PEUOBUH 3 TIOBEPXHI MPOAYKTY B 30BHIIIHE CEPEIOBUILE)
(Goralchuk et al., 2016).

Cop0uiiiHa eMKiCTh OOpOIIIHA 3yMOBJIEHA JBOMa IIPH-
YMHAMU: HasBHICTIO KaliJSIPHO-TIOPHCTOI  KOJIOITHOT
CTPYKTYpH 1 3Ha4HOI MOpUCTOCTi. CTIHKM MakKpo- i MiK-
POKaMiApiB y BHYTPILIHIX IMIapaX MPOIYKTY € aKTHBHOIO
MOBEPXHEI0, siKa Oepe y4acTpb y mporecax copOouii. AKTH-
BHA MOBEPXHs HabaraTo nepeBepllye COPaBXHIO MOBEPX-
HIO.

CopOrriitHi mporecH mix yac mepeBe3eHHs abo 30epi-
TaHHs TPU3BOJASATH JIO 3MIHM SIKOCTI NMPOAYKTIB, HaIpH-
KJaJ, Ha0yTTs HENPUEMHOTO 3amaxy abo BTpaTa MpHpO-
HOT'O apoMmary.

VY npakTHii TOprieii HaOUIbIIE 3HAYSHHS MAIOTh CO-
pOwist i mecopOriss BOASHUX MapiB. 3MiHA BOJOTOCTI i
MacH TPOIYKTIB MiJ Yac TPaHCIOPTYBaHHS abo 30epiran-
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Hsl HAWYACTIIIIE € Pe3yJIbTATOM caMe COpOIlil un aecopOrii
BoxsiHMX mnapiB (Naqash & Ganib, 2017).

Bostoroo6min Mix Xap4OBUMH MPOILYKTaMH 1 30BHIIII-
HIM CepeOBHIIEM MOXeE IPOXOIUTH y IBOX NPOTHIIEHK-
HUX HampsMKax, TOOTO MOXke BigOyBaTucs:

e  3BOJIOKEHHS XapYOBUX IPOIAYKTIB YHACHIJOK
BOMpaHHS BOJIOTH i3 30BHIIIHBOTO CEPEJOBHINA, SKIIO
NapuiaJIbHUI TUCK BOJSHUX IapiB HA MOBEPXHI MPOLYKTY
MEHIIHH, HDK Y TOBITPI.

e  VYcuxaHHS — mepejaya BOJOTU 3 IPOJYKTY B
30BHIIIHE CEPEAOBHINE, SKIIO TMapUialbHUA  THUCK
BOJSIHMX MapiB Ha MOBEPXHI MPOAYKTY OUIbIIMI, HIK Y
TIOBITPI.

Junamika mporieciB copOIrii i gecopOiii xapakrepu3sy-
€ThCSI IHTEHCHBHICTIO MPOTIKaHHS JBOX KOHKYPYHOUHX
NIPOLIECIB: KOH/ICHCAIII€I0 MOJIEKYJ aJcOpOTHBY Ha IOBe-
pxHi mapy ajacop0Oary, 0 MOKpUBAa€e BHYTPIIIHI 1 30BHi-
IITHI MTOBEPXHI MOPHUCTOTO TiNla, Ta BUMAPOBYBAHHS MOJIe-
KYJI, SIKi pO3TaIloBaHi MOOIHM3Yy BUTHHOI MOBEPXHI IMIapy
agcopOary i mocarnu eHeprii aktuBaii (Naqash & Ganib,
2017).

JHocaimkeHo ancopOIiiiHi BIaCTHBOCTI OOPOIIHSIHUX
HamiB(aOpHUKAaTiB BUCOKOTO CTYIEHIO TOTOBHOCTI Crielia-
npHOro mpu3HadeHHs “Cooking box”, mo mokaszani Ha
rpadikax 3 Ta 4.
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Puc. 3. Ancopb6iitai BractuBocti BHBCI'CII “Kontpons”, BHBCI'CII “Panicts”, BHBCI'CII “JIro6unx”, BHBCI'CIT
“T"opimmok”

Buxonsun 3 maHux puc. 3, ancopOIii BOJIOTH, MOXKHA
cKaszaru, 10 3pa3Ku acopOyBasid BOJIOTY A0 TUCKY P/Ps
= 0,5 HeakTHBHO, TOMY IO BiAOyBajiach Tak 3BaHa “‘azco-
pOLis OBEpXHEBOIo MIapy 3pa3KiB”, MOTIM 3JiliCHIOBa-
JIOCh TIPOHUKHEHHSI BOJIOTH JI0 BHYTPILIHBOTO 00’eMy i
BOHM AKTUBYBaAJIMCA, aJ[’KC Hiﬂ TUCKOM BOJIOTH 3pa3Ku
po3IynIyBaivcs i BCMOKTYBAJIMCS IIapH, 4Yepe3 Te, IO
00’eM TIOp 3pa3KiB JTOBOJII BUCOKHIA.

JMBIsIUMCh Ha CTPYKTYPHI XapaKTEPUCTUKH 3pPa3KiB i
Ha i30TepMH afcopOIlil, MOJKHA CKa3aTH, IO 3pa3KH IIH-
poko mopucTi, 60 ancopOIiiiHa MOBEpXHs AyXe Maja, a
00’eM TIOp 3pa3KiB TOBOJI BUCOKHIA.

HaiiGinblie Habupas BoOJIOTY 3pa3ok 3 OOPOIIHOM Ipe-
LBKOTO TOpiXa, TOMy L0 HOro 00’e€M MOp JIOPIBHIOBAB:
Vs = 1,12 em*/r, BimnosigHo HaliMeHIIe HAOUPAB BOJIOTY
3pa3ok tuiy “KoHTpouss”, mpo 1mo cBiguuTh ioro 06’em
nop: Vs = 0,71cm¥/r , (3 Tabnuui cTpyKTypHHX XapakTe-
PHUCTHK).

[etni ricrepesucy (mioma MiK KpHUBOIO ancopOuii,
10 #Je BiJ HyJIst 10 BepXy i gecopOiii, mo iae 3Bepxy 1o
HYJIsI) y 3pa3KiB Maiike oIHaKoBi 3a (opmolo, 1m0 CBif-
YUTH MPO CXOXKi CTPYKTYpPHi AaHi (puc. 3a), mpoTe y 3pas-
ka “KoHTponp” MOBHICTIO BiACYTHI TOpU 3 AiaMETPOM
npubIM3HO 33 HAHOMETPH, TaK 5K IICIsA BHECECHHS 00po-
IIIHA TOPIXOBOIO, IIi OPH 3’ SIBIIIOTHCS, 00’ €M TIOP POCTE,
3BAKAIOYH, IKHHA TOPiX JOIaHUM.

Ha kpusiit posnoginy mop 3a pamiycamu (puc. 30) BH-
JTHO, 1110 y 3pa3ka OOpoIIHa 3 TPELBKOr0 ropixa mik Haii-
BUILIKI1, TOOTO BEJMKUX MOP y HHOTO HaHOLIbIIE 3 Aiame-
tpoMm 50,4 Anrcrpem. HalimMeHmmii mik y 3pas3ka THITY
“KoHTpoJb”, BEMKHUX MOP Y HHOTO 3aMallo, TOMY 1 Haii-
MEHIIHH 00’ eM.

VYci 3pa3ku MaroTh Maibke NOAIOHY ajacopOuiiHy
CTPYKTYpY, 00 ix amcopOuiiiHi kpuBi 30iratoTbes 3a Gop-
Moto. 3 rpadika 30 MOXKHA TOOAYUTH HAOYHO 1 BUpaxyBa-
TH KUTBKICTH TOp, TMEPIEeHINKYJSIPHO OMYCTHBIIH Bif
KIiHII 3a0KPYTICHHA IO OCi abCIUC 3 KOXHOTO OOKY,
IUTOIIA i TEePIEeHANKYISIPAMH TacTh BiJIOBITHY KiJib-
KIiCTh OD.

VYci 3pa3kn MarTh YyJOBHH OIYKIHMH TricTepesuc,
MpOTe Haii JiHis aecopOriii He Jiarae Ha JIHI0 azcopomil
MOBHICTIO 1 HE 3aKiHYYEThCS HA HYyJi, TOMY IO 3pPa3Ku
MAalOTh XeMOCOPOI[it0, 110 BU3HAYA€E 1X HEOCTATOYHE BU-
JAJICHHS copoary.

XemocopO1is — e XiMIYHHH 3B’ 130K MOJIEKYJI 3pa3KiB
3 ajicopOaToM, SIKU He PyHHY€EThCS HaBITh IPH TIOBHOMY
BaKyyMyBaHHI TNIpH TeMmIeparypi 3HOMKH, TOOTO Ipu
20 °C.

CTpYKTypHi XapaKTepHCTUKU 3pa3KiB, SIKi OyiH 3HATI
y napax BOJHM, HaBeeHi B Ta0II. 5.
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Tabnnusa 5
CTpyKTypHI XapaKTEepUCTUKH 3pa3KiB OpayHi

1_'?{;_[ Hasga 3paska MSZ;F R? c\lx;s/,r
1 KonTpoib 20 0,1925 0,71
2 3 BOJOCBKOTO ropixa 25 0,3254 1,12
3 3 KempoBoOro ropixa 6 0,7994 0,85
4 3 dyHayKoBOro ropixa 16 0,5347 0,78

e e, S, M¥r — muToMa ancopOLiliHa MOBEpPXHs 3pa3KiB
MOHOCJIOH, BEPXHil Imap;
3 s 060 ; 56
e Vs, cM’/r — copOmiiiHuii 00’eM mop 3paskiB (HaiOiLIbIIA
KiIBKiCTh BOIM, SIKy MOe B3aTH 3pasok npu 20 ‘C 3 THCKOM
17,54 mmpc);
o R?— kBaapar NoXMOKHM PO3PaxyHKy ajcopOLiiHOT HOBEPXH.

OTpuMaHi AaHi MiATBEPIKYIOTh PO3BHHEHY JPIOHO-
MOPUCTY CTPYKTYpPY OTPHUMaHuUX OpayHi CHeuiaIbHOTO
MIPU3HAYECHHSI.

BucnoBxku

Ha mincraBi y3arajpHEHHsS TEOPETHYHOIO MaTepiary
Ta EKCIEPUMEHTAIBHHUX JOCIIKEeHb OOIPYHTOBAHO JOLi-
JIBHICTh BUTOTOBJICHHS IHHOBamiiiHOro OpayHi cooking
box crmemiansHOTO NMpU3HAYEHHS Ha OCHOBI OOpOIIHA 3
TOPIXOBUX KYJBTYD.

JlociKeHHAM MiKPOCKOIIiiT BCTAHOBIICHO (pOpPMYyBaH-
HS1 B’SI3KO-ITACTHYHOT CTPYKTYPH TICTa 4epe3 MOBEPXHEBI
B33a€MOJIii YACTHHOK TOPIXOBOTO OOpOIIHA 1 JICHUTHHY
3aBJSIKH TiIpO(OOHUM TpynaMm iX CKJIaJOBHUX; JOBEJECHO,
IO CyMiCHE BUKOPUCTaHHS TOPiXOBOTr0 OOpOIIHA 1 CTPYK-
TYpOYTBOPIOBAaYiB — JICIUTHHY CHpUSE IiJBUILEHHIO
SIKOCTI 1 Xap4yoBOi WIHHOCTI, HA/Ia€ BUCOKHX CIOKHBYMX
BJIACTHBOCTEH OpayHi CIeliaJbHOTO JAI€ETHYHOTO MpHU3HA-
YeHHS TOPIBHSHO 3 TpaJuLiiHUM BHPOOOM Ha IIICHHY-
HOMY OOpOITHI.

Po3pobinieHo crmocobu YnceNsHOT0 BU3HAUSHHS a/ICO-
pOmii Ha 0a3i iHTeTrpambHOI (QYHKIII PO3MOAUTY Mip MO
po3Mipax, SIKHi JT03BOJISIE BU3HAYATH BMICT PIBHOBAXKHOT
BOJIOTOCTI JiJIsl OY/ib-SIKOTO MOPHUCTOTO Martepiany y BChbO-
My [iana3oHi 3HaueHb BiJHOCHOI BOJIOTOCTI HABKOJHII-
HBOTO CepelioBHIIa. Pe3ynbraTu 10CiiHKeHb OpraHoJIen-
TUYHHUX BJACTHBOCTEl KOHTPOJIBHOTO Ta IHIIMX BUJIB
3paskiB J00pe Y3rO/UKYIOThCS 3 EKCICPUMEHTATbHUMH
JAHUMU COPOIIITHAX.

Jlyis XBOpUX Ha LENiaKiro B OUIBIIOCTI KpaiHaX po3po-
OJIeHI TEXHOJIOTIl arJroTEeHOBOrO XJi0a, MaKapOHHHUX
BHPOOIB, OOPOIIHIHIX KOHAUTEPCHKUX BHPOOIB, Oopor-
Ha IUIS BUMNIYKH TOIIIO.

Ha sxanp, B YkpaiHi BUPOOHUITBO ariIlOTCHOBUX BH-
po0iB He HAJlAro/PKEHE, MPOTE 3 KOKHUM POKOM ACOPTH-
MEHT HPOJYKTIB i€l Tpymnu (JOPMY€ETHCS Ta PO3LUIHPIOETh-
col.

IHepcnexmusu nodanvuiux Oocnioxcens. B momanmb-
oMYy IUIAHYEThCA TPOBECTH MIKpOOIOJOTIUHI TOCTTi-
JOKEHHSI JUIS BCTAHOBJICHHS TPAHUYHHUX MOKA3HHKIB 0e3-
MEKH Ta SIKOCTI TOTOBHX BUPOOIB 1 HamiBhaOpUKaTiB BU-
COKOT'O CTYIEHsI TOTOBHOCTI. J[OCTIIUTH MOXJIMBI BUAM
aNbTEePHATUBHOI, €KOJOTIYHOI YIMAaKOBKH, OCKIJIbKH HOBa
yIIaKOBKa BIUIMBA€ Ha OPraHOJENTHYHI, (Pi3MKO-XIMi4HI
IMOKA3HUKH SIKOCTI Ta OE€3IIEYHOCTI.

BigomocTi mpo koHQUIIKT iHTEpeciB
ABTOpPH CTBEpIPKYIOTh IIPO BIZCYTHICTH KOHQUIIKTY
IHTEpeCiB.
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The features of the fatty acid composition of oils and mayonnaise samples prepared on the basis of sun-
flower, linseed and hemp oils were determined by the method of gas-liquid chromatography. The ratio
between the content of PUFAs of the w-9/w-6/w-3 families in the investigated sunflower oil samples was
established, which was 177 : 553 : 1. This is caused by the high content of linoleic and oleic acids and the
low content of a-linolenic acid (w-3 ) in sunflower oil. In the studied samples of linseed oil, the content of a-
linolenic acid was 52 %, and the content of oleic (w-9) and linoleic (w-6) acids was 22.3 and 16.2 %, re-
spectively. Therefore, the ratio between PUFAs w-9/w-6/w-3 in the studied samples of linseed oil was 1.4 :
1 : 3.2. In the tested samples of hemp oil, the content of linoleic acid (w-6) was 55.7 %, and the content of a-
linolenic acid (w-3) and oleic acid (w-9) was 18.2 % and 13.2 %, respectively. The ratio between w-9/w-
6/w-3 PUFAs in the tested hemp oil samples was 1.4 : 4.5 : 1. Research has established a high content of
PUFAs of the w-6 family and a low content of PUFAs of the w-3 family in the control sample of mayonnaise
(K), which is made using sunflower oil with a content of 71.78 %. This sample was characterized by the
ratio of PUFAs of the w-3, w-6 and w-9 families as 1 : 13 : 7.3. In the test sample of mayonnaise (D) con-
taining 23.3 % each of sunflower, linseed and hemp oils, the total content of PUFAs of the w-3 family was
24.1 %, which is 20.4 % more than in sample K. The higher content of PUFAs of the w-3 family w-3 in
sample D is caused by the high content of a-linolenic acid in linseed and hemp oils. The total content of
PUFAs of the w-6 family in mayonnaise sample D was 47.4 %, and in sample K — 49.1 %. The content of
PUFAs of the w-9 family in sample D was 18.8 %, and in sample K — 26.9 %. Therefore, the ratio between
the content of PUFAs of the w-3/w-6/w-9 families in sample D was 1.3 : 2.5 : 1. The ratio between the
content of PUFAs/PUFAs in mayonnaise sample D was 1 : 9.3, while in sample K — 1 : 4.5. Thus, replacing
2/3 of sunflower oil with linseed oil and hemp oil in equal parts in the technological process of making
sample D of mayonnaise gives a number of positive advantages in the biological value of the product, com-
pared to sample K, which contains only sunflower oil in its composition. This is a decrease in the content of
PUFAs of the w-6 family, an increase in the content of PUFAs of the w-3 family, optimization of the balance
between the content of PUFAs of the w-3 / w-6 / w-9 families, a decrease in the content of saturated fatty
acids and, accordingly, an increase in the content of unsaturated. The results of the analysis of the fatty acid
composition of the mayonnaise D sample allow us to recommend this emulsion oil-fat product as a func-
tional product due to the balanced ratio between the content of PUFAs of the -3 / w-6 / ®-9 families.

Key words: polyunsaturated fatty acids, omega-3, omega-6, linseed oil, hemp oil, mayonnaise.

AKMpHOKHMCJIOTHMH CKJIAaJ MailoHe3y HAa OCHOBI COHSIIIHUKOBOI, JUISAHOI i

KOHOILJITHOI 0JTii

JI. T1. Kpucekosa™, O. C. TTokoTHno

Tepnoninbcokuii HayionanbHutl mexuiunuil ynieepcumem imeni leana Ilynios, m. Teproninw, Yxpaina

Memoodom eazopiounnol xpomamozpaghii 6CmanoeneHo 0cobaUB0CMI HCUPHOKUCIOMHO20 CKAAOY Ol Ma 3pA3Kie MalloHe3y, AKi npueo-
MOoGeHi Ha OCHOBI COHAWHUKOBOL, IIANOT | KoHONAAHOT onill. Bcmanoeneno cnigsionowenns misc emicmom ITHXKK pooun w-9/w-6/w-3 y
00CHIONHCYBAHUX 3PASKAX COHAUWHUKOBOL 0il, sike cmarnosuno 177 : 553 : 1. []e cnpuuuneno eucokum emMicmom iiHOAe801 i 01eiH060T Kuciom
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ma HU3LKUM 6MICIOM 0-TIHONEH080I Kuciomu (w-3) y COHAWHUKOGIN 0nil. ¥ 00CHiONCY8AHUX 3pA3KAX JNAHOL Ol éMicm 0-1iHONEHO80I
Kucromu cmanosug 52 %, a emicm oneinoeoi (w-9) ma ainonesoi (w-6) xucrom cknadag 6ionosiono 22,3 ma 16,2 %. Tomy cniggionowuenns
migie ITHXKK w-9/w-6/ w-3 y 0ocnioxcysanux 3paskax uisinoi onii cmanosuno 1,4 : 1 : 3,2. YV docnioscyeanux 3pazkax KOHONASAHOT onii émicm
niHoNe60i Kuciomu (w-6) cknaoas 55,7 %, a emicm o-ninonerHogoi kuciomu (w-3) ma oneinosoi (w-9) cmanosus 18,2 % i 13,2 % 6ionosiowo.
Cnisgionowenns mise I[IH)KK w-9/w-6/ w-3 y docnioxcysanux 3paskax kononasnoi onii cmanosuno 1,4 1 4,5 1 1. Jocrioxcennamu ecmanos-
neno sucokuti emicm ITHXKK poounu w-6 i nusvkuii emicm ITHXKK poounu w-3 y konmponvromy 3pasky mationesy (K), axuil ueomosnenuil
i3 BUKOPUCIAHHAM COHAWHUKOBOT 01il i3 émicmom 71,78 %. Jlanuil 3pazok xapakmepuzysascs cniggionowennam ITHKK pooun w-3, w-6 ma
w-9ax 1:13:73. YV oocnionomy spasky mationesy (/) i3 emicmom coHAWHUKOB0], 1IAHOI ma KoHonaaHoi oiu no 23,3 % 3azanvuuil emicm
ITH)XK poounu w-3 cknadas 24,1%, wo na 20,4 % 6invwe, nixc y 3pasky K. Binvwuii emicm ITH)KK poounu w-3 y 3pasky J] cnpudunenuii
BUCOKUM 6MICIIOM O-1IHONEHO80T Kuciomu y isaHitl ma kononisanii onisix. Cymapnuit emicm ITHXKK poounu w-6 y 3pasky maiionesy J] cma-
noeue 47,4 %, a y spasky K — 49,1 %. Bumicm ITH)KK poounu -9 y spasky [ cknadas 18,8 %, a y spasky K — 26,9 %. Tomy cniegionowienHs
mioe emicmom ITH)KK pooun w-3/w-6/w-9 y 3pasky [ cmanosuno 1,3 : 2,5 : 1. Cniggionowennsa misc emicmom HXKK / ITH)XKK y spasky /]
Mmationesy cmanoguno 1 : 9,3, mumyacom sk y spasky K — 1 : 4,5, Taxum uunom, 3amina 2/3 COHAWHUKOBOL 0Nl HA JUIAIMY | KOHONIAHY 8
PIBHUX 4ACMKAX Y MEXHON02IYHOMY Npoyeci 8U2omosiients 3pasky [l mailone3y 0ae HU3KY HO3UMUGHUX nepeéaz y Oiono2iuHill YiHHOCMI
npooyKmy nopieHsaHO 3i 3paskom K, skuil y ceoemy ckaadi micmums auwle cOHAuWHUKosy oniro. Lle smenwenns emicmy ITH)KK poounu w-6,
s0invwenns emicmy ITH)XK poounu -3, onmumizayis 6anancy mioc emicmom ITHXKK pooun w-3 / w-6 / @-9, smenwenns emicmy nacuue-
HUX JICUPHUX KUCTIOM [ ION0GIOHO — 30i1blen s 6Micmy Henacuuenux. Pe3yniomamu ananizy sfCupHOKUCIOMHO20 CKIAOY 3pasKy mationesy /1
003801510Mb PEKOMEHOYBamu OaHU eMYIbCIIHULL ONIE-HCUPOBUTI NPOOYKM, K NPOOYKM (YYHKYIOHANLHO20 NPUSHAYEHHSA 34 PAXYHOK 30anaH-

co6anozo cniegioHouenHs mixc emicmom IHHXKK pooun w-3 / w-6 / w-9.

Kniouoei cnosa: noninenacuueni sicupni kuciomu, omeea-3, ome2a-6, iiAHA OJisl, KOHONJIAHA OJisl, MAUOHE3.

Beryn

30asaHcoBaHe 3a KUPHOKUCIOTHHUM CKJIa[OM Xapuy-
BaHHS JIIOJWHHU 3aJIMIIAETHCS HEBHPIMICHUM HUTAHHAM
(Smoliar, 2006). Ockinabku opratiM noTpedye MmocTiiHo-
IO TOCTYIUIEHHS TBApUHHHUX 1 POCIMHHHUX XXHPIB, SKi
MalOTh 3a0€3MEYNTH ONTHUMANbHE CIIIBBIIHOIIECHHS YCiX
nonineHacnueHuX xupHUX kucnot (ITHXKK) poxua ome-
ra -3, -6 ta -9 B partioni B Mmexxax 1 : 4-5 : 3 (Simopoulos,
2002; Lialyk et al., 2019). Ile MoxHa TOCSTTH 32 paXyHOK
OUTBIIOrO CIIOKUBAHHS MOPEMPOAYKTIB 5K JDKEpena
[MHXK poaunu omera-3 i (ab0) JuUIsHOI, OJMBKOBOI 4n
KOHOILISIHOT oiit sik jukepena [THXKK ponun omera-3 Ta -
9 (Simopoulos, 2002). Bizomo, 1m0 B OCTaHHI IECATHIIT-
TSl y pawioHi OUTbIIOCTI Jrosieit B YKpaiHi JOMiHy€e COHS-
LIHUKOBA o1is, sika € pxepestoM [THXKK ponunn omera-6
(Smoliar, 2006; Pokotylo, 2008). ILle npu3BoauTh 10
3MiHM CITiBBIJHOIICHHS TOJIHEHACHUYSHHUX JKUPHHUX KHC-
70T omera -3, -6 Ta -9 B parioni go 1 : 15-20 : 4, mo Hece
3arpo3y pO3BUTKY MeTaOONIYHUX MOPYIIEHs B OpraHi3Mi
(Simopoulos, 2002). Hdus opraxisMy Haa3BHYaiiHO Bax-
JIUBUM € 30epe)KeHHS HE0OXimHOro OajaHCy B parlioHi
nacammnepen mik [THXK poaun omera-3 i omera-6. Ocki-
npku omera-6 ITHXKK B opraniami € nomnepeqHukamu
CHHTE3y pi3HUX OiojoriyHo akTuBHUX peuoBHH (BAP),
TaKUX SK MPOCTAraHIWHHU, JCUKOTPIEHH, TPOMOOKCAHH
Tomo. YTBOopeHi BAP umHATH HeratuBHy mnpo3anayibHy
JI0, YUM CIPUSIOTH PO3BHUTKY 3alaJbHOTO Mpouecy i
MeTaboMYHNX, (QYHKITIOHAFHUX 1 OPTaHIYHAX MTOPYIIECHb
(mykpoBuit miaber, METaOOIIYHUI CHHAPOM, aTEPOCKIIE-
po3, imemiyHa XxBopoba cepusg) (Simopoulos, 2002;
Pokotylo, 2008). Tumaacom ITHXK poamnu omera-3 e
rmonepenaukamMu BAP, ski BOJOIIIOTH IPOTHU3AMAIBHOIO
miero 1 3a0e3meuyroTh  JIKYBaIbHO-TIPO(ITaKTHIHUI
e(eKT NpH BUILIEBKAa3aHUX MOPYIIEHHsX. PO3yMiHHS 11bO-
ro MeXaHi3My CIIOHYKAa€ 10 HEOOXITHOCTI ITiBUIICHHS
cnoxwusanHs [THXKK poaunu omera-3.

OnHUM i3 TIEpCIIEKTUBHUX HAIPSMIB BUPILIEHHS LBO-
ro IHWTaHHA € ONTUMi3auii pauiony 3a 6amancom ITHXXK
ponuH oMmera-3, -6 Ta -9 yepe3 po3LUIMPEHHS PUHKY Maiio-
He3iB, AKi MOXXYTb OyTH BHTOTOBJICHI Ha OCHOBi OJIiii 3
BucokuM BMictoM ITHXK pomurm omera-3 (Shubravska
& Sokolska, 2013; Bakhmach & Peshuk, 2015;

Hnitsevych & Honchar, 2019). Po3poOka HOBHX periern-
Typ MalOHE3IB 1 iX TEXHOJIOTiH 3aUIIAe€ThCs aKTyIbHUM
MUTaHHSAM 3 MO3MIIT HOPMYBaHHS BJIaCHE XMPHOKHUCIIOT-
HOro ckiamy paniony mmoguHn (Bondarenko, 2013;
Helikh et al., 2021). [lepciekTHBHOI yBaru B iboMy IlIaHi
3aCITyroBye€ JUIIHA 1 KOHOIUISHA oIl sk Jpkepena [THXK
pomuan omera-3 (a-miHOMeHoBa Kmciora) Ta ITHXKK
pomuan omera-9 (oneinoBa kuciota) (Goyal et al., 2014;
Lewinska et al., 2015; Lialyk et al., 2019; 2020).

Buxoas4u 31 CKa3aHOro BHWIIEC, METOK HAIIol podoTH
Oysa po3poOka MaioHE3y 31 30aJaHCOBAHMM CITiBBIIHO-
menHaM [THXKK poaun omera-3, -6 ta -9.

Meta gociigKeHHs

Mertoro poOOTH € HayKoBe OOIPYHTYBaHHS JOLLIBHO-
CTI BUTOTOBJICHHSI MaiOHe3y 3 PiBHMM BMICTOM COHSII-
HUKOBOI, JUITHOI 1 KOHOIUISHOI OJIif HAa OCHOBI aHAJi3y
JKHPHOKUCIIOTHOTO CKJIAJLy OJifl Ta IPOIYKTY.

MarepiaJ i MmeToan 10CaiTKeHb

Memoou Odocniddicenv. JlOCTiHKEHHS KUPHOKUACIOT-
HOTO CKJIaJy COHSIIHHUKOBOT, JUITHOI 1 KOHOIUISHOI OJIii
Ta 3pa3KiB MalOHE3iB MPOBOIUIN METOJIOM Ta30PiJHHHOT
xpomarorpadii Ha rasoBomy xpomarorpadi Hewlett
Packard HP-6890 3 moxym’siHO-i0HI3aLliiHUM JETEKTO-
poM, o0TaJHAHUM KamUIIPHOK KOJOHKO SP-2560 moB-
skuHoro 100 M (Holubets & Vudmaska, 2010).

Memoouka npogedenns: JloCHiIHKEHHS TPOBEIEHO B
HAYKOBO-JOCTiTHII JabopaTopii TEXHOJIOTIiH, aHami3y Ta
EKCIePTU3U Xap4yOBHX MPOAYKTIB Ta BoJH Kadeapu xap-
40BO1 OioTexHOJI0r1T 1 XiMil TepHOMIbCHKOTO HalliOHAIb-
HOTO TEXHIYHOro yHiBepcuteTy iMmeHi IBana Ilymros. Ha
OCHOBI JIaHUX PO XUPHOKUCIOTHUI CKJIall COHSIIIHUKO-
BOT, JUISTHOT 1 KOHOIUISIHOT 011l po3pOo0JIeHO pelenTypHHi
CKJIaJl NOCIIAHUX 3pa3KiB MaiioHe3y 3 PI3HUM CIiBBiIHO-
HIEHHSM LUX OJii. [Iy11 KOHTPOJIBHOTO 3pa3Ky BHKOpPHC-
TaHO MailoHe3 “TIpoBaHcaib”.

Konrponpauii 3pa3ok maiioHe3y MiICTHB padiHOBaHY,
JIE30/I0POBAaHy COHSIIHUKOBY oXito sk mkepeno ITHXXK
pomuan omera-6. JlocmimHWA 3pa3ok MaifoHe3y MICTHB
COHAITHUKOBY, JUIHY i KOHOIUISHY OJNii Y PiBHOMY CIIiB-
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BiZiHOWIEHHI. PenentypHuii ckiaj JOCIIZHOTO 1 KOHTPO-
JIHOT'O 3pa3KiB MailoHe3y HaBeleHo y Talumii 1.

Taoauna 1
PenentypHuii CK1aa KOHTPOJIBHOTO 1 JOCHITHOTO 3pa3KiB
MalloHe3y

li\‘/-gn CupoBuHa Kontponpuuit  Jlocnignuii
1 COHSIIHAKOBA OJIisl, T 71,78 233
2 JlnsHa omist, T - 23,3
3 KonomsHa oisi, T - 233
4 Sline kypsiae, T 20,25 20,2
5  Cinb KyXOHHa, T 1,18 1,2
6  Ilykop-micok, T 1,39 1,4
7  Tipumnnsg, r 5,78 5,7
8 JluMoHHa KHCIIOTA, T 5,78 5,8

Ha nepriomy erami gociigkeHs 0yj0 BU3HAUCHO XKH-
PHOKHCIIOTHHH CKJIAZ OJiH, sIKi Opaju Ayl MPUTOTYBaHHS
KOHTPOJBHOTO 1 TOCTITHOTO 3pa3KiB MaioHe3y. Ha mpy-
TOMy €Talli TPHUTOTYyBalld 3pa3Kd MaloOHE3y 3TiTHO 3
JACTY 4487:2005 1 pocnimKyBanu iX >KUPHOKHCIOTHHNA
ckiax (DSTU 4487:2005, 2006; Holubets & Vudmaska,
2010).

Craructuuny oOpOOKYy Of€p)KaHUX pe3yJbTaTiB J0C-
JIJKeHb 1 OLIHKY JIOCTOBIPHOCTI 3Ha4€Hb IPOBOJMIM 3a
3araJIbHONIPUMHATUMH MeTojamu 3 jomnomoroio 13 MS
Excel i3 BuxopucraHuam t-kputepito CrbrojeHTa
(Romakin, 20006).

Pe3yabTaTn T2 iX 00roBOpeHHs

ExcriepuMeHTanbHe TOCHIPKEHHS BKIIIOYAJIO J[Ba €Ta-
U Ha MEepIIOMY eTarli JOCIHIIKYBaIN )KUPHOKHUCIOTHHIMA
CKJIaJl COHSIIHMKOBOI, JIUITHOI Ta KOHOIUISHOI OMiii, a Ha
JPYroMy — >KUPHOKHCIIOTHHH CKJIaJ KOHTPOJBHUH 1 J0C-
JiAHANA 3pa3kd MaiioHe3y. PesynbraTe mepmioro erarmy
HaBeJeHi y Tabuuiii 2.

PesynbraTi TOCTiIKEHD KUPHOKHCIOTHOTO TPOQiITto
COHSIITHUKOBOT, JUITHOI Ta KOHOTIUISHOI OJIill CBIAYUTH MPO
ICTOTHI BIIMIHHOCTI W y CIEKTpi XMPHHUX KHUCIOT, 1y
BiTHOCHOMY BMICTi sk HacmueHnX, Tak i [THXXK. BigHoc-
HUH BMICT HACHYEHUX JKUPHUX KUCIOT Y JOCIHIIKYBAHUX
olisix OyB MPUOIM3HO OAHAKOBHUI 1 3MEHIITYBaBCS B PSi:
consitHukoBa onist (10,1 %) > nnsHa odnis (9,5 %) > xo-
HorwtsHa oiist (9,3 %). Takum unHOM, cepen A0CIiIKyBa-
HUX OJIii HAaMEHIIOI 3a BMICTOM HACHYCHHX >KUPHHX
KHCJIOT € KOHOILISTHA OJTisl.

3 HaBe[CHUX y TaOIuIll 2 JAaHUX BUIAHO: BIJHOCHUH
IMHXXK poaun omera-3, -6 Ta -9 CyTTEBO BiJpPi3HSIETHCS Y
JOCIIKYBaHHX OisiX. Tak, y COHSIIHUKOBIH oIl cymap-
Hu#t BigHocHUH BMicT [THXXK pomunm omera-3 craHoBuB
0,2 %, ITHXK pomuau omera-6 — 67,5 %, a ITHXK po-
muEA oMera-9 — 21,2 %. 3 oTpuMaHUX JaHUX BUIHO, IO
COHSIIIIHAKOBA OJIisI XapaKTEPHU3YETHCSA IOMIHYIOUHUM BMi-
ctom [THXKK omera-6. Bpaxoytoun, mo I[THXK omera-6
YHHATH MPO3ANalibHy Jil0, TOMY HaJMIpHE CIOXXHBaHHS
BJIACHE COHSIITHUKOBOI 0JTi1 € (DaKTOPOM CIIPUSHHS PO3BHU-
TKy MeTa0oniYHuX mopyieHb B opranizmi (Pokotylo,
2008). ITpu 11bOMy BapTO BKa3aTH i HA CIBIBBIIHOIICHHS
mix ITHXKK poaun omera-3, -6 ta -9 y mocmimKyBaHUX

3pa3kax COHSIIHUKOBIH oii, sike cTaHOBUTH 177 : 553 : 1.
Taxke criBBigHOMIEHHST MK BimHocHUM BMicToMm ITHXKK
®-9/®-6/w-3 y COHAUIHUKOBIN OJIiT CBIAYUTH PO HAIMIp-
Hy KinbKicTh [THXK ©-6 i gedimur [THXK ©-3 Ta 3ara-
JOM € HECHPHUATINBHM JJIs OPraHi3My  JIOJWHU
(Simopoulos, 2002).

Pe3ynbTaTil HOCHIKEHD JKUPHOKUCIOTHOTO MPOdiTto
JUISTHOT OJTi1 BKa3yrOTh HA BUCOKUI BIIHOCHHUN BMICT y Hiit
IMHXXK poannn ®-3. JlaHa poauHa npeacTaBieHa B OCHO-
BHOMY Ol-JTIHOJICHOBOIO KHMCJIOTOO, BIAHOCHHI BMICT SIKOT
y IOCTi/DKYBaHUX 3pa3kax JUIIHOI omii ckimagaB 52 %.
BapTo 3a3HaunTH, 110 JUISIHA OJIisi TAKOX MA€ BiJHOCHO
BUCOKHMI1 BMICT 0JIeiHOBOI (0-9) Ta JiHONIEBOI (©-6) Kuc-
JIOT, KWW CTaHOBWB BiAMOBiAHO, 22,3 Ta 16,2 %. Tomy
criBBigHOIIEHHS Mix BigHOocHHM BMicToM [THXXK pomun
®-9/®-6/®-3 y JocHimKyBaHUX 3pa3kax JUITHOI oJIii cTa-
HoBwiio 1,4 : 1 : 3,2. ane chiBBimHomenns Mixx TTHXXK
®-9/®-6/®-3 y TakOMy XapyoBOMY IPOIYKTi, SK JUISHA
OJIisl HE € i1ealibHUM sl JIIoAMHKU. BoiHOYAaC, BpaxoByro-
9M HaJMipHE MOCTYIUICHHS B OPraHi3M 3 TPaIUIiIHHOrO
pariony ITHXK pomun omera-6, CrioKUBaHHS JUISTHOT OJIi1
Ma€ MEPEKOHJIMBE MO3UTHUBHE 3HAUCHHS 3 MO3HUIlI CIIiB-
BigHomenHs [THXK pomun ®-9/®-6/m-3 (Simopoulos,
2002). Tomy BOauaeThbCs MEPCHECKTUBHUM JI0ABAHHS
JUISTHOT OJTii TIPH BUTOTOBJICHH] TAKUX €MYJIbCIHHHUX OJli€-
JKUPOBUX MPOIYKTIB, IK MalOHE3H.

JlochimKeHHsT JKUPHOKUCIOTHOTO CKJIANy 3pa3KiB KO-
HOIUISHOI OJIii 3aCBiIUMIIO BUCOKHN BITHOCHHH BMICT Yy
Hill JTIHONEBOI KUCIOTH, SIKUH ckimamaB 55,7 %. Takox y
JOCTIKYBaHUX 3pa3KaX KOHOIUIIHOI OJii BiXHOCHWH
BMICT (-JIIHOJICHOBOT KHCJIOTH, IO HAJEKHUTH IO POJUHU
IMHXK ponuan ®-3, cranoBuB 18,3 %. BapTo 3BepHYTH
yBary i Ha BUCOKHI BMICT Y LIMX 3pa3Kkax 0JIeTHOBOI KHC-
notw, sika npezacrasisie [THXKK ponunn ©-9. Buxoasun i3
OTPUMAHUX JAaHUX, BCTAHOBJICHO, IO CIIiBBIIHOIICHHS
Mmix [THXK poana ®-9/0-6/0-3 y mocmikyBaHHX 3pa3-
KaxX KOHOILISHOI ol craHoBuio 1,4 : 4,5 : 1.

PesynbraTii BH3HAYCHHS XHPHOKHCIOTHOTO CKIIAJTY
COHAITHUKOBOI, JUITHOI 1 KOHOIUITHOI O Ha MeprIioMy
eTami JOCHiPKEHb TO3BOJMIN PO3POOUTH peIenTypHHMA
CKJIaJl JOCIHITHOTO 3pa3Ky MaiioHe3y. JpyruM eramom
JIOCII/KEHHST OYyJI0 BU3HAYCHHSI )KUPHOKHUCIOTHOTO IIPO-
(idI0 KOHTPOJNBHOTO 1 JOCTITHOTO 3pa3KiB MaHOoHe3y.
PesynbraTi H0OCHIDKEHHS IOAAHO B TabmIi 3.

Sk BUIHO 3 JaHUX, HABEACHUX y TaOJMIll 3, SKUPHO-
KUCJIOTHUHA TpO(dIb KOHTPOJBHOTO 3pa3Ky MaHoHe3y
00yMOBJICHUH TIEPCBAXKAIOYMM BMICTOM COHSIIIHUKOBOT
omii, koTpa ckimagana 71,78 % Big 3araJpHOTO BMICTY.
TakoX >KUPHOKUCIOTHUH CKJaJ MaioHe3y HEBHOI0 Mi-
pOX0 3ayiexkaB 1 BiJ >KHPHOKUCIOTHOTO CKJIANy SIS,
BMicT sikoro ctaHoBuB 20,25 %. Y KOHTPOJIBHOMY 3pa3Ky
MailoHe3y BCTAHOBJICHO BHUCOKHH BITHOCHHH BMICT
IMHXK pomun -6 ta ®-9, siki mpeacTaBiIeHi BiAMOBIIHO
JIIHOJIEBOXO Ta OJIETHOBOIO KHUCIOTAMH 1 IX BiJHOCHUU
BMicT ctaHOBUB 48,1 Ta 26,9 %. Lle o0rpyHTOBaHO BHICO-
KAM BMICTOM LIUX >KUPHHUX KUCIIOT y COHSIIHHMKOBIH OIii.
Pazom 3 TUM KOHTpOJBHUI 3pa30K MalOHE3y XapaKTepH-
3yBaBcsi jayke Hu3bkuMm Bmicrom ITHXK ponunu -3,
skuii cknanas e 3,7 %. 3 1bOro BUILUIMBAE, IO CIIiB-
BigHomeHHs Mix [THXK poaun ®-3, 0-6 Ta ®-9 y KOHT-
pOIBHOMY 3pa3Ky MaioHe3dy cTtaHoBmwio 1 : 13 : 73.
CrioxvBaHHS MaifOHE3y 3 TaKUM CIIBBIIHOIIECHHIM MiX
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IMHXK poaun ®-3, -6 Ta ©-9 MoXe NpU3BECTH 10 Ie-
penacuuenns opranizmy I[THXKK ponunn -6. Hanmiphe i
tpuBasie nocrymienus [THXK ponunu -6 B opranizm
MIPU3BOJUTE 10 nopynieHHs O6anancy mixk [THXK poaun
®-6 Ta ®-3 B oprani3mi Ha Kopucth [THXXK poxnan o-6.
Ile B nopanpiioMy MOpYyLIyE >KUPHOKUCIOTHUN CKJa
MeMOpaH KJIITHH, 3pOCTa€ CHHTE3 MpOo3analbHUX 010JI0Ti-

Taoauna 2

YHO aKTMBHHX DPEYOBHH, siKi yTBOprotoThes 13 ITHIKK
POAMHHU ®-6 1 3MEHIIYEThCS CHHTE3 MPOTHU3ANAIBHUX 13
IMTHXK poanan ®-3 (Simopoulos, 2002; Pokotylo, 2008).
TakoX BCTAHOBJIEHO, IO CIIBBIJHOIIEHHS MiX BMICTOM
HXK i I[THXK y KoHTpoIpbHOMY 3pa3Ky MalOHE3y CTa-
HoBuio 1 : 4.5.

JKUpHOKUCITOTHHIA CKIIaJ] COHSATITHUKOBO1, JUITHOT Ta KOHOTUISTHOT o1, (M £ m, n = 3)

HasBa »xupHoi kuciotu [To3HaueHHs COHSIITHUKOBA OJTist JlnsHa omist Konormuisina odist
MipuctuHoBa 14:0 0,1 +£0,01 - -
ITanemiTHHOBA 16:0 6,7+0,1 58+0,4 6,1 £0,2
ITanmemiTooneiHoBa 16:1 0,1 +0,01 - -
CreapuHoBa 18:0 3,3+0,1 3,7+0,5 3,2+0,02
OneinoBa ®-9 18:1 21,2+0,7 22,3+0,8 13,2+0,8
Jlinonesa w-6 18:2 66,3 +0,1 16,2 +0,7 55,7+23
o-Jlinonenosa ®-3 18:3 0,12+0,01 52,0+1,0 18,2 +£0,6
v-JlinoseHoBa ®-6 18:2 - - 2,2+0,1
ApaxizoHosa -6 20:4 1,2+0,1 - 1,4+0,1
Cyma HXKK 10,1 9,5 9,3
Cuissignomierds ITHXK »-9/w-6/ -3 177 :553: 1 14:1:32 14:45:1

Taoauus 3

JKupHOKMCTIOTHUI CKIIax KOHTPOIBHOTO 1 AOCHTITHOTO 3pa3KiB Maone3y (M £ m, n = 3)

HasBa xupHoi kuciotu [To3HaueHHs KonTponbHuii 3pa3zox Jocnigauii 3pa3ox
[ManemiTHHOBA 16:0 13+0,2 6,3+0,2
CreapuHoBa 18:0 5,0£0,2 34+0,1
Oneinosa -9 18:1 26,9 +£0,5 18,8 +0,4
Jlinonesa ®-6 18:2 48,1+ 1,1 45,8 £1,3
o-JlinoneHoBa ®-3 18:3 2,8+£0,1 23,2+0,7
y-JlinoneHoBa ®-6 18:2 - 0,7+0,1
ApaxinoHoBa ®-6 20:4 1,0+0,1 0,9+0,1
Jloxo3aneHnraeBa -3 22:5 0,4+0,1 0,4+0,1
Jloko3arekcaeHoBa M-3 22:6 0,5+0,1 0,5+0,1
HXXK 18,3 9,7
IMTHXK 81,7 90,3
®-9 26,9 18,8
-6 49,1 47,4
-3 3,7 24,1
HXK / TTHXK 1:4,5 1:9,3
Cuaissignomeras ITHXK o-3/w-6/ ®-9 1:13:773 1,3:25:1

Sk TOKa3yIOTh pe3yNmbTaTH AOCIHIIKEHb TOCIIIHOTO
3pa3Ky MaioHe3Y, IO MPeACTaBIeHi y Tabmwili 3, y HhOMY
BCTAHOBJICHO ICTOTHI 3MIHH JXHPHOKHCJIOTHOTO CKJIamy
MOPIBHSHO 3 KOHTPOJILHUM 3pa3zkoM. Lle oOymoBneHo, 3
OJHOTO OOKY, 3MEHILICHHSIM BMICTY COHSIIHHKOBOI OJii B
JAHOMY JIOCIIHOMY 3pa3ky wmaionesy 3 71,78 % no
23,9 %, a 3 Apyroro — q0/1aBaHHsM JUISTHOI Ta KOHOIUISTHOL
oniii o 23,9 %. Y mocmigHOMY 3pa3Ky MaiOHE3y BCTaHO-
BreHo Oinpmuii BimHOcHHMI BMicT I[THXXK (90,3 %) Ta
menmmid HXXK (9,7 %) nopiBHSHO 3 KOHTPOJBHUM, IO
TOJIMIIy€e OG10JIOTIUHY LIHHICTh Xap4OBOT'O MIPOIYKTY.

3MiHH Y KUTBKICHOMY 1 SIKICHOMY CKJIaJli Ol y JOCIHif-
HOMY 3pa3Ky MaifoHe3y OOyMOBHJIM OCOOJHMBOCTI >KHpPHO-
KHCJIOTHOTO CKJIay JAaHOTO MaioHe3y o]0 CHiBBiIHO-
mennsa [THXXK poana ®-3, ©-6 Ta ®-9, ke cTaHOBHIIO
1,3 : 2,5 : 1. PesynapraTe ra30XpoMaTorpadiqHoro aHamizy
JOCIIIHUX 3pa3KiB MaiOHe3y 3aCBiMUyIOTH ITiABHILICHHS
BijHOcHOTrO BMicTy [THXKK pomunu omera-3 Ta omera-9
mozo [THXK ponunu omera-6. [le Mo>kHa MOSICHUTH THM,

0 AOJABAaHHS JULTHOL OJIii O ZOCIITHOTO 3pa3Ky MaloHe-
3y 3abe3Iedye BUCOKHI BMICT JIIHOJICHOBOI OJIii, sIka Haure-
xuth 10 I[THXKK ponyau omera-3, Ta KOHOIUISTHOT OJTii, 110
XapaKTePU3Y€EThCS BUCOKAM BMICTOM OJIETHOBOi KHCIIOTH,
sIKa BIIHOCUTBCS 110 poauun omera-9 ITHKK.

[TizcymoByrouM OTpUMaHI pe3yJbTaTH AOCIIIKEHb
KUPHOKHCIOTHOTO MPOGUII0 JOCIIAHOTO 3pa3Ky MaioHe-
3y, MOYKHA KOHCTaTyBaTH, [0 JOCIIHUI 3pa30K MaloOHe-
3y Ma€ ONTHMalbHE CIIBBIJHOIICHHS MDK BMIiCTOM
IMHXK pomua ®-3/0-6/®w-9. Takuit Xxap4yoBUi MPOIYKT 3
MIiABHUINEHOK OiOJIOTIYHOI I[IHHICTIO MOXKHA XapaKTepH-
3yBaTH K (QYHKIIOHATBHUNA XapuOBHHA MPOIYKT, IO 3/1a-
THUI moTeHniHO kopuryBatu Oamanc [THXK poana -
3/®-6/®-9 B opraHi3mi.

BucHoBkH

AHai3 KUPHOKUCIOTHOTO CKJIaJy AOCTIIHOTO 3pa3Ky
MaioHe3y, SKHH MICTUB COHSILITHUKOBY, JUISHY 1 KOHOTLIS-
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HY OJIii, 3aCBi{YMB NO3UTHBHY 3MiHYy 0i0JOTi4HOI LIHHOC-
Ti JAaHOTO Xap4OBOTO IIPOIYKTY HOPIBHSHO 3 KOHTPOJIb-
HUM 3pa3KoM, SKWH MICTHB JIMIIE COHSIIHUKOBY oito. [e
00YMOBJIEHO Yy JAOCIITHOMY 3pa3Ky ITiBHIIEHUM BMiCTOM
ITHXXK pomuan ®-3, BucokuM BmicToM TTHXXK ponuan
®-9 ta HeBucokuM BMmicToMm ITHXXK poamanm -6 mopis-
HSHO 13 KOHTPOJBHUM 3pa3koM. MOXHa CTBEPKYBATH,
0 y TOCIIHOMY 3pa3Ky MaiOHE3y CITiBBIIHOIICHHS MIXkK
Bmictom [THXK poane ®-3 / ©-6 / ®-9, sike CTaHOBHIIO
1,3 :2,5 : 1, € onTUManbHUM [UISI OPTaHI3MYy 1 [IEPEBHIIYE
TaKU{ MOKAa3HHWK 32 OI0JIOTIYHOIO I[IHHICTIO Y KOHTPOJIb-
HOMY 3pa3Ky MaioHe3y.

OTpuMaHi pe3yibTaTH y JIOCHIPKEHH] KUPHOKHUCIIOT-
HOTO CKJIaZy JOCIIHOTO 3pa3Ky MaioHe3y, KUl MiCTHB
y PIBHHX KiJIBKOCTSIX COHSIIITHUKOBY, JUISTHY 1 KOHOIUISHY
0JTii, JTO3BOJIAIOTH PEKOMEHIYBATH NAaHWUH eMyJIbCIHHUH
OJIiE->KHPOBUHM TPOAYKT SK TMPOAYKT (HYHKIIOHATEHOTO
MPU3HAYCHHS 33 PaxXyHOK ONTHMAIBHOTO OallaHCy Mix
Bmictom ITHXKK pogun ®-3 / -6 / ®-9.

BinomocTi npo kouduiikT inTepecin
ABTOpPH CTBEpIXKYIOTh PO BiJACYTHICTH KOHQIIKTY
iHTEpeciB.
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Introduction

Kholodenko, 1. V., Bila, V. V., Bilyi, V. Yu., & Mashkin, Y. O. (2023). Sensory indicators of suluguni
cheese when using enzyme preparations of different origins in the technology of soft cheeses. Scientific
Messenger of Lviv National University of Veterinary Medicine and Biotechnologies. Series: Food
Technologies, 25(99), 104-107. doi: 10.32718/nvilvet-f9918

Cheeses are food products obtained by concentration and biotransformation of the main components of
milk under the influence of physicochemical factors of rennet enzyme preparations and microorganisms.
Suluguni occupies an important place among cheeses in Ukraine. Suluguni cheese has been known for a
long time, it was first mentioned in the book of the Pope's personal chef Bartolomeo Scipri. Industrial pro-
duction of the product was established at the end of the 18th century. The main operation in the production
of rennet cheese is the enzymatic coagulation of milk under the action of chymosin, resulting in the for-
mation of a milk clot with a large part of casein and whey. In the body of animals, chymosin, similar to
cheese-making technology, coagulates milk at the beginning of its digestion. Thus, the processing of milk in
the process of cheese production corresponds to natural physiological processes. 11l groups of milk samples
(n = 5) were formed to conduct the experiment. In the control group of samples, rennet enzyme of microbial
origin was used for curdling milk. In the 1st experimental group of samples, an enzyme preparation from the
rennet of dairy calves, extracted according to the method of Yu. Ya. Svyridenko, was used. In the 1 experi-
mental group, an enzyme preparation was used, which was extracted from the rennet of dairy calves ac-
cording to the method of S. V. Merzlova. The duration of protein coagulation during the production of
“Suluguni” cheese using a microbial enzyme preparation is 23 min., when using enzymes of the first re-
search group — 27 min. and when using rennet enzymes of the Il research group — 33 min. In view of the
output of ready-made Suluguni cheese with a commercial purpose to obtain more profit, it is advisable to
use an enzyme of microbial origin. According to sensory analysis, samples using calf rennet enzyme extract-
ed according to the method of S. V. Merzlova (I research group of samples) were characterized by pro-
nounced cheesy, sour-milk, without extraneous tastes and smells, taste and smell characteristic of soft fresh
cheese; the surface is clean without mechanical damage, elastic; the consistency of the smear is gentle,
moderately dense; the color is white, uniform throughout the mass. Samples of the Il experimental group
were characterized by the worst organoleptic indicators.

Key words: milk processing, soft cheeses, sensory analysis.

Suluguni occupies an important place among cheeses
in Ukraine. Suluguni cheese has been known for a long

Currently, an important place in people's diets is oc-
cupied by cheeses, which are the product of complex
technological processing of milk, which results in the
concentration of its main components with their subse-
quent fermentation (Ardo et al., 2002; Tsisaryk, 2013;
Johnson, 2017; Merzlov et al., 2019). Cheeses are food
products obtained by concentration and biotransformation
of the main components of milk under the influence of
enzymes, microorganisms and physicochemical factors
(Ozturk et al., 2018; Merzlov et al., 2019).

time, it was first mentioned in the book of the Pope's
personal chef Bartolomeo Scipri. Industrial production of
the product was established at the end of the 18th century
(Ardo et al., 2002).

The main operation in the production of rennet cheese
is the enzymatic coagulation of milk under the action of
chymosin, resulting in the formation of a milk clot with a
large part of casein and whey (Bos et al., 2003; Wenger &
Mishchenko, 2011). In the body of animals, chymosin,
similar to cheese-making technology, coagulates milk at
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the beginning of its digestion (Bilyi & Merzlov, 2022).
Thus, the processing of milk in the process of cheese
production corresponds to natural physiological process-
es.

Another function of enzymes in cheese production is
participation in the biotransformation of milk components
into compounds that form organoleptic indicators of the
product (Chuang et al., 2005).

Today, in connection with the shortage of rennet en-
zyme and its high cost, other enzymes are widely used,
similar in action to rennet: pepsin and microbial enzymes.
However, the use of enzymes of microbial origin can
negatively affect the sensory parameters of cheeses. In
addition, the demand for cheeses made with the use of
natural rennet enzymes has been growing recently
(Borshch et al., 2019).

Coagulation of milk by rennet enzymes involves two
irreversible processes. There are several theories of rennet
coagulation. From the standpoint of the hydrolytic theory,
the mechanism of rennet coagulation is explained as fol-
lows: under the action of introduced rennet enzyme, the
polypeptide chains of k-casein of the casein-calcium
phosphate complex between phenylalanine and methio-
nine are hydrolyzed (Park, 2001; Tsisaryk et al., 2017;
Bilyi & Merzlov, 2022). As a result, k-casein molecules
disintegrate into hydrophobic para-do-casein and hydro-
philic glycomacropeptide. As a result, the micelles lose
their negative charge, and the hydration shell is partially
destroyed — the system loses its stability, resulting in the
appearance of protein flakes (I stage — induction). The
loss of protective colloid functions by k-casein creates
conditions for intensive coagulation with the participation
of calcium ions in the structuring of paracasein (II stage).
At this stage, a spatial network of the clot is formed,
which later, after appropriate processing, is divided into
two phases: solid (casein + fat) and liquid (milk sugar,
proteins dissolved in water) (Semko et al., 2018; Bilyi et
al., 2021; Bila & Merzlova, 2023).

The advantages of soft cheese production are: efficient
use of raw materials; the possibility of selling cheese
without ripening or with a short ripening period (no more
than 14 days); good organoleptic indicators; high nutri-
tional and biological value; quick turnover of capital
investments. On the market of Ukraine, the segment of
soft cheeses is mainly represented by products exported
from the countries of the European Union (Melina et al.,
2016; Bila & Merzlova, 2022).

Physicochemical, biochemical and microbiological
processes in cheese and their intensity depend on the
concentration and quality of rennet enzymes. Renal en-
zymes during cheese ripening inhibit the vital activity of
putrefactive bacteria in cheese, while in certain concentra-
tions they contribute to the development of lactic acid
microflora of leavening preparations and their production
of amino acids. Studies show that cheese contains a wide
range of microflora such as Lactococcus spp., Lactobacil-
lus spp., Leuconostoc spp., Enterococcus spp. and con-
taminating bacterial cells. Pasteurization of raw milk not
only has a positive effect on the yield of cheese, but also
protects the consumer from pathogenic microflora (Bilyi
& Merzlov, 2022).

In terms of hygiene, the milk used to make mozzarella
must be clean (free from mud particles). It should curdle
when alcohol is added to it, not contain soda or any pre-
servatives. Regarding microflora, milk has particularly
high requirements — it must not contain extraneous micro-
organisms that can change the normal course of cheese
ripening and cause defects. The process of obtaining high-
quality cheeses largely depends on the biological integrity
of milk, the development of lactic acid bacteria can be
inhibited by the insufficient content or absence of digesti-
ble substances, necessary amino acids, vitamins, and trace
elements in milk (Park, 2001; Semko et al., 2018; Bilyi et
al., 2021).

For the production of cheese, lactic enzymes are suita-
ble, which are able to quickly break the connection be-
tween the hydrophilic and hydrophobic parts of k-casein
and do not have a negative effect on the yield and organo-
leptic properties of cheeses. Lactobacillus enzymes differ
among themselves in the ratio of chymosin and pepsin
and lactobacillus activity.

The purpose of the research is to investigate the influ-
ence of different rennet enzymes on the main indicators of
suluguni for soft cheese technology, to compare the effec-
tiveness of different rennet enzymes on sensory and tech-
nological indicators of suluguni cheese.

Materials and methods

III groups of milk samples (n = 5) were formed to
conduct the experiment. In the control group of samples,
rennet enzyme of microbial origin was used for curdling
milk. In the 1st experimental group, an enzyme prepara-
tion was used, which was extracted from the rennet of
dairy calves according to the method of S. V. Merzlova
(Merzlov et al., 2019; Bilyi & Merzlov, 2022). In the II
experimental group of samples, an enzyme preparation
from the rennet of dairy calves, extracted according to the
method of Yu. Ya. Svyridenko, was used.

In both control and experimental groups, each sample
was 10.0 dm?. The filtered milk was cooled to a tempera-
ture of 4 °C and kept for 12 hours. Pasteurization was
carried out at a temperature of 60—-63 °C with a holding
time of 30 minutes. Pasteurized milk was normalized by
mass fraction of fat. The rennet enzyme was added to the
normalized milk heated to a temperature of 33 °C while
gently stirring it. The clot was cut into cubes of 15—
20 mm in size and left alone for 10—-15 minutes, then it
was carefully mixed for 20-30 minutes to compact and
dehydrate. Mixing was carried out using stops for 2—
3 minutes.

The curd curd together with the serum was heated to a
temperature of 43 £ 1 °C for its better separation. Later,
the curd curd is separated from the whey. The prepared
water was heated to a temperature of 85 + 1 °C, and after
tearing off a piece from the cheese curd, it was immersed
in hot water for 5...10 seconds. Repeating this several
times, formed.

The duration of rennet coagulation of milk in minutes
was determined from the moment of introduction of en-
zymes into the milk base until the formation of a dense
clot. Syneretic properties were determined in the resulting
clots by measuring the volume of separated serum every
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10 minutes. within 1 hour Sensory parameters were ana-
lyzed in the finished product and cheese yield was deter-
mined.

Sensory analysis of cheese was carried out according
to DSTU 4395-2005.

Results and discussion

The use of enzymes of various origins affects the du-
ration of milk coagulation.

The duration of setting of the normalized mixture dur-
ing the production of “Suluguni” cheese using a microbial
enzyme was 23 minutes. For the use of an enzyme prepa-
ration extracted by the method of S. V. Freezing time
increased by 12 % compared to the control group of sam-
ples, using the enzyme preparation extracted according to
the method. In the well, it increased by 21 % compared to
the control.

In view of the decrease in the duration of coagulation
of the mixture in the samples of the control group of sam-
ples, it would be advisable to recommend the use of a
microbial lactic acid enzyme in the production of soft
cheese “Suluguni”, which leads to a reduction in the tech-
nological process of product production. One of the indi-
cators of the quality of finished cheese is the mass frac-
tion of moisture, which depends on the syneretic proper-
ties of the curds. Syneresis is the process of separating the
serum from the clot, which includes spontaneous compac-
tion of the structure due to the rearrangement of particles
and an increase in the number of contacts between them,
that is, compaction of the gel and pressing out of the dis-
persion medium. The data of the conducted studies show
that the samples of the control group, in the digestion of
which enzymes of microbial origin were used, have the
lowest syneretic properties compared to the samples of
the I and II research groups. The volume of serum re-
leased in 1 hour. in samples of the control group it was
44 %, while in samples I and II it was 46 and 58 %, re-

Table 1

spectively. It should be noted that samples of research
group I had the best syneretic properties when using calf
rennet enzyme.

Given the syneretic properties of clots, it is promising
to use calf rennet enzyme extracted according to
S. V. Merzlov's method for the production of “Suluguni”
soft cheese. Milk-digesting enzymes and modes of heat
treatment of milk significantly affect the output of the
finished product. Samples of the II research group using
calf rennet enzyme extracted according to the method of
Yu. Ya. Svyrydenka had a lower yield of cheese than the
samples of the control and I experimental groups, which
is explained by the formation of a larger amount of casein
dust, which passes into the whey. The highest yield of
cheese is noted when using rennet enzyme of microbial
origin.

Therefore, in view of the production of ready-made
Suluguni cheese with a commercial purpose to obtain
more profit, it is advisable to use an enzyme preparation
of microbial origin. Organoleptic indicators of Suluguni
soft cheese are formed depending on the type of lactic
acid enzyme.

The results of the sensory analysis are shown in
Table 1. According to the organoleptic evaluation, the
samples of the I experimental group using calf rennet
enzyme were characterized by a pronounced cheesy, sour-
milk taste, without extraneous flavors and odors, charac-
teristic of soft fresh cheese taste and smell; the surface is
clean without mechanical damage, elastic; the consistency
of the smear is gentle, moderately dense; the color is
white, uniform over the entire mass; dough with the pres-
ence of cells. The samples of the II experimental group
were characterized by the worst organoleptic indicators
when using the lactic acid enzyme extracted according to
the method of Yu. Ya. Svyridenka. It was characterized
by an unexpressed cheesy taste; appearance — white color
with a cream shade; smear consistency, slightly fragile;
dough with the presence of small voids.

Organoleptic indicators of soft cheese “Suluguni” with the use of different rennet enzymes

Indexes Control group of samples I experimental group of samples II experimental group of samples
Appearance The surface is clean without The surface is clean without me- The surface is clean without mechani-
pp mechanical damage, hard chanical damage, elastic cal damage, moderately elastic
Taste and Cheesy, sour milk, without extra- Cheesy, sour-milk, without extra- Inexpressive cheesy taste, \ylthout
neous tastes and smells, character- extraneous tastes and smells, with the
smell neous tastes and smells . . g
istic of soft fresh cheese presence of slight acidity
Consistence Smear, slightly brittle, moderately Smear, gentle, moderately dense Smear, slightly fragile, moderately
dense dense
The color of White with a cream shade, uni- White is uniform over the entire ~White with a cream shade, uniform
the dough form over the entire mass mass over the entire mass
Drawing Dough with hol‘es and the pres- Dough with eyes Dough with small voids
ence of small voids
Form Rectangular Rectangular Rectangular
Conclusions output of ready-made Suluguni cheese with a commercial

The duration of protein coagulation during the produc-
tion of “Suluguni” cheese using a microbial enzyme prep-
aration is 23 minutes, when using enzymes of the first
research group — 27 minutes. and when using rennet en-
zymes of the II research group — 33 min. In view of the

purpose to obtain more profit, it is advisable to use an
enzyme of microbial origin. According to sensory analy-
sis, samples using calf rennet enzyme extracted according
to the method of S. V. Merzlov's 1st experimental group
of samples was characterized by pronounced cheesy,
sour-milk, without extraneous tastes and smells, taste and
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smell characteristic of soft fresh cheese; the surface is
clean without mechanical damage, elastic; the consistency
of the smear is gentle, moderately dense; the color is
white, uniform over the entire mass; dough with the pres-
ence of cells. Samples of the II experimental group were
characterized by the worst organoleptic indicators.
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The article identifies and analyzes dangerous factors that may arise during the production of natural
roasted coffee, which are an important element for the implementation of permanent procedures of the food
safety management system according to the principles of HACCP. The responsibility and, at the same time,
the mandatory task of every management of the enterprise is to guarantee quality at all critical points of the
technological process of manufacturing food products, minimizing the risks of dangerous factors as much as
possible. Natural roasted coffee production technologies are constantly changing, so the process of ensur-
ing the analysis of all technological stages for the identification of biological, chemical and physical dan-
gerous factors is continuous. Coffee undergoes the most changes during roasting, because a number of
chemical reactions occur, resulting in the formation of new compounds, including potentially dangerous
ones. Producers of natural roasted coffee can autonomously model parameters and modes of roasting raw
materials in order to best ensure the aromatic and taste properties of coffee. According to EU requirements
from 2018. coffee producers must minimize acrylamide formation, monitor acrylamide levels through sam-
pling and research, and keep records of research results and mitigation measures. The conducted study
determined the degree of risks by type of hazards (chemical, microbiological and physical) in accordance
with the course of the technological process of preparation, roasting of natural coffee, including packing
and labeling of packaging. Guided by current safety regulations and taking into account the reliable results
of scientific research, acceptable (permissible) levels of risk are indicated. Assessment of the level of risks
from dangerous factors during the production of natural roasted ground coffee is presented in the form of
an algorithm, which can serve as a basic procedure method for simplifying the approach to implementing
the requirements of the food safety management system. Due to the identification and analysis of dangerous
factors, manufacturers have the opportunity to more objectively determine critical control points and estab-
lish their management measures, which will subsequently ensure the production of roasted ground coffee in
accordance with safety and quality standards.

Key words: hazard factors, principles HACCP, natural roasted ground coffee, risks.

InenTudikanisa Ta anajaiz HeOe3NMeYHUX YUHHHUKIB MiJ 4ac BUPOOHUITBA KABH
HATYPaJIbHOI cCMaKkeHOol MeJieHol 3a npuHunamu HACCP

H. 5. Cycon'™, P. M. bpanenp’

UTvsiscoruti nayionanshutl ynisepcumem eemepunapnoi meouyunu ma diomexnonoziii imeni C. 3. Iicuyvkozo, m. JIveis,

Yxpaiua

2TOB “IOnuaiimed Pecicmpap ogp Cucmemc Yrpaina”, m. JIveis, Yrpaina

V oaniii cmammi ioenmuixoeano ma npoaranizo8ano Hebesneuni YUHHUKIB, SIKI MOJXCYMb UHUKAMU NIO YaC UPOOHUYMEBA KABU HAMY-
PANLHOI CMAJICEHOT, WO € BAICTUBUMU €IEMEHMOM OJsl BNPOBAOICEHHS NOCMILIHO OlOYUX Npoyedyp CUcmemu YnpasninHs Ge3neunicmio
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xapuosux npooykmie 3a npunyunavu HACCP. BionosioansHicms i 600HOYAC 0008 A3K06€ 3A80AHHS KOXCHO20 KepiBHUYmMea NiOnpueEMcmed
NoNAAIONs Y MOMY, Wob 2apanmyeamu sKicms y 6Cix KPUMUYHUX MOUKAX MEXHOI02IYHO20 NPOYeCy 6ULOMOBIEHHI Xapy08oi NpooyKyii,
MAKCUMANbHO MIHIMI3YIOUU PUSUKU HeOe3neyHUX YUHHUKIE. TexHonozii gupobHuymea Kkagu HamypaibHOI CMANCEHOT NOCMITIHO 3MIHIOIOMbCS,
momy npoyec 3a0e3nedeHHs. aHAi3y 8CIX MeXHOIOSIMHUX emanie O i0enmugikayii 6ion02iuHux, XIMIYHUX | Pi3uyHUX Hebe3neuHux paxmo-
pis € be3nepepenuil. Hauibinbue 3min kasa ompumye nio yac 06cmaxicysamnts, aoxce 6i00y8aemvcs HU3KA XIMIYHUX pearyill, y pe3yabmami
SKUX YMEOPIOIOMb HOGI CROIYKU, 8 MOMY YUCLL NOMEHYIUHO Hebe3neuHi. Bupobruku kasu HamypaibHol cMaxiceHoi 6npasi agmoHoMHO Mooe-
J08AMYU NAPAMEMPU | PENHCUMU CMAICEHHS CUPOBUHU OISl MO0, WO Halikpawe 3a6e3nequmu apoMamuiHo-CMaKosi 61acmugocmi Kagu.
3ziono 3 sumozamu €C 3 2018 p. 6upobHuKu Kagu nOGUHHI MIHIMIZY6aAMU YMEOPEHH AKPULAMIOy, KOHMPOIO8AMuY Pi6Hi aKpunamioy wiis-
Xom 8i0060py npob ma ocniodNcenb, a MaAKodHC 6ecmu 0OLIK Pe3yabmamis 00CIiONCeHb Ma 3ax00i6 i3 NoM IKuleHHs HACTIOKIs. Y npogedeHo-
MY Q0CHIONCEHHT BUBHAYEHO CMYNIHb PU3UKIE 3 8UOOM Hebe3nek (XIMiuHa, MIKpobionoziuna ma (izuuna) 8i0n06iOHO 00 X00y MEeXHON02iY-
HO20 npoyecy ni020mosKy, CMANCEHHs KABU HAMYPANbHOI 6KIIOUHO 3 (hacy8aHHam ma MapKys8aHHam naxyeanus. Kepyouucs wunHumu Hop-
mMamu be3neku ma 8paxoeyrodu 00CMOGIPHI pe3yaIbmamu HayKo8ux 00CHIONCEHb, 3A3HAUeHO NPUUHAMHI (Oonycmumi) pieni pusuky. Oyinio-
BAHHS PIGHSL PUSUKIG 810 HeOe3NeUHUX YUHHUKIE Ni0 4ac UPOOHUYMEA KABU HAMYPAIbHOI CMANCEHOT MeleHOl No0aHo y Gopmi areopummy,
wo modice cyeysamu MemoouKoio 6azoeoi npoyedypu Oiisi CnpoujeHHs: nioxody peanizayii 6uMoe cucmemu ynpasiintsi Oe3neuHiCmio Xapyo-
60i npodykyii. 3a paxynok nposedenoi iOewmucpikayii ma ananizy HeOe3NeyHUx YUHHUKIE BUPOOHUKU MArMmMb MONCIUBICIbL OLIbLUL
00 ’€KMUBHO GUHAYUMU KPUMUYHI KOHMPOJIbHI MOYKU MA 6CMAHOGUMU YAPAGLIHHL HUMU, WO 6 NOOATIbUWOMY 3a06e3nedums eupoOHUYMeo

Kagu cMadiceHoi meneHoi 8i0n06ioHo 00 HOpM Ge3neKu ma sKoCmi.

Knrwouosi cnosa: nebesneuni yunnuxu, npunyunu HACCP, kasa namypanvHa cmasicena, pusuku.

Beryn

[MomynapHIiCTh KaBH [UIA KUTETIB Pi3HUX KOHTHHEHTIB
CBITY He moTpedye OCOOJMBHX CBiJUEHb UM JIOKa30BUX
(daxtiB. YKpaiHa € MOTCHLIHHUM CIIOKHBAa4YeM KaBH, sSKa
3/e0LIBIIOr0 IMIIOPTYEThCS B KpaiHy y CTaHi KaBOBOI
CHPOBUHHM — 3€JEHOr0 3€pHa, BIANOBIIHO IPOXOJUTH
BETEpHHAPHO-CaHITapHUi  (30KpeMa  (QiTocaHiTapHUI)
KOHTpPOJIb Y TYHKTaxX IPOIyCKYy 4epe3 AEp)KaBHUI KOp-
noH. Cepes OCHOBHUX KpaiH-KCIIOPTEPiB KaBU B YKpaiHy
€ bpasunis, Komym6isi, B'ernam, Itanis, [Tonpmia ta inmi.
Crpimke 3pocTaHHsI 00CSTY IMIIOPTY 3€JIEHOTO KaBOBOTO
3epHa B YkpaiHi BigOymocs B 2019 p., a B 2020 p. meit
MOKa3HUK 3pic Ha 24,1 %. 3arasom 3a ocTaHHI 5 pOKiB
iMmopT kaBu BHUpic Ha 63 % 1 B 2020 poui mocsr piBHA
48,4 tuc. Toun. [lo Toro x 64,3 % Bix 3arajgpHOr0 00CATY
IMITOPTY KaBH OOCMaXKYIOTh Ha BITYM3HSHHX ITiJIIPHEMC-
TBaX, UIO CBIYMTH PO PO3BUTOK Traiy3i BHUPOOHHUKIB
KaBW, sKi JitoTh y (opmi kpadTOBUX BHPOOHULTB Ta
BEJIMKUX MIANPUEMCTB 3 IHO3EMHUMH iHBECTHLIsIME (Za 5
rokiv import kavy..., 2021; Vorobiov & Hurzhii, 2022;
Banko, 2023).

Ormneparopu pHUHKY, IO 3aJy4eHi 10 BUPOOHHITBA Ta
00iry kaBu, 00OB’S3KOBO MalOTh 3aCTOCOBYBATH IPOTpa-
MU-IIEPEAyMOBHU 1 BIPOBADKYBATH CHUCTEMH YIIPaBIiHHS
OC3MEYHICTIO XapyOBHX NPOMYKTIB 3a MPHHIUIAMH
Hazard Analysis and Critical Control Points (Hamani
HACCP) (Pro osnovni pryntsypy..., 1997). OcobiuBa
BIINIOBINAJIbHICTh KEPIBHHIITBA IMIAIPUEMCTBA IOJISITAE B
TOMY, 11100 TapaHTyBAaTH SIKICTh Y BCIX KPUTHYHHUX TOYKaX
TEXHOJIOTIYHOTO TPOIIECY BUIOTOBJICHHS Xap4oBOi IPO-
JYKILi1, MAKCUMaJIbHO MIHIMI3yIOUH PU3UKH HEOE3MeUHUX
YUHHUKIB.

Cucrema ynpaBiIiHHSA OC3MEYHICTIO Xap4YOBUX IPOJY-
KTiB 6azyerbes Ha cemu npuHiunax HACCP, mae Ha merti
MOTIePETUTH Ta MiHIMI3yBaTH MOTEHIIIHI PH3UKH Xap4o-
BOi HeOesrmeku i 3amolirTh BUPOOHHITBY TMPOAYKTIB 3
PU3UKOM Il 3JI0pOB’st 200 KUTTS JIFOAMHH. Xap4yoBa
HeOesmeka — 1ie Te, M0 MOXKe 3pOOUTH 1Ky HeOe3MeTHOI0
a00 HEeNmpHUIaTHOIW [UIsl CIOXKHBaHHI. BaxiauBo, 100
poboua rpyna HACCP moriia BU3HAUUTH YCi €Tali CBOro
BUPOOHHMYOTO TPOLECY, HA SKUX MOXKYTh OyTH HPHUCYTHI
HeOe3nekH, o0 X MokHa OyJo yCyHyTH a00 3HU3UTH 10

6esneunoro piBHA (Food Standards Agency, 2017;
HACCEP Principles & Application Guidelines, 2022).

Po3ymiHHS BHYTPIIIHIX Ta 30BHIIIHIX ()aKTOPIB y BH-
POOHHUYOMY CEPEAOBHIL 3 YCIMa TEXHOJIOTIUHIUMH TIPOLie-
caMU € Ba)XJIMBUM JJISI TOTO, 1100 00’€KTUBHO BCTAHOBU-
TH UMOBIpPHICTh HeOE3MeKH Ta OLIHUTH 3HAYYIIICTh Hera-
THBHUX BIUIMBIB, JTOCTOBIPHO aHANi3yBaTH IMOTCHIIIHHI
HeOe31eKH, MOXKJIIMBI Y BUPOOHUITBI KO)KHOT'O XapyOBOTO
NPOJYKTYy, Ta BU3HAYaTH BIAINOBIJHI 3allOODKHI 3aXOJH.
Jlitoui BUMOTH Ta HACTAHOBH IIOJ0 PO3pPOOJICHHS, 3ampo-
BajpkeHHs mpuHIMIiB HACCP okpecioroTh 3arajibHi
MiAXOMU, OJTHAK iX PO3YMIHHS Ta IHTEpHpeTallis HE 3aB-
Kau Mae OakaHy e(eKTHBHICTh B PeaTbHUX BUPOOHUINX
ymoBax (Pro zatverdzhennia Vymoh..., 2012). Tomy
OlmpIn nmerambHE OOIPYHTYBAHHS alNTOPUTMY METOIMKH
ineHTrdikarii HeOC3MEUYHNX YUHHHUKIB Ta OIL[IHKA PIBHS
PH3HKIB Ul MiINPUEMCTBA 3 BUPOOHHIITBA KaBU JIOIO-
Moxe e(eKTHBHIlE MiITPUMYBATH JI€BICTh CHCTEMH
ynpasiinHs Oe3neynictio 3a npunuunamu HACCP.

TexHouorii BUPOOHUITBA KaBH HATYPaIbHOI CMaxe-
HOI HOCTIHHO 3MIHIOIOTECS, TOMY Ba)XJIHMBO 3a0e3redyBa-
TH aHaJI3 yCiX TEXHOJOTIYHHX CTaIliB I iACHTU(IKAIT
OiostoriyHNX, XIMIYHUX 1 QI3MYHKMX HeOe3NneuHux (axTo-
piB Ta 3amo0irT iX BHHUKHEHHIO 200 3MEHIIUTH JI0 TPHU-
HHATHOTO piBHA. Haiibinbime 3MiH KaBa OfepiKye B TIPO-
meci o0cMakyBaHHS, aJpKe BiIOYBa€eThCSI HU3KA XIMIYHHAX
peakiliii, y pe3ysbTari ssIKUX yTBOPIOIOTh HOBI CIIONYKH, B
TOMY YHCIIi 3 IOTEHIIHHO HEOE3NEeKOIO.

BrumB temnepaTypu Ta TPUBAJIOCTI HAarpiBaHHS KaBO-
BOrO 3€pHa Ha SKICTh 1 30€PEKEHICTh CIIO)KUBHUX BJIAC-
THBOCTEH KaBU HATYPAIBHOI MiJ{ 4aC TOBAPOPYXY BUBUE-
HO Ta IpOaHaji30BaHO y HayKoBii mpaui (Shapovalova &
Kravchenko, 2016). BriM, HeMae BU3HAU€HO OJIHO3HAY-
HOTO ITOKa3HHKa 4acy OOpOOKH 3epHa, OCKUIBKM BiH 3a-
JICKUTH BiJ PI3HUX YMHHHKIB, HANPUKIAM, Yac oOcMa-
JKSHHS Ha eNIEKTPHYHHUX MPHUCTPosx ckiamae 90-105 xa,
aine mipu 30inbmeHHi TemnepaTypu — 1o 180-220 °C o6-
cMakeHHS BigOyBaeThes mpotsaroMm 15-30 xB. Ha ra3oBux
poctepax 4yac o0poOKH 3epHa Iie OLIblIe CKOPOUYETHCS 1
nocsirae 10—12 xB, mpu pbOMY TemIiepaTypa CTiHOK Oapa-
bana pocrepa 235 °C, a Bcepeauni 3epua — 175 °C. 3po-
3yMLJIO, IO JIaH1 MEXi MOXYTh 3MIHFOBATHCS 3aJICIKHO BiJ

POIIYBaHHS, CKCIUTyaTalliiHUX OCOOIIMBOCTEH O0JNagHaH-

Scientific Messenger LNUVMB. Series: Food Technologies, 2023, vol. 25, no 99
109



Hayxosuii Bicnuk JIHYBMB imeni C.3. Ikunpkoro. Cepist: Xapuosi Texnomnorii, 2023, T 25, Ne 99

Hsl, O4iKyBaHUX OPTaHOJIENTUYHUX BJIACTHBOCTEH rOTOBO-
ro npoaykry (Shapovalova & Kravchenko, 2016). Bupo-
OHUKH KaBH HaTypaJIbHOI CMa)KeHOI MOXKYTh MOJICITIOBATH
rapamMeTpu 1 peXHMH CMaXEHHS CHPOBHHHU IJISI TOTO,
00 HalKkpaiie 3a0e3MeunTh apOMaTHIHO-CMaKOBi BIac-
THBOCTI KaBH.

MikHapoaHI HAyKOBI JOCTIDKEHHS KaBU 3a oOcMa-
JKCHHSI PI3HOTO CTYIEHS HAar0Th OI[HKY 3MiH XIMI4HOTO
CKJIaJly PEYOBHH, 3aCBIAYYIOTh 3HIDKEHHS 3arajbHOI KOH-
neHTpariii GeHoiB i GpaaBoHOIMIB Ta 30LIBIICHHS KOHIIE-
HTpAIlil JIETKAX OPTraHIYHUX KHCIOT 13 MiABHIICHHIM
PiBHS OOCMa)KCHHSI, @ TAK0)K BCTAHOBJICHO, 1[0 KOHIICHT-
paisi akpuiIaMify J10csra€ HalBUILOTO IKY B CEPEIHBO-
My 0OCMaKeHHI KaBH i 3HIDKYETBCS 13 TiIBUIICHHS PIBHS
obocmaxenns (Laukalgja et al., 2022). KinpkicHnii nokas-
HUK aKpWIaMidy TOCTITHWUKH BH3HAYAIM y 3pa3kax apa-
OIKM CBITJIOTO, CEPEOHBOTO Ta TEMHOTO OOCMaXKeHHS
kaBu. KOHIIEHTpaIlisi akpuiIaMily HIKOJIH HE TEpeBHIIY-
Baiia Mexi 400 MKI/Kr, a B poOYCTi MOKa3HHK JOCSATaB
MaKCUMyMy Yy AOCHIZHHX 3pa3KaX JIETKOrO Ta Cepen-
HHBOTO piBHI oOcmaxkenHs (Vezzulli et al., 2022). [oc-
JIJDKEHHST BMICTY akpuiaminy, Ol0aKTMBHHMX CHOJYK 1
AHTHOKCHJIAHTHOT aKTHBHOCTI KABOBHMX 3€PEH IMICis 00-
CMa)XyBaHHs IIPOTATOM Pi3HOT TPUBAJIOCTI Ta TeMIepary-
PHHMX DEXHMIB € I[IHHUMH JUIi OTPHMaHHS Oe3reqHoi
KaBOBOI IpoayKii. O6cMakyBaHHS 3epHa KaBH 1moHaz 10
xB npu Ttemreparypi 180 °C 3ymMoOBIIO€ pO3KIIaaHHS
(CHOJBHUX CIHOJIYK, 3HIKCHHS aHTHOKCHUIAHTHOI aKTHB-
HOCTI Ta po3kimamganHsi akpwiaminy (Hwang & Moon,
2022). PesynpTaTdl MUX JOCITIHKEHb BAYKITUBI JJIS1 BCTAHO-
BJICHHSA ONTHMAJIBHUX YMOB TEXHOJIOT1YHOTO IIPOILECY
CM@)XCHHS KaBH, IOCATAIOYH NPUMHATHUX PIBHIB IPOSBY
HeOe3MeYHNX YMHHHKIB, rapaHTyIO4Yd LUM Oe3IeuHICTh
HPOJYKTY.

€Bporelicbka areHilis Oe3leKu Xap4oBOi HPOIYKIT
EFSA Bu3Hana akpuiaMij SK TaKdi, 10 CTAHOBUTH XiMi-
4yHy HeOe3leKy B Xap4yoBOMY JIaHIIO3i, a €Bporeiicbka
Kowmicist y Pernamenri (€C) 2017/2158 BcTanoBuia 3axo-
U TIOM’SIKIIIEHHSI Ta KOHTPOJBHI piBHI AJIS 3MEHIICHHS
MIPUCYTHOCTI akpwiaMiny. PedepentHe 3HadeHHS akpu-
JmaMminy ans KaBH 3arBepkeHo Ha piBHI 400 MKT/KT.
3rigHo 3 Bumoramu €C 3 2018 p. BUPOOHHKH KaBH IIO-
BHHHI MIHIMI3yBaTH YTBOPCHHS aKpUJIaMIioy, KOHTPOJIIO-
BaTH PIBHI aKpWjaMiny HMUIIXOM BigOopy mpo0 Ta mocii-
JUKEHb, a TAKOXK BECTH OOJIIK Pe3yJIbTaTiB JIOCHIPKEHb Ta
3aXO0/IB 13 MOM’SAKIIEHHS HACIiAKIB. Po3riamaroun ckian
KaBOBOI CyMillli, OIepaTopyd IIOBHHHI BpaxoBYBaTH B
OLIIHIII PU3HUKY Te, 10 NPOJYKTH Ha OCHOBI 3epeH polyc-
TH 3a3BMYail MarOTh BUILI PiBHI aKpHJIaMily, HIX ITPOITyK-
TH Ha OCHOBI 3epeH apadiku. KoHTpoib yMOB cMa)KeHHS
KaBH MOBHHEH OyTH BKIIOYEHHI 110 MMpOrpaM-IeperyMoB
(PRP) six yacThHA HaJe)KHOiI BUPOOHUYOI MPaKTUKH. Pi-
BEHb aKpHJIaMily MOXKHA 3HH3HUTH 3a JOIIOMOTOIO BiIlo-
BIZTHUX ONTHMAaJbHUX TEMIIEPATYPHUX PEKUMIB CMaXKEH-
Hsi 3€pHA KaBW, BIPOBADKCHHS HAIEKHOI Tiri€eHIi4HOT
NPaKTHKA Ta 3aCTOCYBaHHs IPOLENYp, 3aCHOBaHMX Ha
NPUHLMIAX aHATi3y PU3MKIB i KPUTUYHUX KOHTPOJIBHUX
toyok (HACCP), MiHIMI3yl04M TUM CaMHM MOJJIMBICTh
YTBOPEHHS XIMIYHOT HEOE3EKH.

Y HOpMaTWBHOMY MOJi KpaiH-BUPOOHHKIB Ta KpaiH-
IMITOpTEpiB KaBH JiIOTH HE JIUIIE JiepKaBHI a0 MiKHapo-
mHi crangapta (ISO), a i cranmapTé HEYPSIOBUX OpTaHi-

3aliil Ta acouianid, KOTpi BHOCSATH IHHOBALl B IpoLecH
3abe3nedeHHs sKocTi kaBu (Specialty Coffee Association
Standards). BupoOHHITBO KaBH OXOIUIIOE TaKi TEXHOJO-
TiUHI eramnu: SIKICTh BUPOIIYBaHHS; SIKICTh HEPBHHHOI
00pOOKH; SKICTH 3€NMEHOTO 3epHa; SKICTh 0OCMa)XKEHOTO
3epHa Ta SKICTh MepepoOTICHHS KaBH Ha PO3YMHHY KaBY;
AKIiCTb (hacyBaHHs Ta NaKyBaHHS KaBu. Ha koxxHOMY 3
L[UX €TalliB € MeBHa HMOBIPHICTh MOPYILICHHS TEXHOJIOTIT
BUPOOHULTBA, 3MILlyBaHHS KaBH 3 CHPOBHHOIO HMXKYOTO
COpTY, BHUIAIKH MOTPAIUIIHHSA CTOPOHHIX IOMIIIOK; KO-
JKCH 13 I[MX YMHHHUKIB HETaTUBHO BIUIMBAE HA CIIOKUBYI
sKocCTi KiHueBoro npoaykty (Omelchenko et al., 2022).

[paBuna €C oo TirieHn KaBH OXOILTIOIOTH YCi eTa-
I BUPOOHHMIITBA, NEPEPOOKH, PO3MOBCIOKEHHS Ta PO3-
MIIICHHS Ha PUHKY XapyOBHX MPOIYKTIB, MPH3HAYCHUX
JUISL CIIOXKMBaHHS JIFOOMHOMK. JIJI 3aXHCTy CHOXXHBadYiB
BiJl HEIPUIHATHUX PIBHIB 3aJMITKOBOTO BMICTY MECTHIIH-
IiB TPOAYKTIB POCIMHHOTO IOXOIDKEHHS BCTAHOBJICHO
MaKCHMaJIbHO JIONYCTHMI PIiBHI 3aJMIIKIB TECTHLUIIB
(Maximum Residue Levels (MRLs) Permamentom €C
Ne 396/2005. OnHO3HAYHOIO Ta OOOB’SI3KOBOIO HOPMOO
JUIS yCIX MIANPHEMCTB, TISUTBHICTh SKHX IIOB’si3aHa 3
XapuOBHUMH HPOJYKTaMH € BEJCHHS NpOLEAyp KOHTPOIIO
3a 0e3MEeYHICTIO XapyOBUX MPOAYKTIB Ta MPOLECIB BiJIO-
BigHO a0 npurnunisa HACCP.

Meta gociigKeHHs

MeTa mochimKeHHs Moisirae B imeHTH(ikamii Ta aHa-
731 HeOe3NMeYHNX YHHHUKIB Y BUPOOHHUIITBI KaBU HATypa-
JIBHOI MEJICHOI 13 TOTOBOI CHPOBHHHM (KaBH 3€JICHON)
BKJIFOYHO 3 eranaMu (acyBaHHs, MapKyBaHHs Ta 30epi-
raHHs B KOHTeKcTi peanizauii npuniumnise HACCP.

Martepian i MeToaHn J0CTiTAKEeHb

3acTOCOBAHO CHCTEMHHMI aHai3 BITUM3HSIHHUX Ta MiXK-
HApPOJHUX 3aKOHOJABYO-HOPMATHBHUX BHMOI Ta Cydac-
HUX JOCHIDKEHb MIOA0 OE3MeYHOCTI KaBW HATypaIbHOL
CMa)keHOi MeJieHOI. MeTol KPUTHYHOTO aHajli3y BIKHUTO
mik gac imeHTH(]iKamii HeOE3MEYHNX YHHHHUKIB TMOTEH-
LWITHUX PU3MKIB NPOIYKLIT MOCTIJOBHO 10 YCIX eTamiB
TEXHOJIOTIi BUTOTOBJICHHS KaBU CMa)KCHOI MeEJIeHOI Ta
raiy3eBux (akropiB. OLUiHKY pU3HKIB HEOE3MEYHUX YMH-
HUKIB BUPOOHHUIITBA KAaBH BHUKOHAHO 3a JOIOMOIOI0 KpH-
TepiiB CEepHO3HICTh HEraTWBHHUX BIUIMBIB HeOe3Nexk Ha
3I0pOB’sl Ta MMOBIpHiCTh iX BHHUKHEHHs. Cdepa npu-
HHATHUX PIBHIB ISl 1IeHTH(]IKOBAaHUX PU3HKIB BCTAHOB-
JIeHO 3a pepepeHTHUMH 3HAYECHHS MOKa3HUKIB, 3aTBEp-
JOKEHUX HOPMATHBHUMH JOKYMEHTAMH.

Pe3yabTaTn T2 iX 00roBOpeHHst

InenTudikariis Ta aHai3 HeOe3neyHUX (HAKTOPIB € Tie-
pmmMm npuHnupmoMm Koruentii HACCP i momsrae y Bu-
3Ha4YeHHI HeOe3neyHnx (aKTopiB, 0 MOXKYTh BUHUKHYTH
a00 IMOCWINTHCH Ha KO)KHOMY eTarli BUpOOHHYOro Tpole-
Cy, a TaKOX OIHIII 1X CYTTEBOCTI. AHaI3 HeOE3MEeUHUX
(hakTOpIB € MEPEeIYMOBOIO JIOCSTHEHHS BKJIMBHUX IIUICH,
30KpeMa ISl BU3HAYCHHS BIJIOBIIHUX 3aXOZIB KOHTPO-
o HeOesmek, HeoOXigHoCTI MoaudikyBaTu npormec adbo
MPOAYKT, MO0 OEe3MeUHICTh MPOAYKTY Oyia IOZaTKOBO
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SIKICHO moutimineHa. EGeKkTUBHICT aHAIITHYHOTO MPOIIeCy
Ha JJaHOMY eTarli 3a0e3redye CTYMiHb peaji3amnii HacTyn-
HUX NPUHLUIIB, 30KpeMa OOYMOBIIOE BIAIIOBITHY Ji€-
BicTh Bu3HaueHHA KKT (KpuTHYHI KOHTPOJIBHI TOYKH) Y
puaumi 2.

Ilin dwac amamizy HeOe3meyHHX (AKTOPIB BaKIMBO
BpaxOBYBaTH IHTPEIIEHTH Ta CHPOBHHY, (i3WYHI Xapakx-
TEPUCTHKHU Ta CKJIaJ CHPOBHHH H yCiX iHTpeni€HTiB (Ha-
npuknax, pH, THm mixkuciroBadiB, aKTUBHICTH BOJIH,
KOHCEpPBAHTH) Wi 9ac i micnsg ix oOpoOkH, mporecH, o
BUKOPHCTOBYIOTBCS 10 0OpOOKH, MiKpOOioNoriyHi 0c0o0-
JMBOCTI TPOJYKTY, TEXHOJIOTiuHEe oOiaaHaHHS, pobode
cepelloBHUIlle, NaKyBaJlbHI Marepiayid, CaHITaApHUH CTaH
MANPUEMCTBA, 3/I0pPOB’sl, Tiri€Hy Ta KOMIETEHTHICTh
NIepcoHaly, YMOBH 30€piraHHs MpojayKIii, HLTbOBY ayIH-
TOPIIO CIIOXKHBAYIB.

3acTocyBaHHs Pi3HHUX IIXOMIB B OpraHizarii TE€XHO-
Jorii BUpOOHHUIITBA, BIAMIHHOCTI y peleNnTypax, iHrpemie-
HTHOMY CKJIaJli TPOAYKTY, KBaiiikaiii mepcoHany — i
Ta 1HII MOXXJIMBI ()aKTOPH 3yMOBIIOIOTH TIE€BHI BiAMiHHO-
cTi HeOe3MeYHNX YMHHUKIB AJIS1 BUPOOHHKIB TOTO CaMOTO
npoaykty. CHijIbHUM /ISl HUX € TUTIIOBHUM Iepeiik HeOe3-
MMEYHUX YHHHHKIB, a BIAMIHHOCTI ITO3HAYAIOTHCS Ha IMOKa-
3HUKaX WMOBIPHOCTI MOSIBU Ta CEPHO3HOCTI BILIMBY HeOe-
3MIEKH, BIINOBIAHO H piBHA pH3MKy. [Hpopmariro mpo
HeOe3eYHi YNHHUKN Xap4oBOi MPOAYKIIl MoTpiOHO cuc-
TEMaTHYHO aKTyalli3yBaTH BIANOBIIHO 10 3aKOHOJABUMX
Ta HOPMAaTHBHUX BHMOT, CY4aCHUX TEXHOJIOTIi Ta HayKo-
BUX JOCII/DKEHB, a TAKOXX y BUIIAJKAX MMOSBU HaJ3BHYAii-
HUX CHTYyallilf, SKi MOXYTh BIUIMHYTH Ha OC3MEUYHICThH
TPOIYKTY.

Ha eranmi mpuiiMaHHA CHPOBHHHU Ui BHPOOHHIITBA
BOXJIMBO 3a0€3MEYNTH OTPUMAHHS CHPOBHHH, SKICTh Ta
0e3MeyHICTh K0T 3aCBIAYYIOTh T0Ka30B1 GakTu (cepTHdi-
KaTH, pe3yibTaTh BUMPOOyBaHb, ToI0). Cepen mepiioye-
proBux HeOE3MEYHMX UYMHHUKIB y BHUPOOHHWIITBI KaBH €
HWMOBIPHICTb NMOTPAIUISIHHS CTOPOHHIX JIOMILIOK Ha eTarti
MpUAMaHHS Ta 3aBaHTAXXCHHS CUPOBUHHU. IloTparuistHHs
CTOPOHHIX JIOMIIIOK B OPraHi3M JIFOJIMHH MOXE MpU3BeEC-
TH JI0 TPABM PI3HOTO XapakTepy.

Kaga 3eneHa ik CUpOBHHA XapaKTePU3YETHCS HU3KOKO
SIKICHMX O3HAaK, 30KpeMa 3a 30BHIIIHIM BUTJISIOM 3€pHA,
JUISL PI3HUX COPTIB € MPUHHATHUM IIEBHUH PIBEHb NedeK-
Ty. MDKHapOIHHHM CTaHZAPT BH3HAYAE II'SITh T'OJIOBHHUX
KaTeropii AeexTiB, Mo X po3MILAAI0Th K MOTEHLIHHO
HasBHI y 3eJieHild KaBi, y (opMi KOHTPOJIBHOI KapTu Je-
(exrTiB, 3a T JOIMOMOrOK MOXXHA OLIHUTH BIUIMB TaKUX
nedekTiB Ha BTpaTy Macu Ta CEHCOpHE 3HAYEHHS KaBU
(DSTU ISO 10470:2007). Poboua rpyna HACCP moxe
BpaxyBaTH BHMOTH CTaHAAPTiB Ta PEeKOMEHAALil MiKHa-
pomuux ramy3eBux acomiamiii (DSTU ISO 4149:2016,
2017; DSTU ISO 9116:2005, 2018; Specialty Coffee
Association Standards). 3epHa KaBH, IO TOCTYMAIOTh HA
BUPOOHMIITBO TIOBMHHI BiANOBIZaTH HOpMaM O€3MeKH
(momycTrMi PiBHI BAYKKUX METaJIiB, MIECTUIMIIB, TOIIO) Ta
nonepenHbo oOymoBineHii cneuudikanii  (Derzhavni
sanitarni  pravyla..., 2001; Pro  zatverdzhennia
Derzhavnykh hihiienichnykh pravyl, 2013). HasBaicTs B
KaBi MIKOTOKCHHIB, IECTHLIUIB, PaJiOHYKIIIiB y KiTbKO-

CTSIX, IO NEPEBHUIYIOTh TI'PaHUYHO JOMYCTHMI piBHI,
MOX€ CHPHUYMHHATH OTPYEHHS, BUHUKHEHHS BaAXKHX XpPO-
HIYHUX 3aXBOPIOBAHb.

HemonaBHi pe3ynpTaTé TOCHIIKCHb BiIITOBITHOCTI
MapKyBaHHs KaBH HAaTypaJbHOI CMa)XE€HOi B 3epHaxX BCTa-
HOBWJIM, III0 MAapKyBaHHS MaKOBAaHb YCIX JOCIIKyBaHUX
3pa3KkiB KaBU He Bignosigae 3akoHy Ykpaiau “Ilpo indo-
pMamio Ui CIIOKWUBAYiB IMIOAO Xap4YOBUX MPOAYKTIB”
(Kainash & Budnyk, 2013). Omeparopu pHHKY BiAIOBi-
JabHI 3a iH(pOpMAIiI0 PO Xap4OBUI MPOIYKT, TOMY
3000B’s13aH1 3a0e3MeuyBaTu HasBHICTh 1 TOYHICTH iH(POP-
Marlii Ipo Xap4oBUH IPOIYKT.

Bynp-sxi mopymeHHs B mpoliecax 30epiraHHsi, cMma-
JKeHHSI, CYIIIHHS Ta IHIIMX NMPUHOMIB TIEPBHHHOI mepe-
pOOKH 3epHa KaBU MOXYTh CIIPHYMHH HE TUTBKK (Pi3ndHi
PU3UKH, a W 3YMOBHTH CYTTE€BHUH HETATHBHUN XiMIYHHX
200 MiKpoOiOJOTIYHUH BIUIMB Ha 3I0pOB’s MoawHU. [Ipu
BCTaHOBJICHHI MPUHHATHOTO PIiBHS MIKpOOIOJOTIYHUX Ta
XIMIYHUX HeOe3NeYHNX YHHHUKIB KEePyeEMOCh HOpPMATHU-
BaMU MIOZ0 MAaKCHMAIFHIX PiBHIB OKpeMHUX 3a0pyIHIOIO-
YMX PEUOBMH y XapyoBHX IpPOIyKTax. [0 yBarm Takox
OepyThCs 3alUCH BIAMOBIAHUX XPOHOJOTIYHUX 1 CTaTHC-
THYHUX JaHUX I[IANPHEMCTBA Ta KOMIAHIA Tranmy3i 3a
OCTaHHI 5 pOKiB, 100 1IeHTU(IKYBATH BUIAIKH a00 CH-
Tyanii, SKi BUHUKaJIX Y MUHYJIOMY 1 3aBJISIKH IbOMY MaTH
3MOTY nepen0aYnTH WMOBIPHICTD iX BUHHUKHEHHS B Maii-
OyTHROMY. HebesneuHi YMHHHMKHM Xap4oBOTO MPOIYKTY,
BUHHMKHEHHS SIKHX € OOTPYHTOBAHO OYiKyBaHUM, 3BayKaro-
YW Ha yCi TEXHOJOTIUHI MPOIeCH, BUPOOHUTY iH(DpacTpy-
KTypy, TOTPiOHO aHANi3yBaTH Ta 3aJOKYMCHTYBATH.

JeranpHui aHAi3 PU3HUKIB € KIFOYEM JI0 IiArOTOBKH
epextuBHoro miany HACCP. Sfkmo anamiz Hebe3mek
BUKOHAHO HEOO €KTUBHO, a HEOE3MeKH, KOTpi moTpedy-
I0Th PETEIbHOI0 KOHTPOJIK HE BH3HAYCHI B CHCTEMI
HACCP, man 3aBiqoMo He Oye e(eKTHBHUM, HE3aIeK-
HO BiJl TOTO, HACKUIEKH JOOpE HOTO TOTPUMYIOTHCS.

[icnst Toro, SIK CKIaJEHO BUYEPITHUN TEPENiK MOTEeH-
iHUX HeOEe3NeK, MPOBOJMUTHCS IPYTUil eTam — OI[iHKa
HeOesmek. Ha mpomy erami poGOTH 3 pU3UKAMHU WICHH
rpymn HACCP Bu3HauaioTh, SKi MOTEHIiHHI HeOe3meKn
HeoOxinHo posrisHyTH B maHi HACCP. KoxxHa moren-
mifiHa HeOe3leKka OI[IHIOETHCS Ha IMPEeIMET CepHO3HOCTI
HETaTUBHOTO BIUIMBY Ha 3A0POB’SI Ta WMOBIPHICTP ii BU-
HukHeHHA. OmiHKa WMOBIPHOCTI BHHUKHEHHs Hebe3med-
HHUX YMHHHUKIB 32 0AJIOBOIO IIKAJIOI0 Ma€ IPYHTYBATUCS Ha
JIOCTOBIPHUX JIaHUX LI0/I0 NPOsIBY HEOE3MEKH B KOHKpET-
HUX BUPOOHMYHMX YMOBaX, NMPU LOMY OYAb-sIKi 3MiHH Y
BUPOOHHULTBI (TEXHOJIOTII, O0JaJHAHHS, TOIIO) MOXYTb
BIUIMHYTH Ha iX 3MiHY SIK ¥ OiK 3HM)KEHHS, TaK 1 3yMOBH-
TH TiIBUILEHHS HMOBIpHOCTI TposiBy. Takoxk MOTpiOHO
BpPAaxOBYBaTH HACTIJIKM KOPOTKOYACHOTO Ta JOBIOTPH-
BaJIOTO BIUIMBY IOTEHIIIITHOT HEOC3MEKH, IUIIXOM OI[IHIO-
BaHHA KOXKHOTO HEOE3MEYHOr0 YHHHMKA OO0 CTYHEHS
CEepHO3HOCTI HETaTWBHOTO BIUIMBY HA 3J0pPOB’S Ta
HMOBIpHOCTI X BUHUKHEHHA. {11 JOCTOBIPHOCTI OLIHKH
HMOBIPHOCTI BUHHMKHEHHSI Ta CEPHO3HOCTI HEraTHMBHOI'O
BIUIMBY 3aCTOCOBaHO 0aJIOBY IIKaTy 3 KpUTEpisiMu Ta0I. |
Ta 2.
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Taoauns 1

Cepiio3HICTh HETATUBHHUX BILIMBIB HEOE3IIEYHNX YMHHHKIB Ha 3J0pOB’sI
p JI0D!

Cepiio3HicTh Hacumigxu uist 310poB’s IIOAHHU IlIxana omiHKu
Kpurnuna Moske BUKJIUKaTH CMEPTh 5 Gani
3HauHa Cepiio3Ha TpaBMa abo IHIMICHT, BTpaTa MPaIe3aaTHOCTI 400 3HAYHHI BIUTHB Ha 370POB s 4 Oanu
Cepenns Moske BUKIIMKATH 3aXBOPIOBAHHS (TIIKICHB 1 IOBIIE Ha JIIKApHSIHOMY ) 3 bamu
Jlerka Jlerka TpaBMa, He3HAYHMH BIUIMB Ha 310pOB’S 2 Gamu

He BuKITHKa€E BIUIMBY Ha 30POB’ st 1 Gan

Jyxe nerka

Taoauus 2
WMoBipHICTh BHHUKHEHHS HEOC3IIEYHNX YNHHUKIB

MoBipHiCTS MOBipHICTh BUHHKHCHHS/TIOSIBU [lIxana OUiHKH
Bucoka 1 pa3 Ha THXKJCHb 4 Gamu
Cepemin 1 pa3 Ha Micsmp. Y pe3ysbTaTax KOHTPOIIO nponqui’l’ BUSIBIISUTH BHIIAJIKH 3 6am
NIEPEBUILICHHS IPAHUYHO JOIYCTUMHUX HOPM IIOKa3HUKIB HeOe3IeKn
Husbka 1 pa3 Ha xBapran. IHdopMmamis i3 30BHIMIHIX JpKepen (ikcyBaa BUIAAKU 2 Gamn
BUHUKHECHHS HEOE3I1€YHOI0 YHHHHKA.
MinimasnbHa (npaktiyso = 0) pizame HiX 1 pa3 Ha | pik abo TEOPETUUHO MOXKJIIMBO 1 6an

[MizcyMKOBI pe3ynbTaTH SIKICHOTO aHalizy Hebe3rek
CIIyTYIOTh BHXITHOIO iH(OpMaILi€ro Ui MPOBEACHHS Ki-
JIBKICHOTO OI[IHIOBaHHS PU3HUKIB. 32 IOTIOMOTOI0 MaTpHIIi
aHaJli3y PU3WKIB MPOBOIUTHCS OIlIHKA, a caMe BH3Haya-
€TBCSl CTYIIHb PU3MKY Ta 30HY HEOE3IIEYHMX YHMHHHUKIB.
Omepyroun BKa3aHUMH KpPUTEPisIMH, BHPaXOBYEMO CTY-
IIiHb PU3HKY 32 TaKOIO0 (HOPMYJIOIO:

3=CxU

ne, 3 — 3Hauymicts pusuky; C — cepiio3HicTs; M —

WMOBIpPHICTB

Taoauna 3

3oHa HeOEe3NeYHNX YMHHHKIB 3aJIXKHO Bif 3HAXO-
JDKEHHS TOYKU PO3IOAUIAETHCS Ha!

- 30Ha NMPUUHITHOTO PU3UKY (CTYIiHb PU3UKY BiJ 1-6
0aJtiB) — YMHHKUK HAJICKHUTH 10 OC3MECUHHUX;

- 30Ha HENPHUUHITHOTO PU3UKY (CTYIIHb PU3UKY Bif
7-20 6aiB) — YMHHUK 3apaxOBYIOTb SIK HEOE3IECUHHH.

3a IONOMOTOI0 MaTpHIli OLIHKH PU3MKIB HAOYHO Bij-
3HAYAEMO 30HY INPUHHATHOTO 1 HENPUIHATHOTO PHU3HKY
(Tabu. 3).

Marpuiisl OLIHKHY PiBHSI PU3KKIB JJIst O€3MIEUHOCTI XapuOBUX MPOIYKTIB

VIMOBIpHICTh BUHMKHEHHs HEOE3MEYHOr0 YMHHHKA

bamn 1 2 3 4
MiHIiMaTbHA HHU3bKA cepenHs BHCOKa
1
1 2 3 4
Jy)Ke JIeTKa
Lo 2
Cepiio3HicTh 2 4 6
Lo Jerka
HACIIJKIB Bif 3
BILUTUBY 3
cepesHs
HeOe3MevHOro 4
YUHHUKA 4
3HaYHa
5
5
KpUTHYHA

30Ha NPUHHATHOTO PU3HKY UIs OE3MEYHOCTI XapUOBUX MPOIYKTIB
B 301 HenpuitHATHOTO PH3KMKY JUIS GE3NEYHOCTI XapYOBHX IIPOLYKTIB

O1liHKa PiBHS PU3UKY, 30KpEMa 30HY NPHUITHATHOTO PH-
3MKY JUIs OC3MEYHOCTI XapuyoBUX MPOIYKTIB, BimoOpakae
notpely B 3alpOBaKCHHI KOHTPOJIbHUX 3aXOJiB. 3alucu
pe3yibTaTiB aHaNi3y HeOE3NeYHUX YMHHHUKIB Ta OLIHKH
CTYIIEHS PU3HKY 3aHOCATHCS 10 Tabmuui (Tadmuns 4).

TakuM 4YMHOM, iIEHTHU(]IKOBaHI Ta NpoaHaji30BaHi
HeOEe3IeKH ITiJ] 9ac BUPOOHHUIITBA KaBH CMaKEHOI MEJICHOT

Ha yCiX eTanax TeXHOJOril PO3rJsIHYTO B IOBHOMY 00CsI31,
JIOCTaTHHOMY JJIsl TIPOBE/ICHHSI OLIHKU CTYIEHsI PU3MKIB.
Merto/0s10Tist OLIHKY HEOE3MEYHUX YHHHHKIB B KOKHOMY
HiAIPUEMCTBI Mae OyTH OIMcaHa, a pe3yJbTaTH OLIHKU
PH3HKIB ITOBHHHI MIATPUMYBATHCS B HAJIEXKHOMY CTaHi y
(hopmi noxkymeHToBaHOi iHpopMarii.
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Tabauus 4
Amnaini3 HeOe3NeyHNX YMHHUKIB ITi1 Yac BUPOOHHUIITBA KaBU HATYPaIbHOI CMaXKEeHO1

Owinka
° CTYICHS
S PU3HKY
: s
Etan 5 g . PR
. 5= . KoHTponbHi moka3HUKH, 2 8 =
TEXHOJOIIYHOTO  © & He6e3neunnit unnank (HY) . N 5 ¢ &
© npuiHATHUH piBens HU 2 E B
npouecy = g £ %
= = 8 =z
) g, 2 °E
m o = g
OO E
Q
b BincyrHiii - - - -
. X BincyrHiit - - - -
[IpuiimanHus o | oey
CHDOBHHIL MMoOBipHICTh NOTPATLISIHHS He nonyckaerncs 2 1 2
p CTOPOHHIX JOMILIOK
Bwmict HegoOpOSKICHHX 3epeH He Oinbie Hik 3 % 1 2 2
. Macoga uactka Aduatokcuny B1, He Giblie Hix 5 Mr/kr
b MIiKOTOKCHHU . . 1 3
MacoBa 4acTKka OXpaTOKCHHH A He OiibIIe HiXk 5 MI/KT
Aneprenu He nomyckaerbest 313
[MecTrumomn Huxnopdoc — 0,02 mr/kr
Oxkcamin — 0,1 mr/kr 1 1 1
epmerpun — 0,05 mMr/xr
X [unepmerpun — 0,05 Mr/kr
Pagionykian 137Cs, He 6inbiue Hix 200 Bx/kr 1 1 1
CupoBuHna — KaBa %0Sr, me Ginpme Hix 50 Br/kr
3ejIeHa Baxki meranu MacoBa yacTka CBUHIIO, He Oinbiie HiXx 1,0 MI/kr; 1 1 1
Macosa yactka kaamito, He Oinbiie Hix 0,05 mMr/kr;
MacoBa yactka pTyTi, He O6ibe Hixk 0,02 Mr/xr
Bosora Macoga yacTka BOJIOTH, He Oinbine Hix 12 %
CTOpOHHI TOMIIIIKH He nonyckaerncs 1 2 2
@ MeranoMartiTHi JOMIIIKH, HE
OinbLIe 0,0005 % 1 1 1
MacoBa yacTka JJaMaHHX Ta TEM-
HUX 3€peH, He Ourbine 8 % 1 1 1
b BincyrHiit - - - -
30epiranHs X BincyTHiii - - - -
CUPOBUHU @ Boutoricts npuminmeHHs Bomnoricte npumirniens, He 6utbine Hix 70 % 21 2
CrtopoHHI mpeaMeTH He momyckaerbest 1 1 1
3aBaHTaKCHHS b Bincyrhiit - - - -
KaBHU JUIs Tipocito- X BincyTHiii - - -
BaHHA &  TlomamaHHs CTOPOHHIX MTPEIMETIB He no3Bonserbes 1 1 1
b BincyrHiii - - - -
MarnitHa cema- X BincyThiit - - -
allis KaBu MeTanoMardiTii JOMIILIKH, HE
p @ ITHL A g 0,0005 % 21 2
OlyIbIIIE
b BincyrHiii - - - -
BincyrtHii Bouoricts — 4 % 1 11
CMakeHHsT KaBH . .
X TemmnepaTypa i yac cMa)KeHHs Axpunamig — 400 MKr/ KT 2 1 2
® TlomagaHHS CTOPOHHIX MPEIMETIB He no3BonsieTnes 1 1 1
OXO0J0KeHHS, b BincyThiit - - - -
3MimyBaHHsi a0 X Bincyrhii - - - -
apoMaTu3aLis &  TlomamaHHs CTOPOHHIX MTPEIMETIB He no3Bonserbes 1 1 1
b BincyrHiii - - - -
IMomen xaBu X BincytHii MacoBa yacTka 30114, He Oinbiue Hixk 5 % 1 11
&  TlomamaHHs CTOPOHHIX MPEAMETIB He no3Bonserbes 1 1 1
®dacyBaHHsA KaBU B b Bincyrhiit -
HaIlBaBTOMAaTH4- X BincyrHiii - - - -
HOMY PEKHMI ) BouioricTh npuMilieHb BigHocHa BosoricTs MoBiTpsi, %, He Oinblue HiX 75 2 1 2
b Bincyrhiit - - - -
ITaxyBaHHs, . .y
X Bincyrniit - - - -
MapKyBaHHS . L . .
[ BpasznusicTs 10 danpcudikarii BinnoBigHICTh TOBAPHOMY TaTYHKY 2 1 2
PO3MHOKEHHS ITATOreHHUX MiKpO-
. B oK  MIKp 5.102 KYO/r 21 2
30epiraHHs Ha opraHi3miB (MOKa3HUKH IBiJi)
CcKIami X BincyrHiii - - - -
o) BonoricTs npuMilieHs BingHocHa Bosoricts noBiTpsi, %, He Oinble HiX 75 2 1 2

Tpumimxa: b — HeOGe3neyHi YMHHUKY 010I0TIYHOTO TTOXODKEHHST; X — XiMivHI HeOe3meuHi ynHHNKH; O — (iznyHi HeOe3neuHi YNHHUKI
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BucHoBku

Pesynbratu inentudikanii i oriHku Hebe3NeK noTpio-
HO aKTyali3yBaTH IIiJl 4ac NpOBeAeHHs BepH(ikalii, ska
Ma€ MiITBepAKYBAaTH, IIO:

- TUIaH YTIpaBIIiHHS HeOe3lekaMu peani3oBaHuil i pe-
3yJbTaTUBHUI;

- piBHI HeOe3MeK — B paMKax MPUHHATHUX PIBHIB;

- BXIJIHI JJaHi Ui aHai3y HeOe3IeK aKTyali3yoThes.

A TakoX y BHMAIKaX, SKIIO:

- BCTaHOBJICHO HEBIIMOBIIHICTh MPOAYKIIi, BUHUK-
Jla HaJI3BUYAiHa CUTYAIlis], 1[0 MOXKE BIUIMHYTH Ha Oe3re-
YHICTh CHPOBHHH Ta TOTOBOI MIPOAYKIIII ;

- BUYMHCHI 3MIiHM B [iSUTBHOCTI IiIMPHEMCTBA,
OB’ s13aHi 31 3MIHOIO TEXHOJIOTIH, 00JIaJHAHHS TOIIIO;

- BHECEHi JONOBHEHHs a00 3MiHH 10 HOPMAaTHBHHX
epepoOKy, 30epiraHHs Ta peasizallii.

IlependayaemMo, M0 MEPCIEKTUBHICT IOCHIIKECHD
MOJISIra€ B MOXKJIMBOCTI 3aCTOCOBYBATH HAaBEJICHUH aliro-
puT™M vy imeHTH}iKamii HeOS3NECUHMX YMHHHUKIB K OJHI€T 3
MeToauk peaizanii nepuoro npununy HACCP y Bupo-
OHMIITBI KaBU HATYpaJIbHOI CMakeHOi. Takox onepaHi
pe3yJbTaTi € MEePeayMOBOIO Ui BUKOHAHHS HACTYITHHX
JMOCTIUKCHh 3 BU3HAYCHHS KPUTUYHUX KOHTPOJIBHHUX
TOYOK Ta BCTAHOBJICHHS 3alTO0DKHUX 3aXOJIB YIIPaBIIHHI
JUTS 3a0€3NCUeHHS] BUPOOHHIITBA KAaBU CMaXCHOT MEJICHOT,
3TiTHO 3 HOpMaMH O€3MEYHOCTI Ta AKOCTI.

Bigomocti npo koH(UTIKT iHTEpeciB
ABTOpH CTBEPIKYIOTh PO BIACYTHICTH KOH(MIIIKTY
IHTEepeciB.
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Nagovska, V. O., Bilyk, O. Ya., Slyvka, N. B., & Mykhaylytska, O. R. (2023). Changes in the quality
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In recent years, there has been a scientific interest in healthy nutrition, namely the development and
consumption of products. which have a beneficial effect on the human body and can reduce the risk of
various diseases. The work aimed to investigate the change in the quality of sour milk curds with candied
fruit and dry licorice root during storage. The research was carried out at the Ivano-Frankivsk DP, as well
as in the laboratory of the Department of Technology of Milk and Dairy Products of the Stepan Gzhytskyi
National University of Veterinary Medicine and Biotechnologies Lviv. When determining the titrated acidity
in curds with candied fruit without licorice root during the storage period at a temperature of 4 £ 2 °C, it
increases from 200 °T to 230 °T. In sour milk curds with candied fruit and dry licorice root, the titrated
acidity on the first day of storage was 220 °C T, and on the fifth day — 230 °T. Since, according to the
standard, fermented milk curds with candied fruit can be stored for no more than 3 days, based on the
conducted research, we conclude that the newly made curds are entirely safe for consumption during the
above period. Analyzing the microbiological indicators of newly created sour milk curds with candied fruit
and dry licorice root, we can conclude that this product is harmless to health, as its sanitary condition
meets the standard's requirements. Thus, using dry licorice root in producing sour milk curds with candied

fruit as a non-dairy additive does not impair the microbiological indicators of this type of curd.

Key words: fermented milk products, candied fruit, licorice root, titrated acidity, microbiological indi-

cators.
Introduction

Sour milk cheese is a sour product made by ferment-
ing milk, buttermilk, or its mixture with milk and leaven-
ing preparations using acid, acid-rennet, or thermo-acid
protein coagulation methods. According to the accepted
classification, sour milk cheese is divided into the follow-
ing types depending on the fat content: fatty, semi-fat, and
low-fat. The method of protein coagulation, hardware and
technological design of the process, etc., can also be the
basis of the distribution. Cheese products include cheese
products and semi-finished cheese products. Cheese
products occupy the largest segment in the production of
the products mentioned above (Nazarenko, 2014; Mos-
tova & Klusovych, 2015; Popescu, 2015; Telezhenko et
al., 2018; Aini et al., 2019; Gao et al., 2021).

Sour milk cheese is a product of a highly digestible
universal purpose. In addition to direct consumption, it is

used to prepare various dishes and as a basis for a wide
range of cheese products. The main feature that character-
izes sour milk cheese and determines its high nutritional
and biological value is the increased protein content (10-
16 %) compared to whole milk (3.2-3.3 %). Most of the
proteins in sour milk cheese are casein. The protein com-
position of sour milk cheese includes all essential amino
acids (Ryzhkova, 2013; Kitchenko, 2014; Lialyk, 2015;
Horiuk, 2016; Samilyk, 2017; Lappa et al., 2022).

Curd products are made from sour milk cheese ob-
tained from pasteurized milk or buttermilk or its mixture
with milk, with the addition of cream, butter, flavoring
and aromatic fillers and food additives with or without
further heat treatment (for thermized curd products), and
are intended for direct consumption. Semi-finished prod-
ucts from sour milk cheese are produced in special work-
shops at dairy enterprises following the regulatory docu-
mentation for these products. For direct use, cottage
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cheese semi-finished products require additional pro-
cessing: mechanical or thermal (Nagovska et al., 2016;
Sukhorska et al., 2017; Hachak et al., 2018).

The development and production of dairy products us-
ing raw materials of plant origin is one of the priority
areas of the dairy industry. For the organization of the
production of such products, preference is given to an
integrated approach, which is connected with the intensi-
fication of traditional technologies of dairy products, on
the one hand, and the use of non-traditional sources,
mainly of plant origin, on the other (Slyvka et al., 2019,
2022; Nagovska et al., 2023).

The production of sour milk curds with candied fruit
and dry licorice root will expand the range of products,
give them therapeutic and preventive properties, and
reduce the cost of milk per unit of production.

For the first time, licorice was used in China, along
with ginseng root (Hnitsevych & Volnova, 2010; Kwon et
al., 2020; Ding et al., 2022). Licorice is often used for
children, expectant mothers, and the elderly, as it is safe
and has general strengthening effects. Its value for official
and folk medicine is due to its anti-inflammatory, expec-
torant, and antispasmodic effects. Licorice stimulates the
body, helps increase immunity, and combats systemic
inflammation and excessive fat deposition. Has weak
antidepressant effects. The healing properties of licorice
root are determined by its unique composition of biologi-
cally active components. The plant contains asparagine,
glycyrrhizin, and several acids — glycyrrhizic, ascorbic,
glycyrrhizic, and some others, which form the main effect
on the body. In addition, the plant contains coumarins,
terpene compounds (saponins), sterols, and bioflavonoids.
Licorice root is also rich in mineral components - iron,
copper, aluminum, selenium, zinc, manganese, potassium,
etc (Hnitsevych & Kravchenko, 2011; Poperechnyi et al.,
2012).

The aim of the research

To investigate the change in the quality of sour milk
curds with candied fruit and dry licorice root during stor-
age.

Material and methods

The experimental part of the work was carried out at
the Ivano-Frankivsk City Dairy Product and in the labora-
tory of the Department of Technology of Milk and Dairy
Products of the Stepan Gzhytskyi National University of
Veterinary Medicine and Biotechnologies Lviv.

Determination of mass fraction of moisture. An accel-
erated method was used to determine the mass fraction of
moisture based on drying the sample at a temperature of
150 °C for an hour. A 3-5 g sample weight is mixed with
6-7 g of sand and placed in a drying cabinet. The mass
fraction of moisture is calculated according to the formu-
la:

B= (Xz—X3) / (Xz-Xl)

where X;, X, X3 — mass of sand and gravel weighed
and, after drying, g

Determination of the acidity of sour milk cheese. De-
vices and reagents: burettes, porcelain mortars, 50 ml
pipettes, technochemical scales, 0.1 n. NaOH solution,
distilled water (temperature 35-40 °C), and a dropper
with an alcoholic phenolphthalein solution.

Technique of work:

1. Place a portion of cheese (5 g) in a porcelain mortar
and grind well in 50 ml of distilled water heated to 35—
40 °C.

2. Add 2-3 drops of phenolphthalein and titrate to 0.1
n. alkali solution until a faint pink color appears, which
does not disappear within 1 minute.

3. The number of milliliters of alkali used for titration
is multiplied by 20, and the product's acidity is obtained
in degrees Turner.

Determination of the number of lactic acid bacteria.
This standard applies to food and fermented milk prod-
ucts, leavens, bacterial concentrates, and bacterial prepa-
rations of lactic acid bacteria and establishes a method for
determining viable lactic acid microorganisms and their
maximum possible number (MPN). The method is based
on sowing a certain amount of the product and (or) its
dilutions in liquid or agarized selective nutrient media,
cultivating the crops under optimal conditions, and, if
necessary, determining the morphological and biochemi-
cal properties of the detected microorganisms and their
counting. The method is designed to establish compliance
with microbiological indicators of the quality of food and
fermented milk products, leavens, bacterial concentrates,
and bacterial preparations of lactic acid bacteria with
regulatory and technical documentation requirements to
clarify the causes of food product defects.

Identification of Escherichia coli bacteria (E. coli).
The method is based on the ability of bacteria of the
group of Escherichia coli (sporeless, gram-negative, fac-
ultatively anaerobic bacteria) to ferment lactose in a nutri-
ent medium at a temperature of (37 £ 1) °C for 24 hours
with the formation of acid and gas (BGCP).

Determination of the number of yeasts and molds is
carried out. The method is based on sowing a certain
amount of the product or its dilutions in a selective agar
medium, cultivating the crops at (24 £ 1) °C for 5 days,
counting all visible colonies of yeast and mold fungi,
typical for macro- and (or) microscopic morphology.

Results and discussion

To establish how the quality of sour milk curds with
candied fruit and dry licorice root changes during the
storage period, their samples stored at a temperature of
4+ 2 °C and air humidity not higher than 85 % were
studied. According to SSTC 4503:2005, “Curd products.
General technical conditions”, the storage period of non-
thermalized sour-milk curds is 72 hours. To see whether
curds' quality changes after their storage period ends, we
will also analyze it after the period specified in the stand-
ard.
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Table 1

Changes in the indicators of sour-milk curds with candied fruit and dry licorice root during storage

Titrated acidity, °T

Mass fraction of moisture, %

Storage sour milk cheeses with

sour milk curds with

sour milk cheeses with sour milk curds with

period, days candied fruit cand1led frult and dry candied fruit candl.ed f}'ult and dry
licorice root licorice root
1 200 220 66 66
2 210 220 66 66
3 220 220 66 68
5 230 230 70 70

As we can see from the values given in Table 1, titrat-
ed acidity in curds with candied fruit without licorice root
increases from 200 °T to 230 °T during the storage period
at a temperature of 4 = 2 °C, i.e., by 30 °T. In sour-milk,
curds with candied fruit and dry licorice root, titrated
acidity on the first day of storage was 220 °T, and on the
fifth day — 230 °T, i.e., the increase in acidity level will be
only 10 °T.

According to SSTC 4503:2005, the storage period of
sour milk curds is no more than 72 hours, that is, three
days, but we also conducted research for 5 days of stor-
age. That is why it is necessary to establish the microbio-
logical indicators of curds with candied fruit and dry
licorice root for one to five days, including storage, i.e.,
120 hours.

The primary safety criteria for any products, including
sour milk curds, are the following indicators: the titer of
bacteria of the Escherichia coli group and MAFAM in 1 g
of the product. These indicators should not be higher than
specified in regulatory documents (TCC 25027034-004-
99) when establishing the storage period of new types of
products.

Table 2

In addition, to determine the shelf life of new prod-
ucts, it is essential to determine the number of microscop-
ic fungi and yeast necessary for the long-term storage of
products.

Since dairy products are stored at a low temperature
(4 £2 °C), the development of fungi and yeast is possible.
At the same time, the protein and fat products change, and
their marketability deteriorates. Also, the appearance and
development of mold fungi in dairy products, particularly
in sour milk cheeses and curds, leads to the advancement
of toxins by 2—4 mm inside the product.

For microbiological studies, fermented milk curds
with candied fruit and dry licorice root were selected for
the 1st, 2nd, 3rd, and 5th days of storage at temperature
(46 °C). Fermented milk curds with candied fruit with-
out dry licorice root with the same term and storage tem-
perature were selected for comparison.

Analyzing the microbiological indicators of newly
created sour milk curds with candied fruit and dry licorice
root, we can conclude that this product is harmless to
health, as its sanitary condition meets the requirements of
the standard.

Microbiological indicators of sour milk curds with candied fruit and dry licorice root during storage at temperature

(4+2)°C

Sour milk curds with candied fruit

Sour milk curds with candied fruit

Indicators and dry licorice root Norm
Duration of storage, days Duration of storage, days
1 2 3 5 1 2 3 5

Bacteria of the coliform group 0.1 0.1 0.1 0.1
(coli-forms), absent in the mass of  0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0,001
the product, g 0.001  0.001 0.001 0.001 0.001 0.001 0.001 0.001
Pathogenlc MICTOOTEANISMS, Absent Absent not allowed
including salmonella
Microscopic fungi, CFU/g 3 3 3 4 2 2 3 4 -
Yeast, CFU/g 2 2 3 3 2 2 2 3 -

For example, Kesler's medium was used to establish
the titer of Escherichia coli, and three dilutions of the
product were made (0.1, 0.01, and 0.001 g). During five
days of storage at 4—6 °C, the indicator remained at 0.01
g. Also, the titer of Escherichia coli in curds with dry
licorice root did not differ from curds without the addition
of licorice.

In addition, in newly made curds with dry licorice root
and curds without licorice, the number of microscopic
fungi and yeast and the process of their growth during
storage at temperature (4 + 2 °C) were determined. Based

on the data in Table 2, it can be seen that the values of
both types of cards are slightly different from each other.
Therefore, it can be concluded that using dry licorice root
in producing sour milk curds with candied fruit as a non-
dairy additive does not worsen the microbiological indica-
tors of this type of curds.

It is known that some types of yeast and microbiologi-
cal fungi can develop at low temperatures. Therefore,
their number increases slightly at the temperature (4 +
2 °C), which is necessary for dairy products (Fig. 1).
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Fig. 1. Growth curves of: a) microscopic fungi; b) yeast

The presented figures show that the growth of fungi
and yeast is small during the entire storage period, namely
5 days. Since, according to the standard, fermented milk
curds with candied fruit can be stored for no more than 3
days; the newly created curds are entirely safe for con-
sumption during the above period.

Conclusions

Curds with candied fruit and dried licorice root are
functional products, as licorice contains natural anti-
inflammatory steroids.

In producing curds with candied fruit and dry licorice
root, it is not necessary to use new expensive equipment.
For this, you can use the existing equipment of whole
milk products at any factory.

In the production of sour milk curds with candied fruit
and dry licorice root, the amount of sugar is reduced due
to the introduction of licorice.

Dry licorice root does not reduce the microbiological
indicators of these curds, and they correspond to curds
without licorice root.
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