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CYYACHE OBJIA/THAHHA A PI3BAHHA ®PYKTIB: TEXHOJIOI'TYHI
HIIAXO0AU I KNACU®PIKALIA

T. M. TEBKIBCBKA, xanouoam mexniunux Hayx
0. B. AYHIAK, kanouoam mexuiunux nayx

K. B. PYBAHKA, kanouoam mexuiunux Hayx
HaunionaJbHuil yHiBepCUTET Xap40BUX TEXHOJIOTIH

Y cmammi poszensmymo cyuachi acnexmu 8ubopy, kiacugikayii ma
3ACMOCy8aHHs 00NAOHAHHA Ol pI3aHHA (pyKkmie V Xapuosiil NpoMUCIO80CHII.
OO0IpyHmMOBaHO aKmMyaibHiCmMb memu Yy KOHMeKCMi 3p0Cmar4020 NONUmy Ha 20moay
00 CNOJNCUBAHHS NPOOYKYIIO, BUCOKUX BUMOZS 00 2i2i€EHU, CMAOIIbHOCMI AKOCMI ma
eghexmuernocmi supobruuux npoyecis. Iliokpecieno, wo o06aa0HaHHA 015l Pi3AHHS
@PpyKkmie € KIHUo8UM elleMEeHMOM MeXHON02IUH020 JlaHyoea, KUl 3abe3neuye
Mexauizayiro mpyooMiCmMKUX onepayii, 3MeHWEHHS 8Mpam CUPOBUHU, MOUYHICMb
2eomMempii Hapi3Ku ma 8i0N0GIOHICMb CAHIMAPHUM HOPMAM.

KurouoBi cioBa: obnaonanns ons nepepoboku ¢pykmis, ouuwyeHHs, pi3auHsi,
Xap4oea npoMucio8icms, Kiacugikayis, cuposuHa.

Beryn. YV cyuacHiii Xap4oBiii MPOMUCIOBOCTI 00JIaTHAaHHS TS pi3aHHS PPYKTIB
BiJIiIrpa€e KIIIOYOBY POJb y 3a0e3reueHHl ePEeKTUBHOTO, OE3MEeYHOro Ta SIKICHOTO
nepepoOIeHHS] CHPOBHUHU. 3pOCTaHHS TIOMKUTY HA TOTOBY JI0 CTIOKUBAHHS TPOIYKITITO,
3py4yHi opMaTH MaKyBaHHS, a TAKOXX BUCOKI BUMOTH JI0 TITl€HU Ta CTaOUIBLHOCTI
SIKOCT1 CTUMYJIIOIOThH ITiIMPUEMCTBA J0 BIPOBAHKCHHS aBTOMATH30BAaHUX PIIICHL HA
eTanax miAroToBkH GpykTiB. Take oOgagHaHHS TO3BOJISIE MEXAHI3yBaTH TPYAOMICTKI
IIPOIIECH, 3MCHIIIMTH BTPATH CUPOBHHM, MIABUIIMTH MPOIYKTUBHICTH 1 3a0€3MCUUTH
CTaOlIbHY TEOMETPII0 pi3aHHs, 10 KPUTUYHO BaXKJIWBO IS  IOJAJIBIIUX
TEXHOJIOTIYHUX onepariiit [ 1-3].

OO6nannanus 17 pizaHds GPYKTIB € HEOOX1THUM JJIsi BAPOOHUIITBA ITUPOKOTO
CHEKTpa TPOJYKTIB: CBIXUX (PPYKTOBHX cajaTiB, JHKEMIB, BapeHHS, I[yKaTiB,
bpykToBUX HamiB)aOpUKaTiB, CYIIEHUX Ta 3aMOPOKEHHUX (PYKTIB, AUTIYOTO
XapuyBaHHs, 1ecepTiB, a Takoxk st HoReCa-cermenty [4]. CupoBuHOIO 17151 0OpOOKH
BUCTYNAIOTh K TBEP/l TUIOAM (s0IyKa, TPyIIi, aifBa), Tak 1 M skl a00 HiXHI QPyKTH
(mepcuku, KiBi, OaHaHW), a TaKOX ITUTPYCOBI, aHAHACH, JWHI, STOAH. Y CITIIITHE
BIIPOBAPKCHHSI BIIMOBITHOTO OOJaJHAHHS JO3BOJISIE HE JIUIIE 3HU3UTH BUTpPATH HA
py4Hy Tpaio, a ¥ 3a0e3nedyuTH CTaOUIbHY SKICTh MPOAYKINi, BIJAMOBIAHICTh
CaHITapHUM HOpMaM Ta KOHKYPEHTOCIIPOMOKHICTh HAa BHYTPIIIHBOMY 1 30BHIITHBOMY
pUHKax [S].

OO6naaHanHs A1 piaHHS GPYKTIB TOBUHHO BIAMOBIaTH BUMOT'aM Tr1€HIYHOTO
nu3aiiHy, Oe3MeKy eKCIUTyarTallii Ta MPUAATHOCTI AJis eKCIOPTY 10 €BpPONEHChKOro
Coro3zy. 3rigao 3 JICTY EN 1672-2:2018 [ 1], KOHCTpyKIIisi MAIlIMH Ma€ 3a0€3MeuyBaTH
JIeTKE OYUIICHHS, YHUKATH HAKONMHWYEHHS 3alMIIKIB MPOAYKTY Ta 3amooiratu
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MIKpOOHOMY 3a0pyIHEHHI0. MaTepiaiu, 10 KOHTAKTYIOTh 3 XapUOBHUMHU IIPOAYKTAMH,
NOBUHHI OyTH KOpPO31MHOCTIMKMMHU, HETOKCUYHUMH Ta MaTH IJIaJIKy HOBEPXHIO 0€3
TpimuH 1 nop. KoHctpykuist 006sajHaHHS Ma€ BUKJIIOYaTH MEPTBI 30HU, TOCTP1 KyTH Ta
BaXKKOJIOCTYIIHI IUISIHKH, 1[0 YCKJIQJHIOIOThH CaHITapHY 00pOOKY.

Bumoru 6e3nexu, BukianeHi B JJCTY ISO 14159 : 2010 [2], nepenbadaroTh
3aXHCT OIlepaTopa BiJ TpaBM, OCOOJMBO TpH POOOTI 3 PDKYYUMH €JIEMEHTAMH.
OO6naHaHHA TOBUHHO MAaTH 3aXUCHI KOXKYXH, OJOKYBaHHS JOCTYITY O HEOE3MeUHUX
30H Ta OyTH O€3MEeYHMM IIiJl Yac OYHMIICHHS 1 TEeXHIYHOro oOciyroByBaHHs. Bci
€JIEMEHTH, 1110 KOHTAKTYIOTh 3 MPOJIYKTOM, MalOTh OyTH BUTOTOBJICHI 3 MaTepiajiB,
0e3neuHuX 7S 3J0POB S JTIOIMHH.

Jlns excriopty nmo kpain €C oOnagHaHHS ITOBUHHO BiJIOBIJATH BHMOTaM
Regulation (EC) No 1935/2004 [3]. Lleit periiaMeHT BCTAaHOBJIIOE, II0 MaTepiaiu, sSKi
KOHTaKTYIOTh 3 XapYOBUMHU IMPOMYKTaMH, HE TOBHHHI TepeaaBaTd PEYOBHHH Y
KUIBKOCTSX, IO MOXYTh 3arpoKyBaTH 3J0pOB’I0, 3MIHIOBaTH CcKiajx abo
OpraHoJIENITUYHI BJIACTUBOCTI MPOAYKTY. BupoOW MaroTh OyTH HaleKHUM YHHOM
MapKOBaHI, CYMPOBOKYBATHUCS JEKJIapalli€lo BIAMNOBIAHOCTI Ta MaTH 3abe3nedyeHy
TpacoBaHicTh [3].

Takum yuHOM, OoONagHAHHS AN pi3aHHA (PYKTIB MOBUHHO OyTH HE JIUIIE
e(heKTUBHUM y poOOTI, a ¥ BIAMOBIIATH BHCOKHUM CTaHJapTaM TirieHu, O0e3meKku Ta
HOPMaTHUBHHUM BUMOTaM JIJIs1 MI>KHApOIHOT TOPTIBIII.

AHaNi3 ocraHHix aochaimkeHb i myOuaikamiid. OOnmamHaHHS 171 pi3aHHS
dPYKTIB Bifirpae KIOUOBY poib y XapdoBili mpommcioBocTi. Moro kmacudikamis
0a3yeThCcsl Ha KUIBKOX KPHUTEPISX, M0 JO3BOJSIOTH OOpaTH ONTHUMAIbHY TEXHIKY
3aJIeXKHO BiJl BUIY CHPOBUHH, 00CSTIB BUPOOHHIITBA T BUMOT JI0 KiHIIEBOTO MTPOYKTY.

OCHOBHI TWIIA MAaIIWH JUIsl pi3aHHA (PPYKTIB TMOAUISIOTHCS HA Taki TPYMH:
MallMHU TONEPEYHOro pi3aHHs, MAllMHU Ui pi3aHHS Ha KyOMKM Ta OpycCKH,
yHiBepcallbHI KOMOIHOBaHi ycTaHoBKkU [6—8]. Tlepiri 3a0e3neuyroTh TOYHE CKUOKOBE
Hapi3aHHA IUIOJIB IJIs MOJANbIIOr0 NaKyBaHHA a0d0 CYLIIHHS; APYT1 3aCTOCOBYIOTHCS
y BUPOOHHUITBI (PYKTOBHUX CajaTiB Ta KOHCEPBIB; TPETs Ipyna € HaOUIbII THYYKOIO,
JI03BOJISIFOYM 3MIHIOBATH THITH HOXXOBHX KaceT 3aJIKHO BiJ BUAY CHpOBHHU. [leski
MalIuHU MOXYTh TOEJHYBATH KijJbKa (DYHKIIHM, HAIPUKJIAA, OYUIICHHS, pi3aHHS Ta
NoIpIOHEHHS, 1110 3HAYHO MiABUIILYE €(hEeKTUBHICTH BUPOOHUUYOTO TIPOLIECY.

VY crarTi [9] onrcaHo MPOTOTHUN MOBHICTIO aBTOMATU30BAHOTO MIPUCTPOIO, KU
MOEJIHYE TPEIU3iiHI KEpOBaHI MPUBOAM, CEHCOPHY CHUCTEMY MAIlIMHHOTO 30py Ta
ABTOMATH30BaHE OOCPTaHHS JUISI BHKOHAHHS BCIX OINEpaIliii: OYMINCHHS IIKIPKH,
BUJIAJICHHS HACIHHEBOT KaMepH, Hapi3aHHS Ta Bi[KUMAHHS COKY.

PiBenr aBTOMaTH3aIlli TaKOXK € BAXKJIUBUM KpHUTepieM. PydHe oOnamHaHHS
3aCTOCOBYETHCS MEPEBAXHO B Manmx 1exax Ta B 3akmamax HoReCa, ne BakimBa
TOYHiCTh 1 KOHTpoib [10]. HamiBaBTOMAaTH4YHI CHCTEMH TOEIHYIOTh pPY4YHE
3aBaHTa)XEHHS 3 aBTOMAaTUYHUM IpoLecoM OOpoOKH, a MOBHICTIO aBTOMAaTHYHI JIHIi
3a0e3MeuyoTh O0e3nepepBHY poOOTY 3 MIHIMaJbHUM BTPYYaHHSIM omeparopa. Taki
JiHIT YacTO OCHAIEHI KOHBEEPAMH, CEHCOpPaMHU KOHTPOJIIO SIKOCTI Ta CHUCTEMaMH
CaMOJIIarHOCTHUKH, 1110 JO3BOJISIE€ IHTETPYBATH iX y BEJIMKI BUPOOHMU1 KoMIUIeKkcH [ 10—
13]. ABropu [14] HaBOASTH HOBUI MIAXIA: AUISHKH SOJYYHHUX CJIAHCIB 00POOISIOTHCS
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aTMOC(EPHOI0 TIIa3MOI0, a TOTIM iX KJIacH(IKyIOTh 3a TBEPIICTIO 3a JOMOMOTOIO
3TOPTKOBUX HEUPOHHUX MEPEK.

Cremianizaniss o0naHaHHS BU3HAYa€ HOro aganTaliio J10 KOHKPETHOTO BUIY
¢pykriB. Hanpuknan, 11 107ayK 1 rpyll BUKOPUCTOBYIOTHCS MAIIMHU, 1110 OJJHOYACHO
OYHIIAIOTh, BUAAISAIOTH CEPICBUHY Ta Hapi3aloTh Ha cermeHTtd [15]. Jlns HiXHUX
IJIOJIIB, TAKUX SK KiBl, IEPCUKU YU aOPHKOCH, 3aCTOCOBYIOTh JEIiKaTHI HOKOB1 a0o
MapoBl OYHCHUKH, SIKI HE TMOMIKOKYIOTh M SKOTh. L{UTpycoBi 0OpOOISIOTHCS
CrHeriagi3oBaHUMH MalllUHAMH 3 OOEpPTOBUMHU HOKaMH, 110 €(PEKTUBHO 3HIMAIOTh
IIKIPKY Ta PO3IAUIAIOTh IUTIA HAa YacTOYKHU. YHIBEpCaldbHI MOJEI JIO3BOJISIOTH
3MIHIOBATH HAJAIITYBaHHS 3aJIEKHO B/l TUITY (DPYKTa, IO POOUTH X TPUAATHUMH JJISI
OaraTornpodinbHOTO BUpOoOHMITBA [ 15-17].

SxicTh pi3aHHSA (QPYKTIB Yy MPOMHUCIOBHUX YMOBaX € HE MPOCTO MPOMIKHUM
TEXHOJIOTITYHUM €TanoM, a KPUTUYHUM (PAKTOpPOM, IO BHU3HAYAE EKOHOMIYHY
e()eKTUBHICTh BUPOOHULITBA, SIKICTh KIHIIEBOIO MPOAYKTY, HOTO XapyoBY LIHHICTh Ta
€CTeTUYHY NpUBAOIMBICTh 1Jis croxuBada. C(CydacHe MPOMUCIOBE pi3alibHE
oOJialHaHHS, TaKe SK Jaiicepu Ta clalicepu, CTaao HEB1J EMHOIO YaCTUHOK Oy Ib-SIKO1
nepepoOHOi JIiHII, 3a0e3medyyro4yu TepexiJi Bii CHPOBUHU JO BHCOKOSKICHOTO
HaniBdabpukary [18].

Bumoru 10 mpoMmCIIOBOro pizaHHS 3HAYHO BIJIPIZHSAIOTHCS BiJ MOOYTOBOTO.
Hacamnepesn, kiar040BUM € TOYHICTH Ta PIBHOMIPHICTH 3pi3dy. Komm #aeThcs mpo
ob6csru Bifg 5 1o 10 TOH Ha TOJMHY, BIIXWICHHS B po3Mipax KyOHMKIB Ud CKHMOOK Mae
Oyt MiHiMaTbHUM. HepiBHOMIpHE pi3aHHS TNPU3BOAUTH JI0 HEPIBHOMIPHOTO
TEPMIYHOTO OOpPOOJICHHS: NPiOHI IIMATOYKKA DPO3BAPIOIOTHCS YW TIEPECHXAI0Th, a
BEJIMKI 3aJUIIAIOTHCS CHPUMH ab0 MOTaHO 3aMOpPOXKYyIOThCs. Lle mpsimo BIMBae Ha
SAKICTh KOHCEPBOBAaHUX MPOAYKTIB, HamiB(paOpuKarTiB, 3aMOPOKEHUX CyMIIIeH Ta
CyIeHUX poaykTiB [16-19].

[HIIMM Ba)KJTMBUM acleKTOM MpU BUOOpP1 00JaAHaHHS € 30€pexEeHHs LITICHOCTI
KJIITUHHOI CTPYKTYpH. BHUCOKOMIBUAKICHI MAalllUHU TOBHHHI pi3aTH, a HE M'SITH 4H
PO3pUBATH LTI, SIKIIO 3pi3 € «3Ma3aHuMy, BiIOYBAETHCS MOMIKOHKCHHS KIITHHHUX
CTIHOK, 10 TIPU3BOAMUTH JI0 IIBUIKOTO BUBLJILHEHHS KJIITUHHOTO COKY Ta ()€PMEHTIB.
Lle mpuckoproe npoiiec okuciaeHHs (MOTeMHIHHS (PPYKTiB, HAMPUKIA/, S0TYK), 3HUKYE
BMICT BiTaMiHIB Ta BTpaT caMoro npoaykry [20—22]. Bubip BUCOKOTOYHHMX MAIHMHH
J03BOJISIE  MAaKCUMaJIbHO BHKOPHUCTOBYBAaTH CHUPOBHHY, 3MEHIIYIOYM YaCTKY
HEKOHUIIINHUX 3aJUIIKIB, SIKI YaCTO € JIMIIE Pe3yJbTaTOM HesiKicHOro pizanHs. Lle
0e31mocepeTHbO MiABUIIYE€ EKOHOMIYHY €()EKTUBHICTH BUPOOHHUIITBA.

MeTta gociiaskeHb — BU3HAUYCHHS KIIFOYOBHUX KPUTEPIiB BUOOPY, Kiacudikarii
Ta 3aCTOCYBAaHHS 00JIaJHAHHS pi3aHHSA (PPYKTIB Y Xap4OBiil MPOMHUCIOBOCTI, a TAKOX
OIliHKa WOTO pOJIi y 3a0e3meueHHi CTallIbHOI SKOCTI MPOAYKIlii, €PEeKTUBHOCTI
BUPOOHUIITBA Ta BIJAMOBIIHOCTI MI>KHAPOIHUM CTaHIapTaM.

Metoanka AocaizkeHb. AHaI13 IPOBOINIIN y3araJIbHEHHIM BIJKPUTUX JTAHUX
13 HAyKOBUX MyOJIKaliid Ta KoMmepuiiHuxX mkepen. OOpoOKy naHuX 3AiiCHIOBAIN
3arajJbHOMPUUHITUMHU METOJJAMHU.

Pe3yabTaTu nocaimkenb. Hapizani GpyKkTH € OCHOBOIO JIJISl IIUPOKOTO CIIEKTPY
TrOTOBOI MPOJYKIIII B XapuoOBii MPOMHCIOBOCTI (3aMOPOKEH1, KOHCEPBOBAaHI, CYIIICHI
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MPOIYKTH, CHEKU Ta HamiBhaOpUKaTH AJA PI3HUX Traxy3eid XapuoBOi MPOMHUCIOBOCTI),
3a0e3neuyroun MBUIKICTh BUPOOHUIITBA [23].

3amMopokeHa IPOJYKIIS € OJHUM 13 HaWOIbIINX cerMeHTIB. PPyKTH, Hapi3aHi
pIBHOMIpHUMHU KyOukamu abo CckuOkamMu (4acTo 3a JIONOMOIOK JaiicepiB),
BUKOPUCTOBYIOTBCA Yy 3aMOpPOKEHHMX CyMilax, (PYKTOBUX acopTi abo sk
1HIMB1AYyalIbHI 3aMOPOYKEH1 IHTpeaieHTH. PIBHOMIpHICTh Hapi3KH 3a0e3Ieuye i/1ealibHe
mBuake 3amopoxyBaHHs (IQF), 3amoGiratoum 3nunanHio [24]. Y KOHCEpBHIii
IIPOMHUCIIOBOCTI TpW BUPOOHMIITBI KOMIIOTIB, MAapHHAJIB, BapeHHs, JHKEMIB,
KOH(]ITIOpIB, ITyKaTiB TOINO, Hapi3aHI CErMEHTH, YaCTKM a00 CKUOKM BHMAararoTh
TOYHOTO Ta ecTteTnyHoro 3pizy. Craiicepu Ta cermMeHTepu (GOPMYIOTH 1/ealbHi
IIIMAaTOYKH, IKi IIOTIM (acyroTh a00 K HANpPaBIAIOTh Ha YBapioBaHHSA [25].

VY xoHAMTEpChKiN Ta XymiOOmeKapchKiii ramy3sx pIBHOMIPHO Hapi3aHi KyOWKuU
(pYKTIB BUKOPUCTOBYIOTHCS JJIs1 HAUMHOK TUPOTiB, TOPTIB, Ma(1HIB Ta IHIIOI BUMTIYKH.
BukopHuCTOBYIOTBCSI TaKOXK TEPKHU TSI OTPUMaHHSA (QPYKTOBOI KPUXTH a00 CTPYKKH
JUIsL TIPUKpac Ta HamoBHIOBauiB. IIpu BUpOOHMUTBI HOTypTiB, Ke]ipiB, CUPKOBHUX
JIECEPTIB Ta MOPO3MBA BUKOPUCTOBYIOTh (DPYKTOBI HAIIOBHIOBAYl 3 TOYHO HApI3aHUX
KyOHKIB a00 YaCTHHOK, SIKI MalOTh OyTH CTIHKMMHU 0 KHUCIOTHOT'O CEpEeJOBHIINA Ta
30epertu popmy micis nactepusaii [26]. i BupoOHULITBA PPYKTOBUX YIICIB 200
cymieHuX (GpPYyKTIB TOTpiOHA 171eajdbHa pIBHOMIPHA TOBIIMHA PpI3aHHS, SKY
3a0e3MneuyroTh BUCOKOTOYHI ciaiicepu. Lle rapantye onHo4yacHe Ta sIKICHE BUIAJICHHS
BOJIOTH IIiJ] Yac cymrinas [25].

Bubip o6nagnanus mae 6a3yBaTHCS HA TUI CUPOBUHHU, 00CSTaX BUPOOHUIITBA,
BUMOTax 70 (OpMH Pi3aHHS Ta TITIEHIYHUX HOPM. [[7151 mAPHUEMCTB, 1110 MPaIOOTh 13
pi3HUMH BHIaM#u (PYKTIB, JOIIIFHO BHKOPUCTOBYBATH YHIBEpCalbHI MAIIWMHU 3
MOAYJTBHOKO  KOHCTPYKIli€to. BomHowac nisi  By3bKOCHEIIaTi30BaHUX  JIIHIN
(HampuKag, s MUTPYCOBUX abo0 sTia) MOTPiOHI JETIKATHI PIIEHHS 3 MIHIMAJIbHUM
MEXaHIYHUM BIUIMBOM. Hipkdye HaBeIEHO KOPOTKY XapaKTEPUCTHKY MapOK TaKOTo
00JiaTHaHHS BITYU3HSHOTO Ta IHO3EMHOT'O BUPOOHMUIITBA.

KRONEN AS (puc. 1) izeayibHO TiAXOIUTh JJIS SIOJTYK — BOHA OUYHUIIAE TLII],
BUJIAJISIE CEPLEBUHY Ta Hapi3ae Ha 2, 4, 6 a00 8 4aCTUH y BUIJISAJI CETMEHTIB abo X
criamcis [6].

MammHa Mae 3MiHHI HOXIi, IO JTO3BOJISIE€ amanTyBaTH (HOpMy Hapi3aHHS 0
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noTped BupoOHUITBA. [IpencraBnena tppoma momensmu AS 2, AS 4 ta AS 6, sxi
BIJIPI3HAIOTHCA CBOEIO MPoAyKTUBHICTIO Bix 600 1o 900 muioxis 3a roanHy.

Mammna KUJ HC-220 (puc. 2) npu3HadyeHa Jj1s pi3aHHs KyOHMKaMu, CMYKKaMu
Ta CKHOOYKaMHU SIK OBOYEBOI, TaK 1 PpyKTOBOT cupoBHHU [7].

Puc. 2. O01aqHaHHs AJ11 pi3aHHA (PPYKTIB Ta 0BO4iB
KUJ HC-220

Mae Bucoky npoaykTuBHiCTh — 710 8000 KT Ha rOAMHY Ta MOXKJIUBICTH Hapi3aTu
BenuKi Twioau niamerpom 1o 220 mm. Mammnaa PND PL (puc. 3) npusHavena s
KOMILJIEKCHOTO OOpOOJICHHsI CHUpOBUHM (s07yKa, TpyIi, aiBa) — OYMINEHHS BIJ
IIKIPOYKH, HACIHHEBOI KaMEpH Ta pi3aHHs HAa cerMeHTH. lIpencraBieHa MoaeIsIMH
PL2, PL4, PL6 Ta PLS8, siki Bipi3HSAIOTHCSA CBO€IO MPOoayKTHBHICTIO Bia 20 mo 80
IJIO/TIB 32 XBUJIMHY.

Puc. 3. O01aiHaHH NJI51 YUILCHHA TA Pi3aHHA
a6y PND PL8

Marmmmaa PND DDR npusnadena 171 BUJaIeHHs] HACIHHEBOT KaMepH (KICTOYKH)
Ta Hapi3aTh A0JIyKa UM IMEPCUKH MIBKUTBIIMHU YH KUTbIsIMH [8].

VYkpaiHCbKi BUPOOHUKHU TaKOX MPOMOHYIOTH €()EKTHUBHI PIlIEHHS ISl 00POOKH
GpyKTiB, SKi MOETHYIOTh (YHKII OUMIICHHS, BHAAJCHHS HACIHHEBOI Kamepu Ta
pizanHs Ha cermenTu. Mammna STvega Dicer H800 (puc. 4) npuszHauena juist pi3aHHs
Opycoukamu 1 KyOrkaMu 0BOYIB 1 GPYKTIB Pi3HOT KOHCUCTEHIIIT [8].
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Puc. 4. O6s1axnanns 14 pizannsa Gpykris Ta oBouiB STvega Dicer H800

[1ix yac pizaHHsS CUPOBMHHM MOKJIMBA MOJlaya BOAX B MOMEHT pi3aHHS 3 METOIO
JIJ1S1 3MCHIICHHS 11 ITOIIKOXKEHHS.

Jlinis STvega Apl Pel H500AU (puc. 5) mpuszHaueHa Jjisi 3aMOYyBaHHS Ta
MOTIEPETHBOTO MUTTS S0TYK, OUUIIEHHS BiJ] IIKIPKH, BUJAICHHS HACIHHEBOI KaMepH,
a 3a MoTpeOu — po3pi3aHHs HAa YACTOUKH [§].

= |

Puc. 5. Jlinia STvega Apl Pel HS00AU

VYc¢i npencraBiaeHi Mol BUTOTOBJICH] 3 HEPKaBilOUOi CTajl, BIAMOBIIAIOTH
MDKHapoaHuM Ta BitunsHsHuM ctanaapram (HACCP, CE, I1SO), ICTY EN 1672—
2:2019, ICTY ISO 14159 :2010, Regulation (EC) No 1935/2004 Ta maroTh
BIIKPUTY KOHCTPYKIIIO JJIS JIETKOTO MUTTS. BIIbIIICTh MIATPUMYIOTH IHTETPAIliIO B
aBTOMATH30BaHi JIiHIT Ta OCHAIICHI CUCTEMaMH OE3IeKH.

[TopiBHsIbHUYN aHali3 00JIaIHAHHS PI3HUX BUPOOHUKIB HaBeJIeHO B Tabuili 1.
BcTanosieno, mo o6sagHaHHs 3 aBBTOMATHYHUM [IEHTPYBAHHSIM TUTO/IIB Ta 3SMIHHUMH
HOXaMH JI03BOJISIE JOCSATTA PIBHOMIPHOTO Hapi3aHHS 3 MiHIMaJbHUMH BTpPaTaMH.
Hanpuxknan, PL8 Bigm PND 3abe3neuye nmponyktuBHicTh A0 720 Kr/roa mpu BTpaTi
CUpOBUHU He Ounbie 5 %. YKpaiHChbK1 MOJEI1 MatOTh HHXXKYY MPOAYyKTUBHICTE (300—
400 xr/rom), ayie MarOTh TIEpEBary B JOCTYMHOCTI CEPBICY, afanTalii 10 JOKaJIbHUX
YMOB Ta BapTOCTI.
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TaoJ. 1. IlopiBHAJIbHA XapaKTEePUCTUKA 00J1aTHAHHS /ISl pi3aHHA (PPYKTIB

Kpaina . :
Mopens BEPOGHHK [IponyxTtuBHicTsh | Tumn ¢ppykriB OyHKI1i
OYMIIICHHS,
BHIQJICHHS
igONEN Himeuunna | 90-135 xr/ron sa0yKa HACIHHEBOT KaMepH,
pi3aHHS Ha
CErMEHTH Ta KIJIbIIS
bpyKTH, pi3aHHS Ha KyOWKH,
KUJ HC- : S
220 Himeuunna 8000 xr/roa 0BOYI1 PI3HOI CMY>KKH Ta
TBEPJIOCTI CKHOOYKH
PND PL Iramis | 180-720 kr/roy | | OCHHEBL ) OHMHIICHIA, PI3aHHA
aHaHACH, JIWHI Ha CETMCHTH
BHJIAJICHHS
4611V HACIHHEBOI KaMepu
PND DDR ITamis 1o 315 kr/ron yKa, (KICTOYKH), pi3aHHS
MIePCUKHU .
Ha KUIBII YU
MIBK1IBII
dpykTH, .
S'!'vega VYkpaina | 600-800 kr/rox | oBOdi pi3HOI pisamH Ha kyOuiu
Dicer H800 ) Ta OPYCOUYKH
TBEPIOCTI
STvega Apl MHT]:;II’ Z;ZI;I;HHH’
Pel VYkpaina | 360—405 kr/ron sa0myKa HaciHHgBo'l' CAMEDH
H500AU P,

pi3aHHSI HA CETMEHTHU

BucHoBku. Y pesynbrari NMpoBEACHOTO aHami3y OOJagHaHHS [JIs pPi3aHHS
(GPYKTIB MOXKHA 3pOOUTH BUCHOBOK, LIIO CyYacCH1 TEXHOJIOT14HI PillIEHHs 3a0€3M1eYyI0Th
BUCOKUI piBEHb €(QEKTUBHOCTI, TOYHOCTI Ta TIT€HIYHOCTI OOpPOOKM (PPYKTOBOI
cupoBuHu. PosrasnyTi moaem — KRONEN AS, KUJ HC-220, PND PL, PND DDR,
STvega Dicer H800 ta STvega Apl Pel HSO0AU — neMOHCTPYIOTh HTUPOKHM CHIEKTP
GYHKIIOHATBPHUX MOKJIMBOCTEH, aJanTOBaHl JO0 PI3HUX TUIIB (PYKTIB, BUCOKUH
PiBEHb MPOAYKTHBHOCTI Ta BiMOBIIaI0Th BUMOTAM TITIEHIYHOTO TU3AHY.

[HO3eMHI1 Ta BITYM3HSIHI BUPOOHUKH OOJIaIHAHHS, PUCYTHI HA pUHKY YKpaiHH,
IPOIOHYIOTh PINICHHS, IO 3aJO0BOJBHSIOTh TOTPEOM TMiANPHEMCTB Xap4OBOi
IpOMHUCIIOBOCTI. BoHM € By3pkompodinbHUMH, ab0 K TMOEAHYIOTh KiJIbKa
TEXHOJIOT1YHUX OTIepaIliii: aBTOMaTHYHE OUYHIICHHS, BUJAJICHHS HACIHHEBOI KaMepH Ta
pi3aHHS HA CErMEeHTH, KUIbId ab0o 4YacTouku. Taki MalIlMHU  aKTHUBHO
BUKOPUCTOBYIOTHCSA Y BHUPOOHMIITBI (DPYKTOBUX CanariB, JECEPTIB, KOHCEPBOBAHUX
IPOJYKTIB, CYIIEHUX Ta 3aMOPOKEHUX CYMIIIIEH.

[IpaBunbHU BUOIp MapKH 1 BIPOBAHKEHHS TO3BOJISIE MIIMTPUEMCTBAM J10CATATH
BHUCOKHX MOKa3HUKIB IPOYKTUBHOCTI, 3HH)KYBAaTU BTPATU CUPOBUHU, 3a0€3MeuyBaTH
Oe3reKy mparli Ta BiNOBIAATH BUMOTaM BHYTPIIIIHHOTO 1 30BHIIITHLOTO PUHKY.

361



Jlireparypa:

1. JCTY EN 1672-2 : 2018. YcraTkoBaHHS AJs XapuyOBOi MPOMHCIOBOCTI.
OcHoBHri npuniunu. Yactuna 2. I'irieniuni Bumoru (EN 1672—-2:2005 + A1:2009,
IDT). Kuis : AIT «YkpHIHIL», 2019. 18 c.

2. JICTY 1ISO 14159 : 2010. be3neuHicTs MamuH. ['irieHi4HI BUMOTH 0
MariH g xapuyoBux npoaykris (ISO 14159 : 2002, IDT). Kuis : AIT «YxkpHIHIL»,
2011. 20 c.

3. Regulation (EC) No 1935/2004 of the European Parliament and of the
Council of 27 October 2004 on materials and articles intended to come into contact
with food and repealing Directives 80/590/EEC and 89/109/EEC. Official Journal of
the European Union. 2004. L 338. P. 4-17.

4, Aromzinceka  A.  JlochipkeHHs — moTeHHiany — chepu  mepepoOKu
IPOJIOBOJILCTBA XapuoBoi mpomucioocti. Modeling the Development of the Economic
Systems. 2022. Ne 30(2). C. 138-144. https://doi.org/10.31891/mdes/2022-4-18.

5. TechHorticulture. I'ix 13 oOmagHaHHS 1S TIepepoOKH STiJT Ta OBOYIB:
inpopmaniriauii orsa. 2025. URL: https://techhorticulture.com/gid-iz-obladnannya-
dlya-pererobky-yagid-ta-ovochiv/.

6. KRONEN GmbH: Food Technology from Kehl in Germany. URL:
https://www.kronen.eu/en/.

7. PND srl — Macchine per la Lavorazione della Frutta. URL:
https://pndsrl.it/.

8. STvega. XapuoBe npomuciioBe oonaananus. URL: https://stvega.net/.

Q. Mei S., Pei F., Song Z., Tong Y. Design and testing of accurate dicing
control system for fruits and vegetables. Actuators. 2022. Vol. 11. Ne 9. P. 252. DOI:
10.3390/act11090252.

10. Faisal M., Ali N., Jung H. Recent advances in technologies for preserving
fresh-cut produce: A review. Foods. 2025. Vol. 14. P. 2769. DOI: 10.3390/foods14162769.

11. De Chiara M. L. V., Mastromatteo M., Conte A. Cutting-edge physical
techniques in postharvest for fruits. Trends in Food Science & Technology. 2024. Ne
156(6). DOI: 10.1016/j.tifs.2024.104619.

12. Tappi S., Romani S., Rocculi P. Multi-analytical approach to study fresh-
cut apples: Quality and shelf-life. Foods. 2022. Vol. 11. Ne 4. P. 488. DOI:
10.3390/foods11040488.

13.  Zhang M., Chen X., Li J. Shelf-life extension and quality changes of fresh-
cut apples using edible coatings. Coatings. 2024. Vol. 14. Ne 9. P. 1202. DOI:
10.3390/coatings14091202.

14.  Ali N., Hassan M., Rahman T. Bioactive edible coatings for fresh-cut
apple. Foods. 2025. Vol. 14. Ne 4. DOI: 10.3390/foods14132362.

15.  Quandoh E., Amoah J., Mensah E. Fresh-cut watermelon: postharvest
physiology and technology. Frontiers in Plant Science. 2025. Ne 16. DOI:
10.3389/fpls.2025.1523240.

16. Rojas-Santelices I., Alonso-Garcia M., Ortiz A. Artificial vision systems
for fruit inspection and classification. Sensors. 2025. Vol. 25. Ne 5. P. 1524. DOI:
10.3390/s25051524.

17. LiuT., He J., Wang C. FF3D: a rapid and accurate 3D fruit detector for
robotic applications. Sensors. 2024. Vol. 24. Ne 12. P. 3858. DOI: 10.3390/s24123858.

362


https://doi.org/10.31891/mdes/2022-4-18
https://techhorticulture.com/gid-iz-obladnannya-dlya-pererobky-yagid-ta-ovochiv/
https://techhorticulture.com/gid-iz-obladnannya-dlya-pererobky-yagid-ta-ovochiv/
https://www.kronen.eu/en/
https://pndsrl.it/
https://stvega.net/

18. Saikia D., Sarma P., Baruah R. Development and performance analysis of
an automatic core cutter (ACC). Foods. 2024. Vol. 13. Ne 6. P. 848. DOI:
10.3390/foods13060848.

19. Zhang X., Huang L., Wang S. Browning inhibition of plant extracts on
fresh-cut fruits and vegetables. Journal of Food Processing and Preservation. 2022.
DOI: 10.1111/jfpp.16532.

20. Gophane D. V., Gele S. S., Shinde A. S. Design and Development of a
Compact Motorised Vegetable Slicer Machine. International Journal of Innovative
Science and Research Technology. 2025. Ne 8. https://doi.org/10.38124/ijisrt/25aug261.

21. Pawar K. R., Ukey P. D., Bhosale P. D. ta in. Development of Fruit and
Vegetable Slicing Machine. International Research Journal of Engineering and
Technology (IRJET). 2020. Vol. 7. Ne 3. P. 1339-1404.

22. Raffo A., Paoletti F. Fresh-Cut Vegetables Processing: Environmental
Sustainability and Food Safety Issues in a Comprehensive Perspective. Frontiers in
Sustainable Food Systems. 2022. Ne 5. DOI: 10.3389/fsufs.2021.681459.

23. Kotingo K. Design Analysis and Production of a VVegetable Slicer. SSR
Publisher. 2025. Vol. 2. Ne 2. DOI: 10.5281/zen0d0.158145109.

24. MeiS., Pei F., Wu C. Design and experiments of three-dimensional dicing
machines for fruit processing. Engineering Proceedings (preprint). 2023. Ne 11(2).
DOI: 10.3390/act11090252.

25. Food and Agriculture Organization (FAO). Small-scale fruit and
vegetable processing and preservation. Rome : FAO, 2020. 112 p. URL:
https://lwww.fao.org/3/y2515e/y2515e00.htm.

26.  Urschel Laboratories. Apples cutting machines & equipment: Model CC
Slicer. Chesterton (IN, USA), 2024. URL: https://www.urschel.com/cutting-
applications/apples/.

References:

1. UKrNDNC. (2019). Food processing machinery. Basic concepts. Part 2.
Hygienic requirements (DSTU EN 1672-2:2018) [in Ukrainian].

2. UKrNDNC. (2011). Machine safety. Hygienic requirements for food
processing machinery (DSTU ISO 14159:2010) [in Ukrainian].

3. European Parliament & Council. (2004). Regulation (EC) No 1935/2004
on materials and articles intended to come into contact with food. Official Journal of
the European Union, 338, 4-17.

4.  Yahodzynska, A. (2022). Research of the potential of the food processing
sector. Modeling the Development of the Economic Systems, 30(2), 138-144.
https://doi.org/10.31891/mdes/2022-4-18. [in Ukrainian].

5.  TechHorticulture. (2025). Guide to berry and vegetable processing
equipment: informational review. https://techhorticulture.com/gid-iz-obladnannya-
dlya-pererobky-yagid-ta-ovochiv/. [in Ukrainian].

6. KRONEN GmbH. (n.d.). Food Technology from Kehl in Germany.
https://www.kronen.eu/en/.

7. PND srl. (n.d.). Fruit processing machinery. https://pndsrl.it/.

8. STvega. (n.d.). Food industrial equipment. https://stvega.net/. [in
Ukrainian].

363


https://doi.org/10.38124/ijisrt/25aug261
https://www.fao.org/3/y2515e/y2515e00.htm
https://www.urschel.com/cutting-applications/apples/
https://www.urschel.com/cutting-applications/apples/
https://doi.org/10.31891/mdes/2022-4-18
https://techhorticulture.com/gid-iz-obladnannya-dlya-pererobky-yagid-ta-ovochiv/
https://techhorticulture.com/gid-iz-obladnannya-dlya-pererobky-yagid-ta-ovochiv/
https://www.kronen.eu/en/
https://pndsrl.it/
https://stvega.net/

Q. Meli, S., Pei, F., Song, Z., Tong, Y. (2022). Design and testing of accurate
dicing control system for fruits and vegetables. Actuators, 11(9), 252.
https://doi.org/10.3390/act11090252.

10. Faisal, M., Ali, N., Jung, H. (2025). Recent advances in technologies for
preserving fresh-cut produce: A review. Foods, 14, 2769.
https://doi.org/10.3390/fo0ds14162769.

11. De Chiara, M. L. V., Mastromatteo, M., Conte, A. (2024). Cutting-edge
physical techniques in postharvest for fruits. Trends in Food Science & Technology,
156(6). https://doi.org/10.1016/].tifs.2024.104619.

12.  Tappi, S., Romani, S., Rocculi, P. (2022). Multi-analytical approach to
study fresh-cut apples: Quality and shelf-life. Foods, 11(4), 488.
https://doi.org/10.3390/foods11040488.

13.  Zhang, M., Chen, X., Li, J. (2024). Shelf-life extension and quality
changes of fresh-cut apples using edible coatings. Coatings, 14(9), 1202.
https://doi.org/10.3390/coatings14091202.

14.  Ali, N., Hassan, M., Rahman, T. (2025). Bioactive edible coatings for
fresh-cut apple. Foods, 14(4). https://doi.org/10.3390/foods14132362.

15.  Quandoh, E., Amoah, J., Mensah, E. (2025). Fresh-cut watermelon:
postharvest physiology and technology. Frontiers in Plant Science, 16.
https://doi.org/10.3389/fpls.2025.1523240.

16. Rojas-Santelices, I., Alonso-Garcia, M., Ortiz, A. (2025). Artificial vision
systems for fruit inspection and classification. Sensors, 25(5), 1524.
https://doi.org/10.3390/s25051524.

17.  Liu, T.,He,J., Wang, C. (2024). FF3D: a rapid and accurate 3D fruit detector
for robotic applications. Sensors, 24(12), 3858. https://doi.org/10.3390/s24123858.

18. Saikia, D., Sarma, P., Baruah, R. (2024). Development and performance
analysis of an automatic core cutter (ACC). Foods, 13(6), 848.
https://doi.org/10.3390/foods13060848.

19. Zhang, X., Huang, L., Wang, S. (2022). Browning inhibition of plant
extracts on fresh-cut fruits and vegetables. Journal of Food Processing and
Preservation. https://doi.org/10.1111/jfpp.16532.

20. Gophane, D. V., Gele, S. S., Shinde, A. S. (2025). Design and
Development of a Compact Motorised Vegetable Slicer Machine. International
Journal  of  Innovative  Science and  Research  Technology, 8.
https://doi.org/10.38124/ijisrt/25aug261.

21. Pawar, K. R., Ukey, P. D., Bhosale, P. D., et al. (2020). Development of
Fruit and Vegetable Slicing Machine. International Research Journal of Engineering
and Technology (IRJET), 7(3), 1339-1404.

22. Raffo, A., Paoletti, F. (2022). Fresh-cut vegetables processing:
Environmental sustainability and food safety issues in a comprehensive perspective.
Frontiers in Sustainable Food Systems, 5. https://doi.org/10.3389/fsufs.2021.681459.

23. Kaotingo, K. (2025). Design Analysis and Production of a Vegetable
Slicer. SSR Publisher, 2(2). https://doi.org/10.5281/zen0od0.15814519.

24. Mei, S., Pei, F., Wu, C. (2023). Design and experiments of three-
dimensional dicing machines for fruit processing. Engineering Proceedings, 11(2).
https://doi.org/10.3390/act11090252.

364


https://doi.org/10.3390/foods14132362
https://doi.org/10.3390/s24123858
https://doi.org/10.38124/ijisrt/25aug261

25. Food and Agriculture Organization (FAO). (2020). Small-scale fruit and
vegetable processing and preservation. Rome: FAO.
https://www.fao.org/3/y2515e/y2515e00.htm.

26. Urschel Laboratories. (2024). Apples cutting machines & equipment:
Model CC Slicer. https://www.urschel.com/cutting-applications/apples/.

Annotation

Levkivska T. M., Dushchak O. V., Rubanka K. V.
Modern fruit cutting equipment: technological approaches and classification

Purpose. The aim is to identify the key criteria for selecting, classifying, and
applying fruit-cutting equipment in the food industry, as well as to assess its role in
ensuring consistent product quality, production efficiency, and compliance with
international standards.

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

Results. The article explores modern aspects of selecting, classifying, and
applying fruit cutting equipment in the food industry. The relevance of the topic is
substantiated in the context of growing demand for ready-to-eat products, high hygiene
standards, quality consistency, and production efficiency. It is emphasized that fruit
cutting equipment is a key element in the technological chain, enabling the
mechanization of labor-intensive operations, reduction of raw material losses,
precision in cutting geometry, and compliance with sanitary regulations.

The article analyzes regulatory requirements for the design and materials of
such equipment in accordance with DSTU EN 1672-2:2019, DSTU 1SO 14159:2010,
and Regulation (EC) No 1935/2004. It is determined that the equipment must feature
hygienic design, ensure operator safety, and meet export requirements to EU countries.
A classification of machines is provided based on cutting type, level of automation, and
specialization for different fruit types. The article examines the processing
characteristics of various raw materials — from firm fruits to delicate berries —
considering their physical and mechanical properties.

An overview of domestic and foreign equipment models is presented, including
KRONEN AS, KUJ HC-220, PND PL, PND DDR, STvega Dicer H800, and STvega
Apl Pel H500AU. Their functional capabilities, productivity, cutting types, and
compliance with hygienic standards are described. The importance of cutting
precision, preservation of fruit cell structure, and minimization of juice loss — all of
which directly affect the quality of the final product — is highlighted.

Conclusions. It has been proven that the correct selection of fruit-cutting
equipment contributes to increased economic efficiency of production, ensures stable
product quality, and enhances the competitiveness of the enterprise in both domestic
and international markets.

Key words: fruit processing equipment, peeling, cutting, food industry,
classification, raw materials.
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