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BUPOBHUIITBO TA HEPCIIEKTUBHA BUKOPUCTAHHSA
XAPYOBUX ITIOPOLIKIB

0.A. Mask, M.O. Bacuienko, O./1. KocTouka

Posensanymo  xknacugpikayito ma HANpAMKU  SUKOPUCHIAHHA — XAPHOBUX
NOpOWwIKie, npogedeno ananiz puHKy. Busznaueno ocuoeni npobiemu nio uac
BUPOOHUYMBA NOPOWIKIE 3 POCIUHHOI CUPOBUHU, A CAMe eKOHOMIYHI, eKOJO2IUHI,
pecypcoeekmugrnocmi,  AKOCHMI  NPOOYKMY,  KOHCMPYKMUSHOI  CKIAOHOCIMI
0011AOHAHHSL.

3aznaueno, wo 8uUcokull pigeHbL MepMIiYHO20 GNIUBY HA CUPOBUHY 8 Npoyeci
nepepooKU BUIHAYAE OCHOBHI HEOONIKU BUPOOHUYMEA. eHEPLOEMHICIb 0ONAOHAHHS,
MpuUBanicms MeXHONI02IYHO20 Npoyecy, 6mpamy JeSKONEMKUX apoMAmuyHux ma
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CMAKOBUX KOMNOHeHmis. B pezynvmami po3pooneno yYCcmauosKy O CYWiHHA nio
BAKYYMOM 3 GUKOPUCMAHHAM 6ibpayii. Ycmanoska npusHauena 015l npo8eoeHHs
CYUIHHS 30 YMO8 8AKYYMYBAHHS MA NePeMiUy8aHHs 3 BUKOPUCMAHHAM 8iOpayii nio
uac NpucOMY8aHHs WUPOKO2O ACOPMUMEHMY CYWEHUX HNPOOYKmie Ha OCHOSI
PIZHOMAHIMHOT CUPOBUHUL.

Kniouoei crosa: xapuosi nopowxu, pociunHa CUpOGUHA, CYWIHH, 8I0payiiina
8AKYYMHA CYUAPKA.

PRODUCTION AND PROSPECTS FOR THE USE OF FOOD
POWDERS

O. Mayak, N. Vasilenko, A. Kostochka

Food powders made from vegetables can be used as standalone dishes,
additives to soups, sauces, salads, baked goods, beverages, etc. They can also be used
as raw materials for the production of such products as chips, slices, mixes, granules.
The purpose of the article was to develop a plant for drying plant material and to
propose areas of use for food powders based on the analysis. The article discusses the
classification and uses of food powders, analyses the market for vegetable powders.
The main problems in the production of powders from vegetable raw materials are
identified. The following main problems have been allocated, which may be the topics
for further research: economic, environmental, resource efficiency, product quality,
and equipment design complexity. It is noted that a high level of thermal impact on
raw materials during processing determines the main disadvantages of production:
energy consumption of equipment, duration of the technological process, loss of
volatile aromatic and flavour components. The main advantages of the developed
plant are: intensification of the process and reduction of the drying time of vegetable
pomace due to the use of vibration. This leads to a constant renewal of the dried
surface, and the vacuum in the apparatus affects the quality of the product, namely
the product is concentrated at low temperature. The use of vacuum makes it possible
to significantly intensify the dehydration process. The use of vegetable pomace as a
raw material to be dried proved that the design features of the developed plant allow
to obtain a high quality final product.

As a result, a vacuum drying unit using vibration was developed. The plant is
designed for drying under vacuum and mixing with vibration in the preparation of a
wide range of dried products based on various raw materials. Vegetable (carrot,
beetroot) pomace and spicy and aromatic herbs were used in the research. The main
technical characteristics of the developed installation for the drying process are
presented.

Keywords: food powders, vegetable raw materials, drying, vibrating vacuum
dryer.

IMocTanoBka npodsieMu y 3araibHOMY BHIJISIAL. XapUuoBi MOPOIIKH
3 OBOUIB — II€ MPOJYKTH, OTPHUMAaHi i3 CyIIEHOI Ta HoxpiOHEHOI POCIMHHOL
CHpPOBHHH. BOHM MaroTh BHCOKY XapuoBY Ta OiONOTiYHY WiHHICTb, MICTAThH
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BEJIMKY KIUTBKICTh BiTaMiHIB, MiHEpaJiB, aHTHOKCHUIAHTIB, (PITOHIHUIIB Ta
IHIINX KOpHCHUX pedoBHH [l]. XapdoBi MOPOMIKM 3 OBOYIB MOXYThH
BUKOPHCTOBYBAaTHCSl SK CaMOCTiHHI CTpaBH, H00aBKH JO CYIIiB, COYCIB,
canariB, BUIIYKH, HAMOIB TOWIO [2-4]. BoHH TaK0X MOXYTh OyTH CHPOBHHOIO
JUTSl BAPOOHUIITBA 1HITUX HPOAYKTIB SIK YiTICH, CIIACH, MiKCH, TPaHYJIH TOIIIO.

Xap4oBi MOPOUIKM 3 OBOYIB MOXKHA KJIacU(iKyBaTh 3a pi3HUMHU
O3HaKaMH, TAKHUMH SIK:

- cnoci® CymliHHS: TOBITPSHUH, BaKyyMHHUH, CyOiimainiiHui,
MIKpPOXBWIJIbOBUH, iH(pauepBOHUH TOIIO;

- cnoci6 monpiOHEeHHs: MeXaHIYHHH, YIbTPa3BYKOBUM, ENEKTPHYHHUH,
XIMIYHHH TOIIO;

- CKJIQJ. OJHOKOMIIOHEHTHI (3 OJHOro BHAY OBOYIB) abo
0araTOKOMITOHEHTHI (3 JCKUIBKOX BHIB OBOYIB a00 3 JOJABaHHSM IHIIIHX
IHTPEI€HTIB, TAKUX SIK CiJIb, IIYKOD, CIIelii, KpOXMaJb TOIIO);

- (yHKIIOHANBHI BIACTHBOCTI: AHTHOKCHIAHTHI, MpeOioTHYHI,
IpOTH3aNaibHi, IMyHOMOIY/TIOBAJIbHI, aHTHOAKTEpiaJIbHI TOLIO.

Hanana knacudikailis BU3Ha4a€ HANPSIMKK MOJANBIIUX JIOCIIPKEHb
peanizauii iX pe3ysbTaTiB.

BupoOHHUITBO XapuoBHX MOPOLIKIB 3 OBOYIB BKIIIOYAE KJIbKA €TAIIB,
TaKHX fK:

- MiATOTOBKA CHPOBMHM: OYMILECHHS, MUTTS, COPTYBaHHs, Hapi3ka,
OJaHIIYBaHHSI, MTiIKUCIICHHS TOLIO;

- CYUIIHHS CHUPOBHMHH: BHOIp ONTUMAJBHOI'O CIOCOOY CYILIIHHS
3aJIeXKHO BiJl BULY OBOUIB, IXHBOT BOJIOTOCTI, TEMIIEPATYPH, Yacy, IBUIKOCTI
TOILO;

- MOJPIOHEHHS CYIICHOI CHMPOBUHU: BUOIP ONTUMAIBHOTO CIIOCOOY
MOAPIOHEHHST 3aJIeKHO BiJ 0a)KAHOTO CTYIEHsI MOMEIy, OIHOPIJHOCTI,
CMaKy, apoMaTy TOIIO;

- makyBaHHS Ta 30epiraHHA XapdyoBHX IOPOIIKIB 3 OBOYIB: BHOIp
ONTHMAaJIbHOTO BUY TAKyBaHHS 3aJISKHO BiZl BUMOT 10 3aXHUCTY Bifl BOJIOTH,
CBITJIa, KHCHIO, MIKPOOPTaHi3MiB TOIIO.

YaockoHaneHHS crmoco0y BHUPOOHHWIITBA MOXE MaTH Micle Ha
KO)KHOMY 3 €TalliB.

AHani3 octaHHix Aocaimkens i myoaikamiii. bymo mpoBeneHo
aHaJI3 PUHKY XapYOBUX MOPOIIKIB 3 OBOYIB.

XapuoBi IOPOMIKK 3 OBOYIB € TEPCHEKTHBHUM 1 3aTpeOyBaHUM
MIPOAYKTOM Ha PHHKY Xap4OBUX MPOMYKTiB. BOHM BiNMOBiNAIOTh CydYacHUM
TEHJICHIIISIM 3JI0POBOTO 1 PI3HOMAHITHOTO Xap4yBaHHS, €KOJOTIYHOCTI Ta
3pydHOCTI BUKOpHCTaHHS [1-5]. 3a maHMMM IOCHIIKeHb, CBITOBHHA PHUHOK
Xap4OBHX ITOPOIIKIB 3 0Bo4iB 2020 poky cki1aB O11M3bKO 5 MUTBSIPAIB 10TapiB
1 TIPOIOBXYe 3pocTaTH 3 TeMIoM Omm3pko 6% Ha pik. OCHOBHUMH
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CHOXKMBa4YaMH XapyoBHX ITOPOIIKIB 3 OBOYIB € Kpainu €Bponw, [TiBHiguHOT
Awmepuku Ta A3ii. OCHOBHUMH BUPOOHHKAaMH Xap4YOBHX TOPOIIKIB 3 OBOYiB
€ Kurait, Innis, CIIA, Himeuunna, ®panuis Ta i, Cepex KOHKYpEHTIB Ha
PHHKY Xap4yOBHUX ITOPOLIKIB 3 OBOYIB MOXKHA BHJIUINTH TaKi KOMIaHii, K —
Native Products2, Sensient Technologies Corporation, Olam International,
Symrise AG, Naturex SA Ta iH.

Mera cratTi. Ha ocHOBI IpoBeieHOr0 aHai3y pO3pOOUTH YCTaHOBKY
JUISl  CYNIHHS ~ POCIMHHOI  CHPOBHMHH, 3alpONOHYBATH  HAMPSIMKH
BHUKOPHUCTAHHS XapYOBHX MOPOIIIKIB.

BuxJiaj ocHOBHOT0 MaTepiaty. BUKoprcTaHHSs XapuoBHX MOPOIIKIB
B SIKOCTI HAIMOBHIOBAYiB OCHOBHOI CHPOBHHH Ta HAQJAHHS 1# MEBHUX
BJIACTHBOCTEMH, & caMe — KOJIbOPY, CMaKy, MOXHUBHOI IHHOCTI, poOJISATh 1iei
KOHIICHTPOBAHMUH MPOAYKT HE3aMIHHMM IIiJl Yac pO3POOKH 1HHOBAIIMHUX
TPOYKTIB 3I0pOBOr0 XapuyBaHusi [ 1-5].

BaXTMBUM TMHTAHHAM 3aJMIIAETHCS CHEPro30EepeKeHHsS TiJ Yac
peaizauii nporecy CymIiHHs, ajpke caMe e € OCHOBHHM IHUTaHHSM, SKe
NOCTa€ TiJ Yac BHOOpY amapaTtypHOro o(GOpPMIIEHHs IPOIECY CYUIiHHS.
BuainsioTh HacTymHi HpoOieMu MiJ 4ac BUPOOHMITBA KOHIEHTPATIB 3
POCIIMHHOI CHUPOBHHH: EKOHOMIUHY, €KOJIOTiuHY, pecypcoedeKTHBHOCTI,
SIKOCTI TIPOAYKTY, KOHCTPYKTUBHOI CKJIaTHOCTI 00JIaTHAHHSL.

Bucokuil piBeHb TEpMIUHOrO BIUIUBY HAa CHUPOBHMHY B IpoOLECi
nepepoOKH BU3HAYAE OCHOBHI HEIOMIKK BUPOOHUIITBA [6-8]: eHeproeMHicTh
o0JiaJIHaHHS, TPUBAIICTh TEXHOJOTIYHOTO IPOILECY, BTPATY JIEIKOJIETKHX
apOMaTHYHUX Ta CMAKOBUX KOMIIOHEHTIB. ICHYIOTh KOHCTPYKLIi CYIIapoK,
sIKI BpPaXOBYIOTh O3HAueHI MPOOJIEeMH, MPOTE HE MOXKYTh OYTH BUKOPUCTaHI
JUIS IIIUPOKOT'O CHEKTPY POCIUHHOI CHPOBHHHU [9].

Po3pobnena  ycraHoBKa Ui CYNIIHHS Tl BakyyMoM 3
BUKOpPHCTaHHsIM BiOpamii (puc. 1) mnpu3HaueHa Jyisl  MPOBEICHHS
MacooOMiHHOI OOpoOKHM 3a yMOB BaKyyMyBaHHS Ta II€pPEMIlIyBaHHA 3
BUKOPUCTAHHSAM BiOparmii mpW NPUTrOTyBaHHI INHPOKOTO aCOPTUMEHTY
CyIIEeHNX TPOAYKTIB HAa OCHOBI pi3HOMaHiTHOI cuposmHHU [10]. B skocti
MIPEeaMETy AOCHIHKEHHS 0yJI0 BUKOPHCTAHO OBOUYEBi (MOPKBSHI, TapOy30Bi,
OypsKOBi) BUUaBKU po3mipom (pakmiii 1..1,5 MM, npssHOApOMATHYHY 3€TICHb
(xpim, meTpymrka, cenepa).

Pobota ycTaHOBKM AJIsl CYIIIHHS BHYABKIB 3 POCIMHHOI CHPOBHHHU
3IIACHIOETBCS HACTYITHUM YHMHOM: POCIIMHHA CHPOBHHA 3aBaHTaXYETHCS HA
JIeKH 3 Tep(hOpOBaHUMHE JOTKAMH, SKi KPIIUIATHCS Ha BaIy Ta OIYCKAIOTH B
pobouy BakyyM-kamepy. Ban 3'eqHaHmii 3 reHepatopoM BiOparii, skwit
KpinuThcss Ha Kpummi amapary. [Ipomec HarpiBy 3aiHCHIOETBCS 3a
JIOTIOMOT'OF0 TT0Ja4i TEIUIOHOCIS B MapoBy OOOJNOHKY 4Yepe3 MaTpyOoK s
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noz[aqi TeHJ'IOHOCiH, p06oqa BAaKyyM KaM¢€pa IrepMCETU3yETbCAd MCTAJICBUMU
yHIiJ'IBHIOBa"IaMI/I, a BaKyym 3a6esneqy€T},c51 CHUCTEMOIO BaAKYyMYBaHH:.

Puc. 1. YcraHoBka sl CylIiHHS OBOYeBOi CHPOBHMHM MiJ BaKyyMOM IpH
BiOpaniiiHoMy mepemimryBanni: 1 — omopm; 2 — maTpydok s BHIAJEHHS
TenaoHocis; 3 — podoya kamepa; 4 — ieKi 17151 NPOAYKTY; S — nep¢opoBaHi JOTKH
IJs CHPOBHHHM; 6 — Kapkac; 7 — KpimWwibHi ejemMeHTH; 8 — MaHOMeTp;
9 — mapoBa o6osonka; 10 - kpumka anapaty; 11 — TexHoJoOriYHMiIl NaTPyOOK;
12 — renepatop Biopauii; 13 — yminsnioBay; 14 —Bau; 15 — kpinuibHi 3'eqHaHHS;
16 — manometp; 17 — maTpy6oK 1Jisi BHIAJIEHHSI MOBITPs 3 po0do4oi Kamepw;
18 — TexHosTOriUHMIT NaTPYOOK 1151 MOAavi TenIoHocis; 19 — TexHooriuHMii HaK;
20 — BakyymHmii Hacoc; 21 — eJIeKTPOABUTYH

OCHOBHI TEeXHIYHI XapaKTEPUCTUKH YCTAHOBKHU Uil CYIIIHHS
OBOYEBHX BHUYABKiB IIPECTABJICHI B TaOIHIIL.
Tabmuus
TexHiuHi XapaKTepUCTUKH YCTAHOBKH /151 CYLIiHHSI OBOY€BOI CHPOBUHM i
BAKYYMOM IIpH Bi0pauiiiHoMy nepeMilllyBaHHi

HaiiMeHyBaHHSI IOKA3HUKA 3HayeHHs

1 2
l'abapuTHa JOBXKHHA, MM 1200
l'abapuTHa BUCOTA, MM 2480
l'abapuTHa MUpUHA, MM 1200
TeoMeTpuuHUil 00’ €M €MHOCTI, M° 0,9
Pob6ounii 06’eM emHOCTI, M3 0,5
[oTyXHiCTh JBUTyHa MIIIAJKH, 8
kBt
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Yacrora KoJMBaHb, I 11 8
AMIUTITYIa, M 0,005
IToBepxHsi HArpiBY, M2 2,7
Bakyym B poOouiii emHocti, MIla 0,09
PoGounii THCK B MapoBiii copourti, 0,5(5)
MIla (atm)

[Turoma BUTpaTa napa, Kr / 1o 65
KoHieHcaToBiiBiTHUK 000TOHKH +
JlaTuuk KOHTpOJIO TeMIeparypu +
npoaykry, °C

JlaTuuk KOHTpOJIO TeMIeparypu +
ob6omonku, °C

Konpencarop tpyouacTuit +
30ipHUK KOHJEHCATy +
BakyymHHuii Hacoc +
OrnsmoBe BIKHO 3 OCBITJICHHSM +
BHYTPIIIHBOI YaCTHHHU araparty

KiapKicTh JIOTKIB, O 20
Maca cupoBHHH, KI' 50

Byio nmpoBemeHO HU3KY eKCIEPHMEHTIB 3  BHKOPHCTAaHHAM
BiOpalliifHOro BIUTMBY, 0€3 HBOrO, 3 BaKyyMyBaHHAM Ta 3a aTMOC(HEpHOro
TUCKY. Pe3ynbraTu ekcriepiMEeHTIB MOKa3aliy HACTYyITHE: BiOpaliliHui BIUTUB
CHpHsie PyXy MPOAYKTY Ha JIEKax, 0 PyWHYe MOBEPXHEBUH MacOOOMIHHUI
map i CIpuse BHBEICHHIO BOJIOTH 3 INIMOMHHM IPOAYKTY Ha ITOBEPXHIO,
BiIOyBaeThCsl BiOpalliiiHe MepeMilllyBaHHsS CHUPOBHMHH, IO a0 3MOTY
CKOPOTHTH TPHBAJiCTh Tpollecy CylniHHA. Temmeparypa mijg —4ac
JOCIIKeHHS BeepeuHi amapary Oyia B mexax 45-50 rpaaycis Llenscis (o
BiAmoBigae po3pimkeHHro B amapati 12...15000 I1a). Bmict cyxux pedoBuH
B CHpOBHHI 3MiHIOBaBcs Bigx 45 mo 90 BimcoTkiB  (3alexKHO
BiJ crioco0y monepeaHpoi 00pOOKM CHPOBHHY, IO i UISTalla BUCYITYBAaHHIO
[11]).

OcHOBHI mepeBard po3poOIEHOI YCTAHOBKU: IHTEHCHU(IKaIlis
MPOIECy Ta CKOPOUYEHHS TPHWBAJOCTI CYIIIHHA OBOYEBHX BHYABKIB 3a
PaXyHOK 3aCTOCYBaHHsI BiOparlii, 110 IPU3BOAXTH JI0 IOCTIHOTO OHOBJICHHS
MIOBEPXHI, SKa BUCYIIYETHCS Ta BaKyyMy, 110 BIUIMBA€E Ha SKICTb NPOAYKTY,
a camMe NPOAYKT KOHLEHTPYEThCA 3a HHU3BKOTEMIIEPATYpPHOTO PEKHMY.
3acTrocyBaHHS BaKyyMYBaHHS JJa€ 3MOTY 3HAYHO iHTEHCU(IKYBAaTH MpOIIEC
3HEBOJHEHHS. BUKOpUCTaHHS B SIKOCTI CHPOBHHH, IO MiIsATaNa CyIIiHHIO
OBOUYEBHX BHYABKIB JIOBENO, II0 KOHCTPYKTHUBHI OCOOIMBOCTI po3pobIsieHOl
YCTAQHOBKH JIaf0Th 3MOT'Y OTPUMATH KiHIIEBUH MPOAYKT BUCOKOI SKOCTI.
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Henonixom nanoi ycTaHOBKH € TepiofndHICTh Tporecy. Kpim Toro,
roajbIIa podoTa rependavae JOyKOMIUIEKTYBAHHS YCTAHOBKH IIPY>KUHHAM
BY3JIOM, SIKHH CYTTEBO 3MEHIINTh HABaHTaXEHHS Ha [BUTYH Ta
BiOpOEIIEMEHT.

Bucnosku. B pe3ynbsTaTi po60oTu 0y10 IPOBEAEHO aHAIII3 PUHKY Ta
BHUKOPHCTAaHHS XapyOBUX ITOPOIIKIB, PO3TIISTHYTO TEPCHEKTHBHI HANPsIMKH
BUKOpHCTaHHS. P03po0JieHO HOBY YCTaHOBKY JUIsSl CYIIIHHS DPOCIHHHOL
CHPOBUHH TIiJl BAKYyMOM 13 3aCTOCYBaHHSM BiOpaLliifHOTO BILIUBY.
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ANALYSIS OF MEMBRANE DEVICES CONSTRUCTIONS
OF THE FOOD AND PROCESSING INDUSTRY

G. Deinychenko, D. Dmytrevskyi, V. Chervonyi, D. Horielkov,
V. Lavreniuk

An analysis of modern designs of membrane devices, which are used at
enterprises of the food and processing industry, was carried out. The need for a wider
use of membrane technologies for the processing of food liquids is substantiated. In
particular, the processes of concentration and illumination. Characteristic
shortcomings of baromembrane processes are identified. The conducted analytical
studies made it possible to conclude that membranes with a larger pore diameter do
not allow obtaining the required degree of illumination. Membranes with a smaller
pore size are characterized by low permeability.

Keywords: microfiltration, ultrafiltration, reverse osmosis, membrane
treatment, baromembrane processes, membrane devices, food industry

AHAJII3 KOI:ICTPYKL[Iﬁ MEMBPAHHUX ATTAPATIB
XAPYOBOI TA TIEPEPOBHOI ITIPOMHUCJIOBOCTI

I'.B. Meiinnyenko, JI.B. ImutpeBcbkuii, B.M. UepBonuii,
J.B. I'openxos, B.B. JlappeHok

Ilpogedeno amaniz cyyacHux KOHCMPYKYiti MeMOpaAMHUX anapamie, AKi
BUKOPUCTNOBYIOMbCS.  HA  NIONPUEMCMBAX — Xap4o6oi ma nepepobHOi  eanys3i.
Ob6rpynmosano  HeobXiOHicmb  Oilbll  WUPOKO20  GUKOPUCTIAHHS  MEMOPAHHUX
MexHo02ill 01151 30iiCHEeH s npoyecie nepepooKu Xapuoeux piouH. 3okpema npoyecie
KOHYEHMPYBaAHH ma  OCBIMJIeHHA. Busnaueni  xapaxmepni  Hedoniku
bapomembpannux npoyecie. Ilposedeni ananimuuni 00CHIONHCEHHS O0380MUNU
3poOuUmU BUCHOBOK, WO MeMOpanu 3 Oinbuwium Oiamempom nop He 0036801AH0Mb
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