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INVESTIGATION OF THE ADSORPTION PROPERTIES OF
POWDER-FORM COLLOIDAL CAPILLARY-POROUS MATERIALS
BASED CARROT

Petrova Zh.0., Doctor of Engineering, Senior Research Scientist,
Samoilenko K.M., Ph.D, Novikova Yu.P., Post graduate student,
Vyshnievska T.A.
Institute of Engineering Thermophysics of the NAS of Ukraine, Kyiv

The increased rhythm of life has affected'the culture of food consumption, and
today the food direction - fast food products - is gaining popularity. The main ad-
vantages of this direction are that it takes ittle.time to,prepare dishes from individual
products (for example, pea puree). However, it 18 important, that the food is also use-
ful.

Almost all fast food products available on the modern market contain dry
products. Drying preserves raw products, that have a short shelf life, reduces the
weight of the product, coneentrates biological substances 6-8 times, makes transpor-
tation, easy use possible@nd increases their shelf life.

In Institute of Engineering Thermophysics of the NAS of Ukraine developed a
whole complex ofimatural dry quick-cooking products was developed (borscht, pea
and buckwheat/puree soups, oat-carrot porridge with milk, pumpkin porridge with
milk, etc.), whichiwere developed on the basis of functional powders and according
to the classification of the main plant functional ingredients [1].

During transportation and storage in warehouses of such dry quick-cooking
products, the'equilibrium humidity is a great importance, for the purpose of determin-
ing whichiresearch was carried out on the adsorption properties of the studied sam-
ples.

Desiccators with values of relative humidity were used to determine the equi-
librium humidity ¢ = 0.4; 0.6; 0.8; 0.9 [2, 3]. Water vapor adsorption isotherms of
carotene-containing functional powders and quick-cooking products based on them
were constructed on the basis of experimental data on the equilibrium moisture con-
tent.

In fig. 1 presents isotherms of water vapor adsorption of carrot, pea, functional
pea-carrot powder and pea-carrot puree soup. Functional pea-carrot powder is the
main ingredient in the recipe for pea-carrot puree soup.
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The equilibrium moisture content at ¢ = 0.4 of all studied samples is within 6-7
%. Functional pea-carrot powder has the lowest equilibrium moisture value at ¢ = 0.8
— 15 %, and at ¢ = 0.9 — 24 %. The isothermal curve of pea-carrot puree soup (mark
4) is between the curve of pea powder (mark 3) and the curve of carrot powder (mark

1).

At the expense of experimental studies of adsorption properties and compara-
tive characteristics of samples of mono-, functional powders and dry quick-cooking
products based on them, the equilibrium moisture content for each sample was de-
termined, which will allow to reduce energy costs during drying, and the storage con-
ditions were determined.

&0
0 /

&0 /

W, %

0.3 04 0.5 06 0,7 08 0.9 |
Relative humidity, P/Ps

Figure 1 — Water vapor adsorption isotherms of mono- and combined powders and quick-
cooking products based on them:
1 — carrot; 2 —pea; 3+ pea-carrot powder; 4 — pea-carrot puree soup

At = 0.6, therequilibrium moisture content of carrot powder is 12 %, pea 11
%, functional pea-carrot powder 9 %, and puree soup based on them is 8.3 %.

Therefore, monopowders have the highest equilibrium humidity. When com-
bining them and creating functional powders, this ability is reduced, which leads to
improved storage conditions, and the equilibrium moisture content of quick-cooking
productsiis in most cases lower, even than that of functional powders.
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OUYHMIIEHHS PIMAKOBOI OJII1 3A IOTOMOI' OIO
EJIJEKTPOMATHITHOTI'O ITOJISI

Ocaguyk II. 1., 1-p. TexH. HayK, TOLEHT
Ooecvkuii HaYiOHATLHUL MEXHON02IYHUL YHIsepcumemyids Ooeca

Crmparounch Ha JOCITIIN MPOIECY eIeKTPUIHOT0 HaMarHI1yBaHHS COHSIIHIKO-
BOT OJIi1 mpw TimpaTarii [1], TpoBean eKcrepuMeHTalbHI MOCTIMKCHHS s PIllaKoBOT
OJTiT 3 METOO MIATOTOBKH JI0 TIPOIECY OTPUMAHHS SKiCHOTO 01013 MAINBA.

ExcriepumenT nonsraB B HactynHoMmy. s mpoteey rigparanii, BHKOPHCTOBY-
Bajiocd CTaHnapTHe yctaTkyBaHHs YI'PM — 20.2 13 3acTOCYyBaHHSIM €JE€KTPOMAarHiTHO1
ycTaHoBKH. [Ipy mpoxokeHH] CyMiltli oii 3 BOJAOIO Yepes eeKTPOMAarHiTHy yCTaHOB-
Ky 3MIHIOBajiacsl HaIPYXEHICTh eJIEKTPOMArHiTHOTO(TONS, a TAKOX TemIepaTypa ca-
Moi micuenmu. [Ipu oMy (ikcyBaBcs ya€ BHUIMAHAHHA ©cany i iloro Maca B MPOIEHT-
HOMY BiTHOIIICHHI, IIIOJI0 3arajbHOI KUIBKOCTI (HOChHOpOYIpHMYOUNX PEUOBHH Y pima-
KOBIH OJTii.

VY pimakosiii omii BMicT pocdomimiziB ctaHoBHTE npuom3ao 0,09%, ane 3Ha4YHY
yacTKy ¢ochaTuaiB CKIaIat0Th BAXKOTIAPATYEMITa HeTiapaTyeMi (ochaTuaniICepuH,
nostidocdorminepinu i poedarnaHi KUCIOTH.

EnexTpomarniTHa aKTHBAILSI CHCTEMH MacIo - Gocdoimiam 103BosIsie€ 301TbITH-
TH TIOBEPXHEBY aKTHBHICTH QOCGOMIminiB, B TOMY YHUCII 1 X HeTigpaTyeMux Gpopm, Ha
rpaHuIli po3ainy 4az 3 BOAO0, a TAaKOX 30UTBITUTH MaKCUMAaIIbHY azfcopoirito docdo-
mmiaiB B Mixkdaznomy mapis Beedlle B itoMy MpUBOAWTH JO IiIBHIIEHHS CTYTICHS
rinpatyeMoeTi hocdomimiis.

[[poBiBmY pSMIOCTiIHKEHb BU3HAYMIIN iHTeHCHDiKaIlito mporiecy rigpaTarii Ta
30LTBIICHHES KITBKOCTI OEPUMAHOTO OCaiy, 10 TTO3UTUBHO BILTUBAE 300Ky 30epeKeH-
Hsl eHeprii, MOJIMIIeHHsT SKOCTI MPOMYKIlii Ta 301IbIIeHHsS MPOIYKTUBHOCTI 00Jai-
HaHHS.

Jlitepatypa
1. Ocamayk II. I., Iynapes 1. I. @opmyBaHHS TEXHOJIOTIi OUUCTKH POCIMHHOI OJIii B yMOBax MiHi-
nexis. //36ipauK HaykoBuX mpanb, OHAXT. Bumyck 1 Tom 82 — Ogeca, 2018. - C. 99-103.
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