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Topicality. The creation of new combined products saves animal raw materials. The use
of vegetable purees in the production of food is due to high nutritional and biological value. In
view of the above, research aimed at the development of new types of semi-finished protein-
based carbohydrates based on milk protein concentrates (MBC) with the addition of vegetable
purees are relevant. The purpose of the article is to substantiate the technologies development
of protein-carbohydrate (NBC) semi-finished products with the addition of vegetable purees
and to perform the modeling of the recipe composition of protein-carbohydrate semi-finished
products. The following research methods were used in the writing of the article: standard
physicochemical, rheological, methods of experiment planning and mathematical processing
of experimental data using modern computer programs. Results. It is theoretically and
experimentally substantiated the feasibility of using in the NBC technologies development on
the basis of MBK of cuttings, mashed carrots and mashed pumpkin. The composition of new
NBS was simulated, which made it possible to narrow the range of variation of the feedstock
concentrations in further studies. It is established that the rational concentrations of recipe
components for NBC from carrot puree are: mass fraction of MBK 50... 54 %, carrot puree
26... 30 %, sugar 8... 12 %, stabilizer 8... 12 %; for NBC pumpkin puree — MBC
mass fraction 46... 50 9%, pumpkin puree 30... 34 %, sugar 8... 12 %, stabilizer
8... 12 %. Conclusions and discussions. Developed and modeled NBC technologies using
carrot and pumpkin puree to allow more efficient use of the nutritional potential of milk and
its processing products in combination with carotene-containing vegetable raw materials. The
scientific novelty of the obtained results is the theoretical substantiation and experimental
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confirmation of the expediency of using MBK made from cuttings, puree from carotene-
containing vegetable raw materials in NBC technologies.

Key words: modeling, semi-finished product, milk protein concentrate, mashed potatoes,
pumpkin, carrots, stabilizer.

The topicality of the problem

Formulation of the problem. Insufficient consumption of essential protein-contain-
ing products such as meat, fish, milk, and products containing vegetable protein has
contributed to a serious problem in the nutrition of the population of the whole world,
and in particular of Ukraine (Deinychenko et al., 2018).

Expanding the range of food products, enhancing their biological value, as well as
creating the next generation of products that meet the requirements of healthy nutri-
tion are urgent problems of modern society (Rudavska et al., 2018). One of the possi-
ble ways of realization of these problems is development of technologies of obtaining
various combined products of certain physical and biological orientation (Mamtcev et
al., 2016).

Creation of new combined products saves animal raw materials, in particular milk,
thus providing the population with complete protein nutrition (Trukhachev et al.,
2017).

Status of problem study. Many studies of domestic and foreign scientists have
been devoted to the study of the chemical composition, nutritional value of dairy
raw materials and the development of protein-based food technologies: S. Guly-
aev-Zaitsev (2009), G. Deynichenko (2018), V. Kozlov (2016), A. Iashin (2015),
G. Polishchuk (2015), G. Rudavska (2018), N. Tkachenko (2016), A. Khramtsov (2017),
V. Gnitsevich, T. Yudina (2018), and others. A number of scientists continue to work
in this area, since this problem has not lost its relevance today.

Unresolved issues. The increase in the production of biologically complete combined
foods is relevant in the light of the balanced nutrition concept, according to which
a sufficient amount of protein should be present in a person’s daily diet (Borova & Pol-
ishchuk, 2015; Hnitsevych et al., 2018). The main advantage of such products lies in the
potential for the mutual enrichment of the ingredients included in one or more factors
in order to fully match their formula (Tkachenko et al., 2016).

The use of vegetable raw materials, including vegetable purees, in the production of
food is due to high nutritional and biological value (Guliaev-Zaitcev et al., 2009; Iashin
& Romanova, 2015). In view of the above research aimed at developing new types of
semi protein-carbohydrate milk-based protein concentrate with added vegetable puree
is relevant.

Purpose and research methods

The purpose of the article is to substantiate the technologies development of pro-
tein-carbohydrate semi-finished products with the addition of vegetable purees and
to conduct the modeling of the recipe composition of semi-finished protein-carbohy-
drates.

The methodological basis of the study is the process of modeling the formulation of
protein-carbohydrate semi-finished products.
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Research Methods are standard physicochemical, rheological, methods of experi-
ment planning and mathematical processing of experimental data using modern com-
puter programs.

Information base of the research is scientific articles, materials of international con-
gresses and symposia, scientific and practical conferences, regulatory and technical
documentation, patents.

Research results

It is well known that dairy products play an important role in the human diet. To-
day, much attention is paid to multicomponent products based on protein-carbohy-
drate milk raw materials. Such products are characterized by high nutritional value,
optimal amino acid composition and high digestibility.

During the formulations development of combined dairy products, namely semi-fin-
ished products based on protein-carbohydrate milk raw materials, the competent se-
lection of plant components on qualitative and quantitative characteristics is import-
ant. Therefore, it was considered relevant to study the composition and properties of
herbal supplements. The results of the research are given in Table 1.

Table 1. Composition and properties of puree from vegetable raw materials

Puree
Indexes carrot pumpkin
unconsolidated | compacted |unconsolidated | compacted

Mass fraction, %: 24,6+0,6 42,3+1,1 14,0£0,4 28,50,6
of solids

mono- and disaccharides 21,5+0,5 36,5+0,8 11,8+0,3 23,3%0,5
pectin substances 0,4%+0,01 0,7+0,01 0,5+0,01 1,1+0,01
fiber 0,9+0,01 1,3%0,01 0,4%0,01 0,9+0,01
cell walls 2,8%0,06 4,7%0,11 1,7%0,04 3,1+0,05
Mass fraction of ascorbic 5,1£0,12 7,6£0,18 12,2+0,2 15,00,2
acid,mg/100 g

pH 5,5%0,14 5,4+0,14 5,4+0,14 5,2+0,14
Boundary shear stress, Pa 345,0£9,0 429,0+11,0 254,0+6,0 270,0%+7,0

Source: own development

Analysis of the data in Table 1, allowed drawing conclusions about the peculiarities
of the composition and properties of vegetable raw materials, which in the future it is
planned to use in milk-protein semi-finished products.

Carrot puree has a high content of solids, pH, shear stress, cell walls, and the least
amount of pectin substances and ascorbic acid. Condensed carrot puree contains the
largest amount of mono- and disaccharides, fiber. Pumpkin puree differs in several
ways: it contains the least amount of solids, mono- and disaccharides, fiber and cell
walls, and has the lowest value of the shear stress. Therefore, the aforementioned types
of mashed potatoes are a promising raw material for use in the technology of milk-pro-
tein semi-finished products based on co precipitate.
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Not only the chemical composition but also the functional properties of the raw
materials, their influence on the physical and chemical factors, which are the purpose
of further research in this field, are essential in the development of any new technol-
ogies.

Combined dairy based products in combination with plant components have high
biological value. Creation of new combined products saves animal raw materials,
in particular milk, thus providing the population with complete protein nutrition. The
use of vegetable raw materials, including vegetable purees, in the production of food is
due to high nutritional and biological value.

Animportant stage in the preparation of combined dairy products, which affects the
organoleptic and physio-chemical parameters, is the preparation of vegetable purees.
Puree is a pure homogeneous mass. When applying mashed potatoes to dairy products,
the quality of the food is improved by increasing the organoleptic characteristics and
nutritional value as well as the consistency of the product.

Fresh ripe vegetables: carrots and pumpkins were used to make the puree. Vege-
tables were pre-prepared and blanched. To determine the diameter of the sieve cells,
in which the puree has high organoleptic and physicochemical characteristics, rubbing
the prepared vegetables was carried out on sieves with a diameter of cells from 0.7 to
1.4 mm. The content of pectin substances, solids, as well as the rheological characteris-
tics of the puree, namely the shear stress, that is, the value characterizing the system’s
ability to resist shear deformation, has been investigated. The results of the studies are
given in Table 2, 3.

Table 2. Physical and chemical indicators of pumpkin puree

The. diameter of the | Content of pectin | The solids content, Shear stress. Pa
sieve cells, mm substances, g/ 100 g g/100 g ’
0,7...0,8 0,46%0,01 13,4+0,3 238+5,0
0,9...1,0 0,50+0,01 14,0+0,4 254,06,0
1,1...1,2 0,57+0,01 14,8+0,4 269+6,0
1,3...1,4 0,62+0,01 15,2+0,4 276%6,0

Source: own development

The results of the analysis of table 2, 3 showed that with increasing the size of the
puree particles when wiping, there is an increase in the values of the shear stress. This
is due to the fact that as the diameter of the cells increases, more pectin and dry sub-
stances form the structure of the final product.

Table 3. Physical and chemical indicators of carrot puree

The. diameter of the | Content of pectin | The solids content, Shear stress. Pa
sieve cells, mm substances, g/ 100 g g/100¢g ’
0,7...0,8 0,37+0,01 23,9%0,6 329,0+8,0
0,9...1,0 0,40+0,01 24,6%0,6 345,0+9,0
1,1...1,2 0,42+0,01 25,2+0,6 353,0+10,0
1,3...14 0,48+0,01 26,0%0,6 364,0+10,0

Source: own development
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However, during visual analysis of the fractions present, it was found that the pu-
ree obtained by rubbing through a sieve with a mesh diameter of 1.1 mm or more is
a heterogeneous, grossly dispersed system. High purity is low purée obtained by wiping
through a sieve with a mesh diameter of 1.0 mm and less.

According to the basic needs of the consumer, food systems have to have a certain
set of consumer properties, and one of the key factors that shape their parameters is
modeling the formulations of these food systems.

We were tasked with designing the compounding composition of protein-carbohy-
drate semi-finished products with predetermined organoleptic and structural-mechan-
ical properties. We chose MBK, carrot and pumpkin puree and powdered sugar as the
main components.

The shear stress index (GNS) is recommended by us as a given marker in the study of
semi-finished products with plastic consistency, since it is the most sensitive to chang-
es in technological and mechanical factors, even during obtaining plastic food systems.

First of all, we studied the dependence of GNS on the ratio of the main components of
the model system “MBK + vegetable puree”. The results of the studies are shown in Fig. 1.
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Fig. 1. Change of GNZ two-compon ent system “MBK + vegetable puree” depending on the
amount of vegetable puree: 1 - carrot puree (PM); 2 — pumpkin puree (PG)
Source: own development

In figure 1 the decrease in the GNS clearly shows which caused by the increase
in the proportion of vegetable purees in the system. The high moisture content and
poor interconnection of the particles of the rubbed vegetables are most likely the rea-
son for such low rates of puree. Thus, increasing the proportion of vegetable puree
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in the system by 20 percent reduces the GNP model system by 28.8... 38.8 %, and in-
creasing the concentration of vegetable puree to 50 percent — by 54.7... 71.4 %. We also
noticed a less intense decline in GNS when adding carrot puree (PM), as opposed to
pumpkin (PG). It is known that mashed carrots contain dietary fiber, which has greater
compared to pumpkin, mechanical strength. This fact, in turn, may be the root cause,
which explains the fluctuation of the GHI indicator for MBC with vegetable purees. In
this case, the modeling of the formulation requires consideration of the identified cir-
cumstances by structural and mechanical parameters.

White sugar was used to improve the taste of NBC. This recipe component not only
acts as a sweetener of the food system, but also has a direct impact on the whole group
of organoleptic indicators of the quality of semi-finished products. Therefore, we fur-
ther investigated the changes of the GNS in model systems by conducting a full-scale
experiment of type 23, where 3 is the number of prescription components for each NBS.
As lower and upper levels of factor variation, constraints were used to characterize the
desired organoleptic characteristics.

In the table figures 4 and 5 show the experiment planning matrices. Using the
Mathcad software, we approximated the experimental data on the change of the sec-
ond-degree polynomial polynomials.

Table 4. Experimental planning matrix for the study “MPC + PP + Sugar” system

. The factor meaning
Experiment Natural Coded
number

MBC g IIT, r Sugar, g X, X, X,
1 50 50 20 + + +
2 30 50 20 - + +
3 50 30 20 + - +
4 30 30 20 - - +
5 50 50 5 + -
6 30 50 5 - -
7 50 30 5 + - -
8 30 30 5 - - -

Source: own development

Table 5. Experimental planning matrix for the study “MPC + CP + Sugar” system

The factor meaning
Experiment number Natural Coded

MBC, g PMg Sugar,g X, X, X,
1 50 50 20 + + +
2 30 50 20 - + +
3 50 30 20 + - +
4 30 30 20 - - +
5 50 50 5 + -
6 30 50 5 - -
7 50 30 5 + - -
8 30 30 5 - - -
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Source: own development

Using the Fisher criterion at 5 % significance level, the adequacy of the mathemati-
cal models developed was checked, and the significance of the coefficients was checked
by determining the confidence interval.

After simplifying the equations due to the weightless coefficients, the following
equations were obtained characterizing the GNZ of the model systems depending on
the content of the ingredients in kPa:

— model system «<MBC + GHG + sugar»
0=1375-10"-X,- X, +1,708-10"* - X, - X, +2,943-10* - X7 —0,023-10"* - X, —
-3,720-10"*- X, - X, —2,451-10* - X7 + 0,028 -10* - X, + 0,016 +3,430-10 - X, +
+1,316-107* - X773

— model system «<MBC + GHG + sugar»
0=-1077-10"-X,- X, +7,662-10° - X, - X, +3,815-107° - X; +2,728- X, —
-2,381-10*- X, - X, —1,184-10* - X7 +0,017- X, +5,639-10° +1,562-107° - X, +
+1,561-10™* - X,

In Figures 2 and 3 show graphs of the dependence of the model gas systems on the
quantities of mashed potatoes and sugar in the three-component NBV system, taking
into account that the fractions of the two components were given from the beginning
of the experiment, and the fraction of the third was set automatically.

Limiting shear
stress, kPa

Number of
pumpkin Number of
puree, % sugar, %

Fig. 2. Modification of BSS model system “MPC + PP + sugar” depending on the amount
of mashed pumpkin and sugar
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Fig. 3. Modification of BSS model system “MPC + CP + sugar” depending on the amount
of mashed pumpkin and sugar
Source: own development

The graphs (Figs. 2 and 3) show a decrease in GNS after the addition of sugar to the
MBK + GHG + sugar system by 74.3 %, and the MBK + PM + sugar system - by 75.6 % with
a parallel increase in the content vegetable puree and sugar in the system from 0 % to 30
%. This is explained by the dehydration of milk proteins, as well as the constant influence
of pumpkin and carrot puree on both two-component and three-component systems. In
our opinion, the persistence of the influence of mashed potatoes on vegetables on the in-
dicators of the NBU food system (and most importantly, the difference in their influence)
can be justified by the more intense formation of jelly-like structures by pumpkin mashed
pectin when interacted with sugar than by those contained in mashed potatoes.

Obtained data on NHV NBS serve as an additional limitation of the lower and upper lev-
els of variation of factors in the modeling of their recipe composition in accordance with
nutritional value, organoleptic characteristics and structural and mechanical properties. The
introduction of a stabilizer in the amount of 8... 12 % in the NBS system can be improved.

Possible ways of using protein-carbohydrate semi-finished products in the food indus-
try are technologies of such foods as cheeses, dumplings, toppings, etc. NBCs can be stored
in cellophane-coated molds in the food industry and in the restaurant industry, as well as
other minced semi-finished products, depending on their use and packaging methods.

Conclusions and discussion of results

Thus, we can draw the following conclusions:
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It is theoretically and experimentally substantiated the feasibility of using in the
development of technologies of milk-protein semi-finished products on the basis of co
precipitate from carrot and mashed pumpkin puree.

1. Itis established that the puree obtained by rubbing through a sieve with a mesh
diameter of 1.1 mm or more is a non-uniform, coarse dispersed system. The pure or-
ganoleptic characteristics are puree obtained by wiping through a sieve with a mesh
diameter of 1.0 mm or less.

2. A drop of GNZ after the addition of sugar in the MBK + PG + sugar + sugar sys-
tem was found by 74.3 %, and the MBK + PM + sugar system - by 75.6 % with a parallel
increase of the vegetable puree and sugar content in the system from 0 % to 30 %.

3. The composition of new semi-finished products was simulated, which made it
possible to narrow the range of variation of the concentrations of feedstock in further
studies. It is established that the rational concentrations of the recipe components for
NBVM are: mass fraction of milk protein concentrate 50... 54 %, carrot puree 26... 30 %,
sugar 8... 12 %, stabilizer 8... 12 %; for NBVG - mass fraction of milk protein concentrate
46... 50 %, pumpkin puree 30... 34 %, sugar 8... 12 %, stabilizer 8... 12 %.
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MOJIETIOBAHHS PELIEIITYPHOT'O CKJIAZLY
HAINIB®ABPUKATIB BJIKOBO-BYIJIEBOJTHUX

AxTyasnbHicTh. CTBOPEHHST HOBMX KOMOIHOBAaHUX TPOMAYKTIiB JO3BOJISIE €KOHOMUTH CUPOBUHY
TBAPMHHOTO TIOXOKEHHST. 3aCTOCYBaHHSI OBOUEBMX ITIOPE TPV BUPOOHMIITBI XapUOBMX ITPOIYKTIB 06Y-
MOBJIEHO BMCOKOIO Xap4yOBOIO Ta 6i0/IOTiYHOIO IiHHICTI0. Y 3B’I3KY 3 BUILEBUKIIAJEHNM JOCTiKEHHS,
CTIPSIMOBAHi Ha PO3pPOOKY HOBMX BUIIB HaIiBGaOPUKATIB GiTKOBO-BYITIEBOIHMX HA OCHOBi MOJIOY-
HO-6inKOBMX KoHIIleHTpaTiB (MBK) i3 momaBaHHSIM OBOUYEBMX ITIOPE, € aKTyaIbHMUMY. MeToro posoTH €
OGIPYHTYBAHHS PO3POOKM TEXHONIOTii HamiBdabpyuKaTiB 6ikoBo-ByrneBogHMx (HBB) i3 momaBaHHIM
OBOYEBMX ITIOPE Ta IMPOBEIEHHST MOJIEIIOBAHHS PELIENITYPHOTO CKIaAy HariB(aOpuKaTiB 6iIKOBO-BYT-
JieBopgHMX. [Tpy HaTMMCaHHi CTAaTTi BUKOPMCTOBYBAIMCH HACTYITHI METOAY JOCTiIPKeHHSI: CTaHAAPTHI
(izuro-ximiuHi, peosoriuHi, MeToaM TUIaHYBaHHS eKCIIepMMEeHTY Ta MaTeMaTUYHOI 06pO6KY eKcrie-
PUMEHTaJIbHUX JTaHMX i3 BUKOPMCTAHHIM CydyaCHUX KOMIT'IOTepHMX mporpam. PesymbraTtn. Teope-
TUYHO Ta €KCIIEPUMEHTAILHO OGIPYHTOBAHO JOITbHICTh BUKOPUCTAHHS TTiJ] YaC PO3POOKY TEXHOIO-
ri’t HBB Ha ocHoBi MBK 3i CKoJIOTHMH, MIOpe 3 MOPKBM Ta Iope 3 rapOysa. [[poBeieHO MOZIETFOBAHHS
ckamy HoBux HBB, 1110 03BONMWIIO 3BY3UTH Jiaria30H BapiloBaHHS KOHIIEHTpallilt BUXiJHOI CMPOBUHM
TIpU TIOAAIBIINX AOCTIIPKEHHSIX. BCTaHOB/IEHO, 110 pallioHAIbHUMM KOHLIEHTPAaLisIMM PeLeNTypHUX
komrmoHeHTiB iy1st HBB i3 mope mopksu €: macosa yactka MBK 50...54 %, mrope mopksu 26...30 %, 11y-
Kpy 8...12 %, crabinizaTopa 8...12 %; nist HBB 3 mrope rap6ysa — macoBa yactka MBK 46...50 %, mope
rap6ysa 30...34 %, mykpy 8...12 %, crab6inizaTopa 8...12 %. BucHOBKM Ta 06roBopeHHs. Po3pobiieHi
Ta 3MOZIe/boBaHi TexHosorii HBB i3 BUKOpMCTaHHSIM ITIOpe MOPKBM Ta rap6y3a, 110 T03BOJISTIOTh Oi/TbIIT
palioHaIbHO BUKOPMCTOBYBATM XapUOBMit IIOTEHITia MOJIOKA Ta MTPOMYKTIB /0r0 mepepo6Ky B KOMIT-
JIeKci 3 KapOTMHBMICHOIO POCIMHHOIO CMPOBMHOI0. HayKoBa HOBM3HA Ofi€pyKaHVX Pe3Y/IbTATIB ITOJISTae
B TEOPETUYHOMY OOI'PYHTYBAHHI Ta eKCIIEPUMEHTATbHOMY ITiITBEPIKEHHI IOIITBHOCTI BUKOPUCTAH-
Hs MBK 3i CKO/IOTHH, ITI0pe 3 KapPOTVHBMICHOI POCJIMHHOIL CMPOBMHY Y TexHoorisix HBB.

Knrouoei cnoea: monenoBaHHs, HaliBGabpUKaT, MOJOYHO-6ITKOBMIT KOHIIEHTPAT, ITIOpE,
rap6ys, MOpKBa, cTabismizaTop.
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MOJEJIMPOBAHUME PELEIITYPHOI'O COCTABA
IMOJIYO®ABPUKATOB BEJIKOBO-YIJIEBOJHBIX

AxTyanbHOCTb. CO3/IaHME HOBBIX KOMOMHMPOBAHHBIX IPOOYKTOB ITO3BOJISIET SKOHOMMTD
ChIpbe KMBOTHOTO MPOUCXOKIeHMsI. [[pyMeHeHNe OBOIIHBIX ITOpe P MPOU3BOACTBE MUIIEBbIX
TIPOAYKTOB OOYC/IOBJIEHO BBICOKOJ MMILEBO M OMOIOTMYECKOIi IIEHHOCThIO. B CBSI3M C BBIIIEN3IIO-
SKeHHBIM MCCIeIOBaHMsI, HallpaB/IeHHbIE Ha Pa3pabOTKy HOBBIX BUAOB Iomy(abpukaToB 6Genko-
BO-YITIEBOJHBIX HA OCHOBE MOJIOYHO-OETKOBBIX KOHIeHTpaToB (MBK) ¢ mob6aBieHueM OBOIIHBIX
Iope, akTyanbHbl. 1[enbio paboThI SIBISIETCSI 0O0CHOBaHME pa3paboTKy TEXHOIOTHI momydabpu-
KaToB 6esTKoBO-yieBonHbIX (ITBY) ¢ mo6aBieHeM OBOIIHbBIX MTFOPE 1 ITPOBEIEHMSI MOIEIMPOBAHNS
PelenTypHOTro cocTaBa moyyhabpruKaToB OeJIKOBO-YIVIEBOAHBIX. [Ipy HAMMCAHMUM CTAThU UCIIOTb30-
BaJIVCh CJIEMYIOIIME€ METOIbI MCCIeNOBaHMS: CTaHAAPTHbIE (DU3UKO-XUMUYECKIE, PEOTIOTUYECKIE,
MEeTO[IbI TUVIAHMPOBaHMSI SKCITEPMMEHTA Y MAaTEMAaTUUYECKO 0OpabOTKYM SKCIIepYMEHTaTbHbBIX JaH-
HBIX C MCIIOIb30BaHMEM COBPEMEHHbBIX KOMITbIOTEPHBIX MTporpamM. PesynbTaTsl. TeopeTuuecku u
9KCIEPUMEHTAILHO 0O0CHOBAHA 11€J1IeCO06Pa3HOCTDb MCIIOIb30BAHMSI IPY pa3pabOoTKe TEXHOIOTHI
[1BY Ha ocHOBe MBK 13 maxThl, Iope 13 MOPKOBM U IIOpe U3 ThIKBLI. [IpoBeneHo MopennpoBaHme
coctaB HOBbIX [IBY, UTO MO3BOMMIO Cy3UTh AMAria30H BapbUPOBAHMSI KOHIIEHTpPAIMii UCXOLHOTO
ChIPbSI TIPU JATbHEMIINX MUCCIeJOBaHMSIX. YCTAHOBIEHO, UTO ONTUMAIbHBIMM KOHIIEHTpalUsSIMU
peLlenTypHbIX KOMIIOHEHTOB 11s1 [TBY ¢ mmope MOPKOBU SIBJISTIOTCS : MaccoBast zoinst MBK 50...54 %,
Imope MOpKOBM 26...30 %, caxapa 8...12 %, crabunmsaropa 8...12 %; nyis I[TBY c mope ThIKBbI — Macco-
Bas mosist MBK 46...50 %, mrope ThikBbI 30...34 %, caxapa 8...12 %, crabuimsaropa 8...12 %. BbIBOabI
U o6cykaenme. PaspaboTaHbl 1 CMOZEIMPOBaHbI TeXHOOrM [TBY ¢ MCIoNIb30BaHMEM ITIOpe MOp-
KOBM ¥ THIKBbI, [TO3BOJISIONIVE G0JIee pallOHAIbHO MCITOIb30BaTh MUILEBO MOTEHIMAT MOJIOKA U
MIPOAYKTOB €ro MepepaboTKy B KOMIUIEKCE C KAPOTMHCOAEPKAIIMM PaCTUTETbHBIM ChipbeM. Hayu-
Hast HOBM3Ha MCCIeIOBaHMS 3aK/IIOUYAETCSI B TEOPETUYECKOM 060CHOBAHMM U SKCIIEPUMEHTAIBHOM
TTOJITBEP3KAEHMM 11€JIeCO00Pa3HOCTM UCITOMb30BaHMst MBK 13 MaxThbl, IOpe 13 KapOTUHCOAepsKallie-
I'0 PACTUTENbHOTIO ChIPbS B TeXHONMOTMsX [IBY.

Knroueevle cnoea: MonenvipoBaHue, MomnydabpuKaT, MOJIOUYHO-OETKOBbIN KOHIIEHTpAT,
ITI0pe, ThIKBa, MOPKOBb, CTAOMIN3aTOP.
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