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The topicality. According to the World Organization of Gastroenterologists (FOG-OMGE),
patients with active (clinically severe) celiac disease have an increased risk of death compared
to the general population; patients with celiac disease should definitely not eat wheat, rye or
barley in any form. However, there is the increased risk of death resumes after three to five
years of strict adherence to a gluten-free diet, so it becomes especially important to develop
technologies for confectionery products based on gluten-free flour compositions and study their
quality indicators. The purpose of the article is to determine the influence of gluten-free flour
compositions based on flaxseed, rice, sesame, pumpkin seed meal, sugar substitute on the quality
of cupcakes. Research methods. The dependence of stress on the shear rate of biscuit dough
based on gluten-free flour compositions has been determined using a Brookfield viscometer. The
adhesive stress of the dough masses from the effects of different concentrations of the model
system based on gluten-free flour compositions has been performed on a bursting machine
MT-140/RV2. Results. The data of research of gluten-free flour compositions influence on
qualitative properties of biscuit cake dough are resulted. An organoleptic evaluation of cupcakes
for a gluten-free diet was carried out and the daily requirement for vitamins of people aged
18-59 when consuming this confectionery has been determined. Conclusions and discussions.
Determining the effect of gluten-free compositions on the quality of biscuit dough and finished
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products makes it possible to offer for a gluten-free diet three recipes for cupcakes based on
compositions of rice-flax flour, sesame-flax flour and flax flour with pumpkin seed meal, added
bougainvillea, carrot and pumpkin. Developed cupcakes for a gluten-free diet can be used in the
diet of people aged 18-59 years for both dietary nutrition and general disease prevention.
Keywords: confectionery technology, flax flour, rice, sesame, pumpkin meal, sugar substitute.

The topicality of the problem

The problem formulation. World statistics show that in recent decades, the number
of people diagnosed with celiac disease in the world has increased significantly. This
is partly due to improved diagnostic techniques. In some sources the reason is also
called the used technological process of cultures processing. In addition to celiac dis-
ease, there is the “gluten sensitivity” concept, which, although accompanied by similar
symptoms, but does not involve the immune system. A number of studies indicate that
wheat allergy is caused by gluten. And removing gluten-containing foods from the diet
has improved patient health (Kamalova & Pirogova, 2013; Millward et al., 2008).

Celiac disease affects the small intestine, which is responsible in the body for the
function of nutrient absorption. As a result of genetic abnormalities in the small in-
testine it ceases to form the enzyme which is responsible for the breakdown of gliadin
(one of the components of gluten). Because of this, vitamins, minerals and other nutri-
ents are not absorbed, and the undigested gliadin itself becomes almost a poison and
triggers immune reactions in the mucous membrane. Celiac disease is an autoimmune
disorder that “causes the immune system to attack its own gut” when gluten (gluten)
enters the body (Sanz, 2010, c. 135).

Therefore, the confectionery technologies development based on gluten-free flour
compositions and the study of their quality indicators becomes especially relevant (Sa-
lovaara et al., 2010).

The state of the problem study. Investigating the technological properties of glu-
ten-free raw materials, scientists have determined that gluten-free types of flour con-
tain less of their own sugars and are characterized by lower sugar-forming ability com-
pared to wheat flour, this is influenced by the dispersion of the particles, while the
water absorption capacity of gluten-free flour depends more on the chemical composi-
tion and state of its biopolymers than on the dispersion (Drobot et al., 2011; Schneider
& Kazennova, 2009).

Dorokhovych V.V. with students of Kyiv National University of Trade and Econom-
ics investigated the moisture absorption capacity of the dough using sucrose, fructose,
sorbitol, lactitol, isolmat. The maximum result was given by fructose, the minimum
was isolmat. Experiments have also been conducted on the effect of sugar substitutes
on the amount of gluten in the dough, but only the osmotic pressure changes, sugar
substitutes use less osmotically bound water, so the type and amount of sugar substi-
tute does not affect the strength of the gluten. Replacing sugar with sugar substitutes
leads to the fact that the caloric content of cupcakes is reduced, the amount of instant
carbohydrates, the taste of products and their benefits increase. Replacement of butter
as one of the forming components of the dough with fruit puree leads primarily to im-
proved organoleptic characteristics, improve the quality of the dough, reduce fat and
cholesterol in the finished product, as well as enrichment of cupcakes with additional
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dietary fiber and vitamins of group B, PP and C (Yaremenko & A.M. Dorokhovich, 2008;
A.N. Dorokhovich et al., 2007a; 2007b; V.V. Dorokhovich & Yaremenko, 2008).

Thanks to the work of prof. V.I. Obolkina and students proved that the addition
of non-traditional compositions of vegetable puree in confectionery increases the con-
tent of pectin by 2.3-2.9 times, fiber by 1.25-2.25 times, vitamins by 3.6-5, 1 times,
minerals in 3.5-5.2 times, which confirms the effectiveness of technologies of fillings
and jelly glaze using vegetable pectin-containing raw materials and polysaccharide
complexes (Obolkina et al., 2012; Yovbak et al., 2013).

Researchers from Yeldiz University (Turkey) tried to get a delicious and healthy
oriental gluten-free dessert based on corn, rice and potato flour, as well as corn and
tapioca starch using soy protein and peas and glutaminase enzyme transfer. It has
been experimentally proven that revani showed the best quality with a flour mixture
containing corn and rice flour (in the amount of 62.5% and 37.5% respectively) and
trans-glutaminase (TG) (Yildirim et al., 2018). A team of scientists led by E. Badiu (Ba-
diu et al., 2014) found that the use of flour from rice, sorghum, corn, millet, buckwheat
and amaranth allowed producing high-quality gluten-free bread. A team of scientists
led by E. Badiu (Badiu et al., 2014) found that the use of flour from rice, sorghum, corn,
millet, buckwheat and amaranth allowed producing high quality gluten-free bread.

A number of gluten-free flour products contain insufficient dietary fiber and miner-
als that are lost during flour processing. But whole meal flour has a much shorter shelf
life because the grains that fall into the flour contain a lot of fat, which causes it to
thicken quickly. Thus, the authors believe that extrusion of whole meal flour can help.
The results of the study prove that this allows extending the shelf life of flour and cook-
ies with improved organoleptic characteristics, fragility of the texture and increased
content of dietary fiber (more than 8.4 per 100 g).

Inrecent years, scientists O. M. Shanina, K. O. Duhina, N. L. Lobachova, T. V. Havrysh
have made a significant scientific and practical contribution to the technology of glu-
ten-free confectionery development (Shanina et al., 2012; 2020; Riemsdijk van et al.,
2011).

Unresolved issues. However, the question of the prospects for the use of gluten-free
confectionery flour compositions with fruit and vegetable purees remains completely
unexplored, which confirms the feasibility of further research.

Purpose and research methods

The purpose of the article. The purpose of the article is to determine the effect
of gluten-free flour compositions based on flaxseed, rice, sesame, pumpkin seed meal,
sugar substitute on the quality of cupcakes.

The methodological basis of the research is the analysis of the shortcomings of glu-
ten-free confectionery in view of the requirements of nutrition in the nutritional and
biological value of products and finding ways to solve this problem in the gluten-free
confectionery development.

Research methods: With Brookfield viscometer measured voltage dependence of the
shear biscuit dough based on gluten-free flour compositions. The effective viscosity
of the test samples was determined in the range of speeds LV (spindle speed from 0 to
4 c-"!, Cylinder S-3 and mode B-2 were used in the experiments.
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On the bursting machine MT-140 / RV2 was performed to determine the adhesion
stress of the dough masses from the effects of different concentrations of the model
system based on gluten-free flour compositions.

To determine the physico-chemical and technological quality indicators, the hu-
midity, burn and burn of the developed cupcakes were calculated in comparison with
the classical ones. The calculation of humidity was performed by the accelerated meth-
od, dried for 40 min at t = 130 °C, after which the sample was cooled for one hour and
weighed. The percentage of moisture was calculated by formula 1.

W = ((m, - m,)/ m,) - 100, (1)

where W - product humidity,%; m is the mass of the raw sample, g; m, is weight of dry
sample, g.

Baking was defined as the difference in weight between the finished product and the
weight of the dough. The calculation of baking in percent was calculated by formula 2.

Mb = (Msfp - Mg) / Msfp - 100, (2)

where M, - baking the finished product, %; M, — weight of the semi-finished product,
prepared for baking, g; M, — weight of the finished product after baking, g

Burn was defined as the excess weight of the finished product compared to the
weight of flour used. The calculation of the burn in percent was calculated by formula 3.

Mc = (Mg-Mf) - 100, 3)

where M_ - cauterization of the finished product, %; M, — mass of flour for dough, g

Object of research is quality indicators of cupcakes based on gluten-free flour com-
positions.

Subject of research is model samples of biscuit dough on the basis of rice-flax
flour, sesame-flax and flax with pumpkin seed meal with the addition of banana-beet,
apricot-banana puree, carrot and pumpkin; model samples with the addition of the
above additives; cupcakes according to traditional recipes (https://1000.menu/cook-
ing/18114-vanilnye-kapkeiki-s-kremom).

The information base is based on research covered in scientific articles and abstracts
of reports of leading scientists in Ukraine and abroad.

The research results

To determine the effect of gluten-free flour compositions based on rice-flax, sesa-
me-flax and flaxseed meal with pumpkin seed meal with the addition of banana-beet pu-
ree, apricot-banana, and carrot-pumpkin on the quality of biscuit dough investigated the
effective viscosity and adhesion stress of the dough. In all flour compositions of flax flour
20% is taken, other types of flour and meal are 80%. The obtained data are shown in table 1.

Adding fruit and vegetable puree to the dough with the replacement of wheat flour
destabilizes and changes the viscosity of the biscuit cake. As the speed increased, the
viscosity of the dough did not decrease gradually. The lowest effective viscosity was
observed in the dough of a cupcake made of flax flour with pumpkin seed meal, the
highest — in the dough of sesame-flax cupcake. The viscosity of the dough for cupcakes
from flax flour with pumpkin seed meal and rice-flax was important, the dough closest
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to the values of viscosity characteristics of the classic cupcake dough. This is due to
the fact that sesame flour in combination with flax has a high fat and water absorption
capacity, which significantly affects its structural and mechanical properties.

Table 1. Indicators of effective viscosity of biscuit cake cupcakes depending on the composition
of gluten-free flour compositions

Classic Rice-linen ¢ Sesame and linen Pumpkin-flax
cupcake upcake cupcake cupcake
R . Dynamic | Rotation | Dynamic | Rotation | Dynamic | Rotation | Dynamic
otation . . . . . . . .
speed, c-1 v1sco§1ty, spe_ed, viscosity, spe_ed, v1sco§1ty, spe_ed, v1sco§1ty,
Pa“c c! Pa*c c! Pa“c c! Pa*c
0 25,98 0 26,96 0 31,86 0 24,51
0,5 10,4 0,5 10,61 0,5 13,44 0,5 10,08
1 5,37 1 4,92 1 6,5 1 5,2
2 4,37 2 5,37 2 4,35 2 4,22
2,5 4,39 2,5 4,43 2,5 3,9 2,5 4,29
4 3,38 4 4,49 4 4,18 4 3,71

Source: own development

The adhesion stress of gluten-free biscuit dough depending on the composition of the
flour mixture was studied (Fig. 1). The research results showed that the amount of adhesion
stress is significantly affected by the time of contact of the workpiece with the working body
of the equipment. The dough of a cupcake from flax flour with pumpkin seed meal is as
close as possible to the dough of a classic cupcake in terms of the characteristic of the
adhesive stress from the dough mass to the classical cupcake. When using rice-linen
composition, the adhesive stress of the dough is minimal in value regardless of the
plates’ material, whereas for the dough based on sesame-flax composition the adhesion
is maximum compared to other types of dough on a gluten-free basis and close to the
values of the adhesion stress of the classic cupcake dough. The obtained data indicate
an improvement in the quality of the dough and a decrease in the adhesion stress of the
dough blank when using gluten-free rice-flax and pumpkin-flax compositions.
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Fig. 1. Dependence of dough masses adhesion stress from the duration of contact and plate
material: a) control (classic cupcake); b) rice-flax; c) sesame-flax; d) pumpkin-flax.

Source: own development
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Photomicrographs of four dough samples are shown in Figure 2. Replacement
of wheat flour with gluten-free flour compositions changes the structural properties
and dispersion of the dough.

The micrograph shows that the sample based on rice-linen composition has the most
similar structure and retains a well-developed porosity, which is inherent in the classical
sample. The lowest porosity according to the photo has a sample based on pumpkin-flax
composition, which can be explained by the use of pumpkin-carrot puree, which has the
highest dry matter content than apricot-banana puree or banana-beet puree.

On the basis of experimental researches of organoleptic indicators of the received
model samples we have developed technologies and tested in laboratory conditions and
the technology of flour gluten-free products has been offered. Data on organoleptic char-
acteristics of cupcakes based on gluten-free flour compositions are shown in Figure 3.
From the data given on the profile graph, it is visible that on all indicators, except aroma,
finished products on the basis of rice-flax composition with use of banana-beet puree
exceed organoleptic indicators of a classic cupcake. Low marks for flavor are character-
ized by cupcakes made on the basis of sesame-flax and pumpkin-flax flour composition.
It is similar to the results of organoleptic evaluation of the classic cupcake in consistency
and taste of finished products on pumpkin-flax and rice-flax bases.

<)

Fig. 2. Photomicrographs of biscuit dough classic and based on gluten-free flour compositions:
a) control (wheat); b) rice-flax; c) sesame-flax; d) pumpkin-flax.

Source: own development

The evaluation of physicochemical (humidity,%) and technological indicators (bak-
ing and baking,%) of cupcakes based on gluten-free flour compositions. The results
of these experimental studies are summarized in table 2. The lowest humidity is char-
acterized by a sample based on sesame-flax composition, its humidity is almost 25%
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lower than the humidity of the classic cupcake, while the finished products on pump-
kin-flax and rice-flax bases are almost no different from the control (0...5 %).

Appearance
49

=0 Classik

Color
=®=Rice-linen

Sesame-linen

=8 Pumpkin-flax onsistence

Fig. 3. Profilogram of organoleptic indicators of cupcakes of classical and on the basis of gluten-
free flour compositions.

Source: own development

For baking, all types of cupcakes based on gluten-free flour compositions are less
than the control: pumpkin-flax is 5.5 times, rice-flax is 2.2 times, sesame-flax is 1.6
times. Samples on rice-flax and pumpkin-flax flour composition have relatively the
same values of cauterization (5.6... 8.9% of the value of cauterization of a classic cup-
cake), and almost 4 times less cauterization characterizes the sample on sesame-flax-
seed basis. The obtained data correlate with experimental data of organoleptic evalu-
ation, micrographs of finished products and structural and mechanical characteristics
of the dough.

Tabl. 2. Physico-chemical (humidity,%) and technological indicators (burn and scorch,%)
cupcakes based on gluten-free flour compositions

Indicator Classic cup- Rice-linen _Sesame and Pumpkin-flax
cake cupcake linen cupcake cupcake
Humidity, % 40 42 30 40
Baked, % 22 10 14 4
Burn, % 46,6 49,2 12,2 42,8

Source: own development

Developed gluten-free flour products contain a significant complex of vitamins and
dietary fiber. The recipe reduces the number of calories by reducing confectionery fat
and replacing sugar with sugar substitute. Also, the protein content is increased due to
the use of flaxseed flour, which enriches the product with vegetable protein by almost
40%, as well as increases the number of macro-and micronutrients several times. Pro-
vision of gluten-free confectionery products daily requirement for minerals for people
aged 18-59 years is shown in table 3.
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Tabl. 3. Providing gluten-free confectionery daily needs for vitamins, minerals and dietary fiber

for people aged 18-59 yearsSource: own development

Minerals, vitamins and Ensuring the daily requirement of nutrients,
Product dietary fiber mg for people aged 18-59
Experiment Control
Sodium (Na) 87 82,4
Potassium (K) 455,2 273,2
Calcium (Ca) 145,2 46,5
Retinol (A) 114 134,4
Magnesium (Mg) 125,8 53,8
. . Iron (Fe) 6,47 2
Rice-linen Tocopherol (E) 3,64 0,51
Thiamine (B1) 0,42 0,19
Riboflavin (B2) 0,25 0,26
Nicotinic acid (PP) 6,39 4,66
Ascorbic acid (C) 0,65 4
Dietary fiber 3,5 3,24
Sodium (Na) 87 73,8
Potassium (K) 455,2 200,6
Calcium (Ca) 145,2 34,7
Retinol (A) 114 187,4
Magnesium (Mg) 125,8 16
Sesa- Iron (Fe) 6,47 1,51
me-linen Tocopherol (E) 3,64 0,6
Thiamine (B1) 0,42 0,049
Riboflavin (B2) 0,25 0,242
Nicotinic acid (PP) 6,39 2,14
Ascorbic acid (C) 0,65 4
Dietary fiber 3,5 0,76
Sodium (Na) 87 72
Potassium (K) 455,2 150,8
Calcium (Ca) 145,2 37,9
Retinol (A) 114 580
Magnesium (Mg) 125,8 16,4
Phosphorus (P) 413 16
lzlri“f‘lgx Iron (Fe) 6,47 1,47
Tocopherol (E) 3,64 0,46
Thiamine (B1) 0,42 0,057
Riboflavin (B2) 0,25 0,246
Nicotinic acid (PP) 6,39 2,16
Ascorbic acid (C) 0,65 2,6
Dietary fiber 3,5 0,88
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A significant difference in minerals is observed between the classic cupcake and
gluten-free samples in potassium and magnesium: pumpkin-flax exceeds the control
by 3 and 7.5 times, respectively, rice-flax is by 1.7 and 2.3 times, respectively, sesa-
me-flax is 2.3 and 7.8 times, respectively; as well as in calcium and iron: pumpkin-flax
exceeds the control by 3.8 and 4.4 times, respectively, rice-flax is by 3.2 and 3.2 times,
respectively, sesame-flax is by 4.2 and 4.3 times, respectively. The content of dietary
fiber in gluten-free cupcakes exceeds the control by 4.6 times for sesame-flax-based
products and 4.0 times for pumpkin-flax-based products. The content of dietary fiber in
gluten-free cupcakes exceeds the control by 4.6 times for sesame-flax-based products
and 4.0 times for pumpkin-flax-based products. The content of tocopherol in finished
products is 6.1... 7.7 times higher than in the classic product.

Conclusions and discussion of results

Thus, the expediency of using rice-flax, sesame-flax and flaxseed meal with pump-
kin seed meal with the addition of banana-beet, apricot-banana, carrot-pumpkin puree
has been proved in the technology of gluten-free flour products from biscuit dough.
The introduction into the recipe of gluten-free flour compositions with the addition
of fruit and vegetable puree leads to the creation of low-calorie enriched with miner-
al-vitamin ingredients and dietary fiber products in the appropriate direction.

The scientific novelty of the obtained results is that for the first time the regularity
of the processes of gluten-free flour compositions influence with the fruit addition and
vegetable puree on the quality indicators of biscuit dough has been determined. For
the first time the regularity of the processes of gluten-free flour compositions influence
with the addition of fruit and vegetable puree on the process of structure formation
of biscuit dough and the technological indicators formation of its quality and humidity
has been studied. The practical significance of the obtained results is manifested in the
technology development for the production of gluten-free flour products of high nutri-
tional value. Prospects for further research are to conduct research to develop technol-
ogy for gluten-free flour products using a composition of dietary supplements to create
products enriched with natural biologically active substances.
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BIIJIUB BOPOIIHAHUX BE3TJIIOTEHOBUX KOMIIO3UIIIN HA SIKICHI
IMMOKA3HUKU KATMIKEWKIB 13 BICKBITHOI'O TICTA

AKTyanbHiCTB. 3rifHO 3 maHMMM BcecBiTHBOI opradisailii racrpoenTeposoris (BOI-OMGE),
y MAIlieHTiB 3 aKTUBHOW (K/IiHIYHO BMPAsKEHOI0) 1eJTiaKi€lo € IMiIBUILeHNIT pU3UK CMepTi B I0-
PIBHSIHHI i3 3arasbHOI0 TIOTYJISILIi€I0 HACETIEHHS, TTAIiEHT i3 11eJT1iaKi€l0 KaTeropMyHoO He TIOBUHHI
BXKMUBATY TIIEHUIIIO, KUTO a0 STUMiHb B [3Ky B OYIb-sKOMY BUIVISAI. OQHAK MiIBUIIEHUI PUSUK
JIETAJIbHOTO PEe3Y/IbTATy ITOHOB/IIOETHCS IMiC/IS TPbOX-I'ITU POKIiB CYBOPOTO IOTpPUMAaHHS 6e3-
DJIIOTEHOBOI JieTn, ToMy HabyBa€ 0cO6GMMBOI aKTyaabHOCTI PO3POOIEHHS TEXHOIOTI KOHAUTEP-
CbKMX BUPOGIB HA OCHOBi 6€3TTIOTEHOBMX GOPOLTHSIHMX KOMITO3UIIii Ta BUBUEHHS iX TOKa3HUKIB
sgKocTi. MeTOI0 poGOTH € BU3HAUEHHS BIUIMBY GOPOIIHAHUX GE3I/IIOTEHOBUX KOMITO3MILii
Ha OCHOBi 60pOIIIHA JUISTHOTO, PUCOBOT0, KyH;KYTHOTO, IIPOTY HACiHHS rapby3a, IyKpo3aMiHHMU-
Ka Ha IMOKa3HMKY SIKOCTi KarKkeiikiB. MeToay JoCTiasKReHHs. 3a/Ie5KHICTh HAIIPYTH Bi IIBUIKOCTI
3CyBY GiCKBiTHOTO TicTa Ha OCHOBi 6GE3IIIOTEHOBMX OOPOIIHSHMUX KOMIIO3MIIii BU3HAYAIM 32
TIOMTOMOTO10 Bicko3uMeTpa bpykdinbaa. AfresiiiHe Harpy>keHHSI TiCTOBUX Mac Bif, BIUIMBY Pi3HOI
KOHIIeHTpallii MOIeIbHOI CCTeMY Ha OCHOBI 6€3III0TeHOBMX GOPONIHIHMX KOMITO3UILii ITPO-
BOAMIM Ha po3puBHii mammHi MT-140/RV2. PesynbTaTi. HaBeneHi gaHi AOCTiIsKeHHS BIUIUBY
6e3rIIOTeHOBMX OOPOIIHSIHMX KOMITO3UIIil Ha sSIKiCHi BacTUBOCTI GickBiTHOrO Ticta. ITpoBe-
JleHa OpraHOJIeNTUYHA OIliHKa KaIKeiKiB 111 6e3ITI0TeHOBOI Ti€TH i BU3HAUEHO 3a6e3MmeyeHHsI
o60Boi MOTpeby y BiTaMiHax Jitofeit BikoM 18-59 pokiB Mpy CHOXMBaHHI 1€l KOHOUTEPCHKOL
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MPOAYKIlii. BMUCHOBKM Ta 0GroBOpeHHSs. By3HaueHHs BIUIMBY GE€3IIIOTEHOBMX KOMITO3MIIi Ha
SIKiCHI ITOKa3HMUKM 6iCKBITHOTO TicTa Ta TOTOBMX BMPOGIB 1al0Th MOK/IMBICTh 3aIIPOIIOHYBATH [IJIST
6€e3MTI0TEHOBOI i€TH TPU PeLieNTypy KalKeiKiB Ha OCHOBI KOMITO3MIIiif PYCOBO-JUISTHOTO 6OPOIII-
Ha, KYH)KYTHO-JITHOTO GOpoliHa Ta 6OpOIIHa JIITHOTO 3i IIPOTOM HaciHHS rap6ysa 3 JoJaBaH-
HSIM ITIope 6aHaHOBO-6YPSIKOBOTO, a0pUKOCOBO-6aHAHOBOTO, MOPKBSIHO-Tap6y30Boro. Po3pobieHi
Kamnkeyky ajis1 6e3MMI0TeHOBOI Ji€ET MOXKIMBO BUKOPMCTOBYBATH B pallioHi mozmeil Bikom 18-59
POKIB SIK 17151 IIETUYHOTO XapuyBaHHSI, TaK i [I7Is1 3arajibHOI TPOMiTaKTUKY 3aXBOPIOBAHHS.

Knouoei cnosa: TeXHONOTiSI KOHAUTEPChKUX BUPOGiB, GOPOIIHO JUISTHE, PUCOBE, KYHKYTHE,
mpot rap6ysa, IyKpo3aMiHHUK.
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BJIMSTHUE MYYHBIX BE3IJIIOTEHOBBIX KOMITO3UIIUI
HA KAYECTBEHHBIE TIOKA3ATEJ/IU KAIIKEMKOB
HA OCHOBE BUCKBUTHOTO TECTA

AxTyanbHOCTb. COMIaCHO JaHHBIM BceMMpHOV opraHMsauyy racTposHTeponoros (BOI-
OMGE), y nallMeHTOB € aKTMBHO (KIMHWUYECKM BbIPasKeHHOI) 1jenyakyell umMeeTcs MOBbIIIeH-
HBIIi PUCK CMEPTU TI0 CPABHEHUIO C OOIeii MOMysyell HaceaeHys], TalleHThl C IeuaKueit
KaTeropmMyecky He JOKHBI YIOTPeOISITh MIIeHNITY, POKb MV STAMEHb B IMINY B JII0O0M BuUe.
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OnHaKO 3TOT MOBBIIIEHHbI PUCK JIETATbHOTO MCX0/la BO3BPAIlaeTCsl IOCje TPeX-TIsSITi JIeT CTPOo-
roro cob6sofeH s 6e3rTITEHOBO AMEThI, TIO3TOMY IIpMobpeTaeT 0CcOOYI0 aKTyaJbHOCTh paspa-
60TKa TEXHOJIOTUII KOHAUTEPCKUX U3EINii Ha OCHOBE OE3ITIIOTEHOBBIX MYUYHBIX KOMITO3UIINIA
U U3yuyeHMe UX Mokasareneii kavectBa. Llenb. Llenbio mcoienoBaHus SBJSIETCSl OINpeneneHmne
BIVSIHMS 6€3MII0TeHOBBIX MYYHBIX KOMITO3UIIVII HA OCHOBE MYKM JIbHSIHOM, PUCOBOI, KYHXKYT-
HOJ4, IIpOTa CeMsH ThIKBBI, Caxapo3aMeHNTesl Ha TToKa3aTey KayecTBa KarKkeitkoB. MeToabl
VICCIeOBaHMSI. 3aBYCYMOCTb HAIIPSIKEHMS OT CKOPOCTU CABUTra GMCKBUTHOTO TECTA Ha OCHOBE
0e3III0TEHOBBIX MYYHBIX KOMIIO3UIIMIA OTIpeNeisii C MOMOIIbI0 BUCKO3UMeTpa Bpykduibaa.
Apre3yoOHHOE HaIpsIKeHMEe TeCTOBBIX MacC OT BAMSHMUS Pas/IMYHON KOHLLEHTPpaLMM MOLEIbHOI
CUCTEMBI Ha OCHOBE 0€3IIIOTEHOBBIX MYUHbBIX KOMIIO3UIIVI IIPOBOAM/IM Ha Pa3pbIBHOI Mallu-
He MT-140/RV2. PesynbraTbl. OnipeneneHye BAMSIHNS 6e3ITI0TEHOBbIX KOMITO3UIMIT Ha Kavye-
CTBEHHbIE [T0Ka3aTey OMCKBUTHOTO TECTA Y TOTOBBIX M3AEINI JaeT BO3MOXKHOCTb MPEIJIOKUTH
IJ1s1 6e3TTI0TEHOBO AMETHI TPY PELEINTYPbl KAlKeiIKOB HA OCHOBE KOMITO3UIIVI PUCOBO-JIbHSI-
HO¥1 MYKU, KYH)KYTHO-JIbHSTHOV MYKM Y JIbHSTHOJ CO IIPOTOM CEeMSTH ThIKBBI C JOOaBIeHeM ITIope
6aHaHOBO-CBEKOJIbHOTO, a6pPMKOCOBO-6aHAHOBOTO, MOPKOBHO-THIKBEHHOTrO. PaspaboTaHHbIe
KaIKeiKy [j1s1 6e3I/II0TEeHOBO IMeThl MOKHO MCIIOb30BaTh B paliOHe JIofieii B Bo3pacre 18—
59 neT KaK Jisg AMETUYECKOTO IIUTaHMsI, TakK U AJis 0011eii MpopUIaKTUKM 3a00IeBaHMSI.

Knrouessle co6a: KoMIosuiuy 6€3rII0TEHOBOI MYKM C PPYKTOBO-OBOIIHBIM ITIOPE, TEXHO-
JIOTUST KOHOUTEPCKUX U3AeNnii, MyKa JIbHSIHAsl, pUCOBasi, KYHKyTHasl, IIPOT CEMSH ThIKBbBI, CaXa-
pO3aMeHUTeNb, CTeBHS.
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