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Modern natural fibers, including flax, from the point of 
view of safety for humans should be considered in terms of their 
chemical composition. Regulatory documents on this issue are 
imperfect. The reasons for this are the lack of regulation of the 
chemical composition of flax fiber and normalization of heavy 
metals in it. Therefore, the object of this research is the process of 
development of regulatory documents on the safety of flax fiber 
of medical and sanitary-hygienic appointment.

It is proposed to develop modern regulatory documents taking  
into account the requirements of the international standard 
Oeko-Tex Standard 100 and the requirements of the State Sani-
tary Norms and Regulations. At the same time, the maximum 
permissible concentration of all chemical elements in flax fiber 
is the regulation criteria. The proposed recommendations will 
contribute to increasing the requirements for fiber safety and 
minimizing the appearance of dangerous textile products on the 
Ukrainian market, the production of which spends considerable 
resources.

The introduction of these results at the enterprise will 
contribute to the expansion of the assortment of safe products 
of medical and sanitary-hygienic appointment and markets for 
its sale.

Keywords: maximum permissible concentration, hazard class, 
heavy metals in flax, safety of flax fiber.
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The problem of improving physical performance and accele-
rating the course of recovery processes after physical exertion is 
one of the most pressing problems of medicine and sports. Nutri-
tion is one of the main controlled factors that ensure the normal 
development of the body, health and quality of life. Nowadays the 
assortment of products is mainly expanded due to introduction 
of new technologies, application of new chemical compounds, 
development of genetic engineering. At the same time, daily food 
cannot provide the athlete’s body with nutrients in the required 
amount. And, as a result, in recent years, to speed up regenera-
tion, actively replenish spent plastic and energy resources, very 

often in sports use biologically active additives. One of the 
promising areas for improving the efficiency of athletes is the 
introduction in food rations qualitatively new food products 
that meet the needs of their body and at the same time have  
a long shelf life.

The aim of this study is to evaluate the oxidation processes of 
the protein-fat basis, which can be used to organize the rational 
nutrition of athletes. The oxidative stability of the crushed sun-
flower seeds, sesame seeds, flax and mixtures was studied at va-
rious component ratios. It has been established that sesame seeds 
are the least susceptible to oxidation, and most of all – flax seeds. 
Among mixtures of seeds, the most prone to oxidation are mix-
tures that contain flax seeds and sunflower seeds. When adding  
sesame seeds to the mixture, the oxidative stability increases 
sharply. The optimal content (% by weight) of oil seeds in a protein-
fat basis was calculated using the method of mathematical exper-
iment planning in the software package «Statistica». The period 
of induction of oxidation of this mixture is 1.3–1.4 times higher 
than the induction period of sunflower seeds and 2.7–3.0 times  
higher than the induction period of flax seed. The use of such ba-
sis in food technologies, in particular the confectionery industry, 
opens up wide opportunities for expanding the range of specia-
lized products for athletes.

Keywords: oil seeds, essential amino acids, polyunsaturated 
fatty acids, stability against oxidation, nutrition of athletes.
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Studies of physico-chemical quality indicators of mayonnaise 
sauce with grapes skin powder and varying contents of a complex 
thickener are presented in this article. The optimum values of 
the concentrations of complex thickener are determined. The 
emulsion stability values of the mayonnaise sauce with grapes 
skin powder will be in the range of 97.0–100.0 %. It meets the 
requirements of the mayonnaise and mayonnaise sauces regula-
tory documentation. In this case, the effective viscosity values 
provide optimal organoleptic characteristics of the product. The 
technological solution of the possibility of the complex thickener 
concentration varying for produce a low-fat product with a given 
consistency and the necessary emulsion stability quality indica-
tors is substantiated.

The formulation of a mayonnaise sauce of enhanced biological 
value with a Black Pearl grapes skin powder (5.0 % by weight) 
and with a non-starch nature complex thickener (0.4–1.2 % by 
weight) is proposed. The added ingredients of plant raw materials  
can influence on the rheological properties of the mayonnaise 
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emulsion. Dietary fibers of the grapes skin have a tendency 
to swell and retain moisture. The components of the complex 
thicke ner (hydrocolloids) have the ability to form adsorption-
solvate stratums on the surface of dispersed phase droplets.

The proposed technological solution will allow producing 
mayonnaise sauces with a given consistency and the necessary 
physicochemical parameters.

Keywords: grapes skin powder, сomplex thickener, emulsion 
stability, effective viscosity.

references

1. Timchenko, V. K., Ziabchenkova, A. K., Savus, A. A. (2007). 
Tehnologiia maionezov, salatnyh sousov i dressingov. Kharkiv: 
NTU «KhPI», 160.

2. Nishinari, K. (2008). Structure and Properties of Food Hydro-
colloids − Gels, Emulsions and Foams. Foods & Food Ingredients 
Journal of Japan, 213 (5), 138–141.

3. Milani, J., Maleki, G. (2012). Hydrocolloids in Food Industry. 
Food Industrial Processes – Methods and Equipment. Ch. 2, 
17–38. doi:10.5772/32358

4. Frey, J. A. (2005). The Effects of Sugar, Acidity and Pectin on Gel 
Strength in a Naturally Low and High Pectin Fruit Varieties. Pur-
due University Dietetics Nutrition Fitness and Health Double 
Major, 24.

5. Tabakeeva, O. V. (2009). Puti povysheniia biologicheskoi tsen-
nosti maioneznyh sousov. Maslozhirovaia promyshlennost, 5, 
18–19.

6. Ananieva, V., Belinska, A., Krichkovska, L., Petrov, S., Petro-
va, I. (2016). Research of technological properties of grape 
skin powder as an functional ingredient of mayonnaise sauce. 
Technology Audit And Production Reserves, 6(3(32)), 36–41. 
doi:10.15587/2312-8372.2016.86540

7. Liu, H., Xu, X. M., Guo, S. D. (2007). Rheological, texture and 
sensory properties of low-fat mayonnaise with different fat 
mime tics. LWT – Food Science and Technology, 40 (6), 946–954. 
doi:10.1016/j.lwt.2006.11.007

8. Ananieva, V., Krichkovska, L., Belinska, A., Varankina, O. (2016).  
Features of technology food fat and oil emulsions of health im-
provemen. Visnyk NTU «KhPI». Seriia: Innovatsiini doslidzhennia 
u naukovykh robotakh studentiv, 29 (1201), 55–61.

9. Oliino-zhyrova haluz Ukrainy. (2015). Informatsiino-analitych-
nyi biuleten oliino-zhyrovoi haluzi Ukrainy ta Rosiiskoi Federatsii, 
3, 49–50.

10. Dunets, E. G., Zaiko, G. M., Bedilo, M. S. (2008). Vliianie 
tehnologicheskih faktorov na reologicheskie svoistva sousov 
funktsional’nogo naznacheniia. Izvestiia vuzov. Pishchevaia 
tehnologiia, 4, 50–52.

11. Smychagin, O. V. (2009). Razrabotka retseptur i issledovanie 
kachestva dieticheskih maioneznyh sousov s primeneniem produk-
tov pererabotki zarodyshei kukuruzy. Krasnodar, 164.

12. Eliseeva, N. E. (2008). Razrabotka tehnologii funktsional’nyh 
zhirovyh produktov emul’sionnoi prirody s pishchevymi voloknami  
i biologicheski aktivnymi veshchestvami. Moscow, 176.

13. In: Norn, V. (2014). Emulsifiers in Food Technology. John Wi-
ley & Sons, 360. doi:10.1002/9781118921265

14. Abbas, K. A., Khalil, S. K., Meor Hussin, A. S. (2010). Modi-
fied Starches and Their Usages in Selected Food Products:  
A Review Study. Journal of Agricultural Science, 2 (2), 90–100. 
doi:10.5539/jas.v2n2p90

15. Krichkovska, L., Ananieva, V. (2015). The use of non-starch 
thickeners in nature emulsifying formulation of the product 
functionality. Visnyk NTU «KhPI». Seriia: Innovatsiini doslid-
zhennia u naukovykh robotakh studentiv, 7 (1116), 83–88.

16. Kovalevska, Ye. I., Serbova, M. I., Volovyk, L. S., Tymokhin, V. V. 
(2001). Metodychni vkazivky do vyvchennia rozdilu «Strukturno-
mekhanichni vlastyvosti dyspersnykh system». Kyiv: UDUKhT, 282.

DOI: 10.15587/2312-8372.2017.98068

imProVement oF ir emitter to create non-
reFlector dryer For Plant raW materials

page 17–22

Kiptelaya Lyudmila, Doctor of Technical Sciences, Professor, 
Department of Processes, Devices and Automation of Food 
Production, Kharkiv State University of Food Technology and 
Trade, Ukraine, ORCID: http://orcid.org/0000-0002-8593-9142

Zahorulko Andrii, PhD, Assistant, Department of Processes, Devices 
and Automation of Food Production, Kharkiv State University of 
Food Technology and Trade, Ukraine, е-mail: match_andrey@mail.ru,  
ORCID: http://orcid.org/0000-0002-7182-1733

Zagorulko Aleksey, PhD, Associate Professor, Department of 
Processes, Devices and Automation of Food Production, Kharkiv 
State University of Food Technology and Trade, Ukraine, ORCID:  
http://orcid.org/0000-0003-1186-3832

Liashenko Bogdan, PhD, Associate Professor, Department of 
Processes, Devices and Automation of Food Production, Kharkiv 
State University of Food Technology and Trade, Ukraine, ORCID:  
https://orcid.org/0000-0001-7228-8814

The object of research is an improved flexible film resistive 
electric heater of emitting type (FFREHET) for creating a non-
reflector IR dryer and vegetable raw material on the example of 
Antonovka apples.

It is proposed to improve the FFREHET by spraying a resis-
tive element based on current-conducting nichrome paste on  
a flexible electrical insulating film with additional coating on 
top and bottom by layers of a flexible electrical insulating film. 
Also, FFREHET is provided with drainages for connection to 
the power grid.

The spectral-optical properties of the Antonovka apple are 
determined, namely the acceptable IR regions of its absorbing 
capacity (2.5...3, 6, 9 and 12...15 μm). This confirms the ef-
fectiveness of using FFREHET during the drying of plant raw 
materials. It is confirmed the low inertia of the FFREHET at  
a temperature of 60 °C with the heating duration τ/ = 87 s, which 
simultaneously corresponds to the constant uniform temperature 
of the working surface and is characterized by a clear dynamics 
of operation.

Non-reflector VC IR dryer with a vibrating mechanism and 
a heat exchanger is developed. Improved FFREHET follows the 
geometric shape of the working chamber of the device, ensuring 
a reduction in the geometric dimensions and simplicity of device 
design. According to experimentally obtained kinetics of mois-
ture content for Antonovka apples, the shortest duration of heat 
treatment is 160 s–1 with conservation of BAS and natural color.

Keywords: flexible film resistive electric heater, non-reflector 
IR dryers of plant raw materials, quality of dried semi-finished 
products.
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A promising direction in the development of the production 
of prophylactic food is the creation of enriched cereal-based 
products. Due to the relatively low cost of raw materials, they 
are available to a wide range of people and are able to compensate 
for the lack of biologically active substances (BAS) in the diet. 
They have a particular interest among cereal-based products, are 
ready-to-eat foods – crispbread. They have a long shelf life, are 
convenient for transportation and consumption, are in demand 
among various segments of the population, do not contain re-
sidual fermentation products, and are characterized by high food 
and biological value.

To optimize the formulation composition of crispbread, the 
methodology of the response surface is used. Simulation and 
processing of experimental data is performed in the environment 
of the software package Statistica 10 (StatSoft, Inc., USA). Raw 
material is wheat grain, powder of milk thistle concentrate, salt 
and vitamin-mineral mixture.

On the basis of methods of mathematical modeling, the op-
timal mass fractions of the powder of milk thistle concentrate 
and table salt are 5.27 and 0.92 %, respectively, as components of 
crispbread. In the laboratory conditions, experimental samples 
of crispbread are made with addition of raw ingredients in the 
formulation at optimum concentrations. On the basis of the con-
ducted researches it is established that the products differ with 
improved consumer properties, characterized by good organolep-
tic properties, normalized physical and chemical indicators, high 
food and biological value and absolutely safe.

Keywords: crispbread, spelt, whole-grain products, optimiza-
tion of the formulation composition, complex quality index.
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Development of measures to improve the structural and me-
chanical properties of dough and bread is important issue of im-
proving of gluten-free bread technology. For this purpose, it was 
suggested to use polysaccharide and protein supplements during 
dough making process. It is shown that implementation of hydro-
colloids in non-yeast gluten-free dough improves its rheological 
characteristics. It indicates the formation of more stable systems 
to improve the porous structure of gluten-free non-yeast bread. 
It was found that the presence of 0.5 % aqueous solution of car-
boxymethyl cellulose, gluten-free flour suspension for non-yeast 
bread increases «falling number» index to almost 700 eq. un., 
thereby providing the need for forming of viscoelastic properties 
of dough to retain gas during dough making and rising of bread.

Taking into account increased viscosity of corn and rice flour, 
some reduction of maximum viscosity of suspension by 5.5...8.3 % 
and 34.2...47.3 % with the addition of 5...20 % sorghum flour to 
corn and rice respectively in comparison with control sample was 
showed. It can improve the elastic-plastic properties of dough 
and bring them closer to characteristics of wheat dough. In addi-
tion, the introduction of flour additives (sorghum flour) can ad-
just beginning and completion of starch gelatinization in aqueous  
suspensions of flour for gluten-free yeast bread. Thus, adding 
flour supplement to corn flour increases beginning of starch 



abstracts and references: food Production technology

57Technology audiT and producTion reserves — № 2/3(34), 2017

ISSN 2226-3780

gelatinization in 7.4...14.8 % and reduces completion of starch ge-
latinization in 2.2...6.6 %. Adding to the rice flour also increases 
beginning of starch gelatinization in 3.1...6.25 %, and reduces the 
time completion of starch gelatinization in 4.25...17 %. It leads 
to lengthening of shelf life of the product. The resultant effect 
of rheological changes under the influence of polysaccharide 
and protein supplements of gluten-free dough is improvement of 
quality indicators of gluten-free and non-yeast and yeast bread.

Keywords: starch gelatinization, falling number, flour mixes, 
gluten-free bread, carboxymethyl cellulose.
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The water holding capacity and pH of raw cooled bivalve 
freshwater genus Anodonta mussels in the north of Ukraine are 
determined. During the research it is established that the soft 
body of freshwater mussels has low indicators of water holding 
capacity. Therefore, it is advisable to use it independently in 
the technology of minced products. But with the use of a water- 
holding agent (fiber) – this is possible from the point of view 
of further research. According to above-mentioned, research is 
aimed at developing a semi-finished product, in its technology did 
not contain the grinding process. The technology of cooked-fro-
zen semi-finished product includes the following stages (cooling  
of freshly-caught raw materials, preparation of raw materials for 
use in technological process, thermal processing, cooling, freezing,  
storage). To determine the optimal terms of thermal processing,  
a number of experiments are carried out. Investigation of struc-
tural changes is determined by penetration. This method allows 
to get a semi-finished product with a delicate and juicy consis-
tency. To confirm this method, experiments are conducted to 
determine the loss of mass and water in the soft body of mussels 
under the influence of different times of thermal processing. 
Periods of thermal processing are proved in terms of preserving 
nutritional value. The change in the amount of protein in differ-
ent periods of thermal processing is determined. This technology 
is simple in its technological essence and is an effective way of 
processing a huge freshwater source of raw materials containing 
a high-grade protein. Implementation of this technology will 
expand the range of products made from hydrobionts.

Keywords: freshwater bivalve genus Anodonta mussels, 
degree of soft body penetration, boiled-frozen semi-finished  
product.
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The object of this research is mixing of fluid components (in 
particular, water with blend syrup) in the production of sweet 
non-alcoholic drinks.

Today, the demand for this type of product is very large, 
therefore it is necessary to develop and introduce continuous 
mixing devices into production. These devices include jet de-
vices, which provide a quality mixing of fluid components with 
minimal energy and time. It is possible to significantly increase 
the mixing efficiency due to the use of counterflow mixing. Today 
it is little explored. A single-mixing method is implemented in 
five zones in the counterflow jet mixer. This makes it possible to 
significantly increase the mixing intensity at low energy inputs, 
and also significantly reduce the mixing time.

The paper presents a scheme of the developed counterflow jet 
mixer, a general view of the manufactured experimental device, 
variable factors of the mixing process, and a methodology for car-
rying out experimental studies.

As a result of the analysis of the obtained experimental 
data, it is determined that the distance between the nozzles is  
a significant factor in the effect on the sugar concentration in the 
mixed product.

The least impact is the blend syrup supply pressure. There 
is a very close connection between such factors as the clearance 
in the receiving chamber and the water supply pressure. The 
reason for this is an increase in the pressure in the collision zone 
of coaxial jets, which leads to decrease in the pressure drop at the 
inlet and outlet of the nozzles and, consequently, to decrease in 
the injection coefficient.

It is determined that the optimal conditions for the produc-
tion of a sweet drink «Lemonade» using sugar syrup (50 %) and 
injector nozzle diameter of 8 mm, are:

– distance between nozzles is 24 mm;
– blend syrup supply pressure is 200–450 mm;
– water supply pressure is 3.5–4 atm.
The obtained data are the necessary basis for further research 

and design of experimental samples of a counterflow jet mixer 
for drinks. They can also be useful in the development of coun-
terflow jet mixers for fluid components in other branches of the 
national economy.

Keywords: jet mixing, counterflow jet mixer, mixer of sweet 
drinks, mixing of water with blend syrup.
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The object of research is foam structures enriched with  
iodine. The problem of addition of iodine into these objects, 
which are developed on the basis of kelp use, is that its use gives 
the products an unpleasant aftertaste that reduced their organo-
leptic characteristics.

A method for enriching the foam structures is proposed 
by using an elamin that has a neutral taste and eliminates the 
noted drawback. Technologically, the addition of the elamin is 
carried out by means of its preliminary steaming. Using this ap-
proach, foams with high structural and mechanical properties are 
obtained. For example, the foam-forming ability of the studied 
sample, to which the elamin is added in the steamed state, is 
10–20 % higher than the control. The result is achieved due to 
the presence of sodium alginate salts in the elamin, which can 
adsorb water and exhibit the properties of the thickener and 
foam stabilizer. This effect is confirmed by studying the spin-spin 
relaxation time Т2 by nuclear magnetic resonance.

The obtained results allow to create food products enriched 
with iodine in a concentration of 42–52 μg per 100 g of product. 
These products can correct the iodine content in the human body 
in quantities that correspond to the current trends in the norms 
of rational nutrition. Thus, with the use of the recommended 
product rate (100 g), the human body is provided with 42–52 μg 
of iodine, which corresponds to 28–35 % of the daily iodine 
requirement for an adult and 56–69 % for school-age children.

Keywords: foam structure, nuclear magnetic resonance, ela-
min, polydisperse systems, spin-spin relaxation, kelp.
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