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The accelerated technology to prepare rye-wheat bread at mini-
enterprises and restaurants was proposed. The technology involves 
the use of acidulants. The multicomponent acidulants “Optimum 1” 
and “Optimum 2” were developed to intensify the technology of 
rye-wheat bread.

The composition of the acidulants includes the enzyme prepa-
rations (EP) Glusim 10000 Mono (glucose oxidase, which contrib-
utes to the improvement of structural and mechanical properties of 
dough, Pentopan 500 BG (a mixture of pentosanase and hemicel-
lulase), which promotes the modification of non-starch polysac-
charides and provides elastic crumb in the products.

Citric acid and dry whey (DW) were added to the acidulants 
in order to ensure proper acidity of dough and intensify the process 
of its fermentation, while rye fermented malt (RFM) was added to 
improve organoleptic parameters.

Guar gum was added in order to increase the water-absorbing 
capacity of dough and to preserve freshness of products during 
storage.

 Optimal dosage of MCA “Optimum 1” and “Optimum 2” in the 
formulation of rye-wheat bread is 2 % by weight of flour.

Technological aspects of the use of acidulants were considered. 
The processes were considered related to staling, loss of organoleptic 
and physical-chemical indicators of bread quality during storage. 
The positive influence of acidulants on the parameters of crustiness 
and swelling of bread crumb due to the accelerated technology of its 
preparation was proved. It was established that the use of acidulants 
helps to slow down the process of rye-wheat bread staling. The 
positive effect of acidulants on the taste and flavor of finished prod-
ucts was obtained. The obtained results prove the expediency of 
using the developed multicomponent acidulants “Optimum 1” and 
“Optimum 2” in the technology of rye-wheat bread employing its 
accelerated preparation. The use of the developed acidulants helps 
to reduce the technological process of baking rye-wheat bread by 
2.5‒3 times and ensures preservation of freshness, taste and flavor of 
the finished products.

Keywords: acidulant, rye-wheat bread, staling, starch retrogra-
dation, nutritional supplements, organic acids.
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The study of foaming properties of collagen hydrolyzate has 
proved availability of its use as a structure forming agent in produc-
tion of aerated drinks.

The foaming dynamics obtained in a wide range of pH values 
have shown that glutin forms a stable foam at pH values within 
5.8...7 in a temperature range of 8‒10 °C. Microscopy of the ob-
tained foamy structure has shown that it is characterized by the 
presence of dispersed particles with sizes of various orders and an 
average radius of a disperse particle equal to 1.53 mm.

The IR spectroscopy data have shown presence of free groups 
capable of hydration. The lowest degree of hydration was observed at 
pH=10.1 and the highest one at pH=7.0 after 3‒3.5 hours of incubation.

Optimum technological parameters of making aerated milk 
drinks with the use of glutin were obtained: pH=5.2, glutin concen-
tration of 5 %, agar or apple pectin concentration of 1.5 %.

Keywords: collagen hydrolyzate, glutin, foamed food systems, 
foam formation, food system stabilizers.
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A new technique was designed for obtaining the symbiotic ad-
ditive, which consists of the immobilized bifidobacteria and inulin. 
Technological approach implied a partial replacement of the filler of 
confectionary fat with inulin, and the introduction of bifidobacteri-
ain the amount of 107 cfu/g. We have proven the need for conduct-
ing the process of immobilization for the bifidobacterial cells.

We examined effect of the symbiotic complex on the structural-
mechanical properties of samples of the fat filling, in particular, on 
effective viscosity, penetrating properties, adhesion and density. The 
introduction of the additivecontributes to an increase in the viscos-
ity of the mass, which, in the course of the technological process, will 
lead to a better application and uniform distribution of the filling 
on the surface of a wafer sheet. It was proven that the duration of 
structure-formation is reduced for all examined samples by 2...6 min-
utes in comparison with control. The adhesion strength of waffles 
also increases, which contributesto a better adhesion between the 
filling and wafer sheets. It was established that the application of 
the synbiotic in the technology of waffle productionexerts a positive 
effect on the organoleptic properties of finished products. We have 
received samples of waffles with a homogeneous and tender filling, 
without the fat taste.

Keywords: immobilized bifidobacterial, inulin, synbiotic com-
plex, structural-mechanical properties, waffle products.
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microflora of dairy equipment and finished products, the process of 
biofilm formation on stainless steel with different surface rough-
ness, with the effect of disinfectants on the planktonic and biofilm 
forms of bacteria determined.

It was established that bacteria of the genera Bacillus, Lactoba-
cillus and the Enterobacteriaceae family are most often isolated from 
dairy equipment and finished dairy products, with staphylococci, en-
terococci, streptococci, and pseudomonads isolated in a lesser degree. 
The isolated bacteria mainly form biofilms of high and medium den-
sity. It was found that the Escherichia coli biofilms of lower density 
form on the surface of stainless steel of brand AISI 321 with a surface 
roughness of 0.16 μm compared to the surface with a surface rough-
ness of 0.63‒0.955 µm. This process takes place at a temperature of 
17 °C, over 6‒24 hours, followed by the formation of a high-density 
biofilm regardless of the surface roughness. It was established that 
the disinfectant Argenvit proved to be inefficient for the biofilm and 
planktonic forms of bacteria. The disinfectants P3-ansep CIP, Eco 
chlor, Medicarine and Maxidez demonstrated bactericidal effect on 
the planktonic bacteria; they, however, did not act on the biofilm 
forms. The most effective disinfectant in terms of action on the bac-
teria in biofilms proved to be the disinfectant Р3-oxonia active-150 
based on hydrogen peroxide and peracetic acid.

Thus, the data obtained indicate that in order to efficiently 
sanitize dairy equipment, it is required to use the disinfectants that 
affect bacteria in the biofilms. This in turn will ensure production of 
safe dairy products. 

Keywords: bacteria, biofilms, matrix, adhesion, dairy equip-
ment, stainless steel, roughness, disinfectants.
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mal range. Therefore, this product is non-toxic and it can be included 
in the diet of people. 

Keywords: minced meat, lupin flour, inula, functional cutlets, 
pathoanatomical dissection.
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The authors carried out research on white mice into toxicity of 
lupin flour, inula root and functional cutlets containing 5 %, 10 %, 
15 % of lupin flour with the replacement of meat share and 0.5 % of 
inula as a spicy-aromatic additive. Toxicity of lupin flour, inula and 
functional cutlets was determined under conditions of intragastri-
cal introduction of 0.5 ml of the extract. Toxicity of the finished 
10 % functional cutlets was studied under conditions of feeding 
white mice on them as the main feed for 10 days. Blood sampling 
was conducted in the control and experimental groups of mice for 
hematologic research.

It was found that lupin flour and inula do not cause catarrhal or 
hemorrhagic inflammation of gastrointestinal tract and the death of 
mice, therefore, they are non-toxic. While feeding mice on cutlets 
with 10 % content of lupin flour and 0.5 % of inula, it was established 
that during pathoanatomical dissection, macroscopic changes in the 
organs and tissues were not found, p<0.05, which is within the nor-
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a mass fraction of 1.5 % forms a jelly as strong as 112 g and with no 
synergetic changes. The developed technology helps obtain safe fish 
marinades in a jellylike filling with a shelf life of up to 90 days.

Keywords: freshwater fish marinades, jellification, low-esteri-
fied pectins, alginic acids, sodium benzoate, potassium sorbate.
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Aquaculture is a promising way of developing fisheries world-
wide and in Ukraine. Aquaculture products should form the basis of 
a complete nutrition of the population of Ukraine in accordance with 
the world tendency. About 44 % of freshwater catches in 2015 were 
those of the silver carp. The range of food products from the silver 
carp is limited, which is due to the low activity of its enzyme system, 
which does not facilitate maturation in the production of salty fish 
products. Therefore, new kinds of silver carp products are suggested 
in jellylike marinade fillings of prolonged shelf life.

The results of the statistical processing of complex organoleptic 
tests have determined the rational parameters of the hot smoked 
salty semi-finished product. It is proposed to conduct drying at a 
temperature of 60...70 °С for 25 minutes; evaporation is advised to be 
performed for 25 minutes at a temperature of 100...110 °С. The stage 
of the actual hot smoking should be carried out at a temperature of 
90...100 °C for 45 minutes. The samples studied, which were smoked 
according to the above parameters, received the highest score. In 
order to provide stable structural and mechanical properties of the 
jelly during refrigeration, the formulation of the filling was substan-
tiated. A combination of LEP and alginic acid in a ratio of 1:1 with 
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The use of vegetable supplements in the technology of ginger-
bread and similar spice-cakes was theoretically substantiated and 
experimentally confirmed. An analysis of the results of research into 
dependence of the boundary shear stress of gingerbread and similar 
spice-cakes on the content of vegetable supplements revealed a 
decrease in the given parameter, which was evaluated as an increase 
in the softness of spice-cakes according to organoleptic parameters. 
This tendency can be explained by the higher water retention power 
of vegetable supplements, as they promote the binding of free mois-
ture and obtaining of a more structured system. It was established 
that the alkalinity decreased with an increase in the amount of 
vegetable supplements within the investigated additive. The influ-
ence of vegetable supplements on the strength of gingerbread and 
similar spice-cakes shape stability was substantiated. It was found 
that the baked semi-finished gingerbread and similar spice-cakes 
with supplements had, in comparison with the control sample, better 
structural and mechanical parameters, with density of the prod-
ucts decreased, the structural strength reduced, with the humidity 
slightly increased.

A sensory evaluation of organoleptic parameters of the finished 
products was carried out and the profiles of organoleptic evaluation 
of gingerbread and similar spice-cakes were constructed. It was es-
tablished that vegetable supplements contribute to the improvement 
of quality of gingerbread and similar spice-cakes.

A comprehensive research was performed, which allowed us 
to theoretically and experimentally substantiate the expediency of 
using vegetable supplements as a highly effective raw material for 
the regulation of organoleptic parameters and for the formation of 
functional properties of gingerbread and similar spice-cakes.

The application of ecologically safe non-traditional supplements 
of plant origin for the targeted correction of the composition and for 
creating flour confectionery products for special purposes is a key 
task for enterprises in food industry.

Keywords: cedar oilcake, sesame flour, phyto-powder made 
from snakeweed, gingerbread and similar spice-cakes, organoleptic 
evaluation.
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We conducted optimization of the technology for shredding bee 
pollen based on the results of evaluation of technological and phys-
ical-chemical indicators in order to obtain powder of high quality.

It was established by the results of performed studies that by 
using modern types of shredders, it is possible to shred bee pollen to 
particles the size of 12‒8 µm. We identified influence of the powder 
dispersity on the phytochemical activity of bee pollen based on the 
results of determining a content of flavonoids. The amount of fla-
vonoids in the pollen increases in the case of shredding to particles 
the size of 15±5 μm, and decreases at dispersity ≤10 µm. We rec-
ommend shredding the bee pollen to particles the size of 15±5 μm. 
Based on the results of estimating the dispersity and homogeneity 
of the finished product, it was substantiated to apply a mill-mortar 
in the technology of shredding bee pollen. We optimized techno-
logical parameters of shredding bee pollen in a mill-mortar: speed 
of the working body is 70‒80 rpm (min−1), duration of treatment is 
6 minutes, weight of the batch is 150 g.

The obtained results could prove useful when manufacturing 
new, or improving already existing, food products of high quality, or 
when applying in pharmacology and biotechnology. 

Keywords: flavonoids of bee pollen, powder dispersity, techno-
logical properties of the bee pollen powder, phytochemical activity.

Refrences 

1.	 Beal, T., Massiot, E., Arsenault, J. E., Smith, M. R., Hijmans, R. J. 

(2017). Global trends in dietary micronutrient supplies and estimat-

ed prevalence of inadequate intakes. PLOS ONE, 12 (4), e0175554. 

doi: 10.1371/journal.pone.0175554 

2.	 Rashid, A., Thakur, Er. S. N. (2012). Studies on Quality Parameters 

of Set Yoghurt Prepared By the Addition of Honey. International 

Journal of Scientific and Research Publications, 2 (9), 1–10.

3.	 Yerlikaya, O. (2014). Effect of bee pollen supplement on antimicrobi-

al, chemical, rheological, sensorial properties and probiotic viability 

of fermented milk beverages. Mljekarstvo, 268–279. doi: 10.15567/

mljekarstvo.2014.0406 

4.	 Shleykin, A. G., Barakova, N. V., Petrova, M. N., Danilov, N. P., 

Argymbaeva, A. E. (2015). Vliyanie saharnogo siropa, meda i zlakov 

na reologicheskie svoystva yogurt. Nauchnyy zhurnal NIU ITMO, 

2, 24–34.

5.	 Snezhko, О., Lomova, N., Narizhnyy, S., Mingaleeva, Z. S. (2015). 

Enhancing food safety of pollen by means of irradiation. Ukrainian 

Food Journal, 4 (1), 32–39. 

6.	 Lomova, N. N., Lomova, N. N. (2014). Influence of incorporat-

ing honey, royal jelly and pollen on biotechnological processes of 

dairy drink. Eastern-European Journal of Enterprise Technologies, 

2 (12 (68)), 62–65. doi: 10.15587/1729-4061.2014.23359 

7.	 Lomova, N. N., Snezhko, O. O., Narizhnyy, S. A. (2015). The bio-

mass of Streptococcus thermophiles and Bifidobacterium longum in 

dairy medium with bee pollen. Biotechnologia Acta, 8 (1), 71–75. 

doi: 10.15407/biotech8.01.071 

8.	 Solomka, V. A., Tyndyk, E. V. Cvetochnaya pyl’ca i zdorov’e. Availa- 

ble at: http://dopomoha.kiev.ua/firms/med-pilca.htm

kedrovoho boroshna. Naukovyi visnyk Poltavskoho universytetu 

spozhyvchoi kooperatsyi Ukrainy, 1 (28), 99–102. 

19.	 Levine, H., Slade, L. (1990). Influences of the Glassy and Rubbery 

States on the Thermal, Mechanical, and Structural Properties of 

Doughs and Baked Products. Dough Rheology and Baked Product 

Texture, 157–330. doi: 10.1007/978-1-4613-0861-4_5 

20.	 Brownstein, M., Rhodursky, A. (2003). Functional Genomics. Hu-

man Press, 258. doi: 10.1385/159259364x 

21.	 Kravchenko, M., Yaroshenko, N. (2017). Study of food and energy 

values of new gingerbread types. EUREKA: Life Sciences, 5, 53–60. 

doi: 10.21303/2504-5695.2017.00421

22.	 Drobot, V. I., Arsenieva, L. Yu., Bilyk, O. A. (2006). Laboratornyi 

praktykum z tekhnolohyi khlibopekarskoho ta makaronnoho vyrob-

nytstv. Kyiv: Vydavnytstvo Tsentr navchalnoi literatury, 314.

23.	 Puchkova, L. I. (2004). Laboratornyy praktikum po tekhnologii 

hlebopekarnogo proizvodstva. Sankt-Peterburg: GIORD, 264. 

24.	 Lebedenko, T. Ye., Pshenyshniuk, H. F. (2009). Metodychni vka-

zivky do vykonannia laboratornykh robit po kursu «Tekhnolohiya 

haluzi» rozdil «Tekhnolohiya khlibopekarskoho vyrobnytstva» 

dlia bakalavriv 182 6.091702 dennoi formy navchannia. Odessa: 

Vydavnytstvo Natsionalnoho universytetu kharchovykh tekh-

nolohyi, 145.

25.	 Horalchuk, A. B., Pyvovarov, P. P. (2006). Reolohichni metody 

doslidzhennia syrovyny i kharchovykh produktiv ta avtomaty-

zatsiya rozrakhunkiv reolohichnykh kharakterystyk. Kharkiv: 

Vydavnytstvo Derzhavnoho universytetu kharchuvannia i to-

rhivli, 63.

26.	 Skuratovskaya, O. D. (2001). Kontrol’ kachestva produkcii fiziko-

himicheskimi metodami. Moscow: Vidavnictvo DeLi print, 141.

27.	 Kantere, V. M., Matison, V. A., Fomenko, M. A. (2003). Osnovnye 

metody sensornoy ocenki produktov pitaniya. Pishchevaya pro-

myshlennost’, 10, 6–13.

28.	 Kantere, V. M., Matison, V. A., Fomenko, M. A. (2003). Sensornyy 

analiz produktov pitaniya. Moscow: Tipografiya RASKHN, 400.

29.	 Adhikari, B., Howes, T., Bhandari, B. R., Truong, V. (2001). Sticki-

ness in foods: a review of mechanisms and test methods. Interna-

tional Journal of Food Properties, 4 (1), 1–33. doi: 10.1081/jfp- 

100002186 

30.	 Zharikova, G. G., Kondakova, I. A., Leonova, I. B. (1995). Ocenka 

kachestva konditerskih izdeliy po organolepticheskim pokazatelyam. 

Moscow: AgroNITEP, 42.

31.	 Bloch, A., Thomson, C. A. (1997). Position of the American Dietetic 

Association. Journal of Nutraceuticals, Functional & Medical Foods, 

1 (1), 33–45. doi: 10.1300/j133v01n01_04 

DOI: 10.15587/1729-4061.2017.110504
OPTIMIZATION OF TECHNOLOGY FOR 
SHREDDING THE BEE POLLEN (p. 55-60)

Sergey Merzlov
Bila Tserkva National Agrarian  

University, Bila Tserkva, Ukraine
ORCID: http://orcid.org/0000-0002-8757-7878

Neonila Lomova
Bila Tserkva National Agrarian  

University, Bila Tserkva, Ukraine 
ORCID: http://orcid.org/0000-0002-3259-921X

Serhiy Narizhnyy
Bila Tserkva National Agrarian  

University, Bila Tserkva, Ukraine
ORCID: http://orcid.org/0000-0001-5478-3221



90

Eastern-European Journal of Enterprise Technologies ISSN 1729-3774	 5/11 ( 89 ) 2017

DOI: 10.15587/1729-4061.2017.111522
INFLUENCE OF THE POLYFUNCTIONAL FOOD 
SUPPLEMENT “MAGNETOFООD” ON THE 
QUALITY OF THE WHEAT-RYE BREAD “KHARKIV 
RODNICHOK” IN THE STORAGE PROCESS  
(p. 61-70)

Iryna Tsykhanovska
Ukrainian Engineering Pedagogics Academy, Kharkiv, Ukraine

ORCID: http://orcid.org/ 0000-0002-9713-9257

Victoria Evlash
Kharkiv State University of  

Food Technology and Trade, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0001-7479-1288

Alexandr Alexandrov
Ukrainian Engineering Pedagogics Academy, Kharkiv, Ukraine

ORCID: https://orcid.org/0000-0003-3592-285X

Karina Svidlo
Kharkiv Trade and Economics Institute of Kyiv National 

University of Trade and Economics, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0002-0175-7756

Tatiana Gontar
Ukrainian Engineering Pedagogics Academy, Kharkiv, Ukraine

ORCID: https://orcid.org/0000-0003-0758-1752

The issues of preserving the quality of wheat-rye bread 
“Kharkiv Rodnichok”, enriched with the polyfunctional food 
supplement “Magnetofood”, in the process of storage are consid-
ered. The organoleptic analysis was carried out, physico-chemical, 
microbiological and structural-mechanical indices of the ex-
perimental samples of bread “Kharkiv Rodnichok” were compared 
with the control, which in complex most fully characterize the 
preservation of bread freshness during storage and the accompa-
nying processes.

Organoleptic analysis has revealed that the introduction of 
the food supplement “Magnetofood” slows down the processes of 
staling of wheat-rye bread “Kharkiv Rodnichok”. The difference 
in the degree of freshness of the samples – 2 points was noted 
after 12 hours.

With the help of physico-chemical methods, a change in the 
quality indices in the process of staling of the experimental samples 
of bread “Kharkiv Rodnichok”, enriched with the food supplement 
“Magnetofood” was investigated. It was found that the most intense 
loss of moisture occurs in the first 24 hours of storage of bread: 
12.5 % – in the control and 6.25 % – in the bread “Kharkiv Rodni-
chok” (2 times less).

The swelling of the crumbs of bread “Kharkiv Rodnichok”, 
enriched with the food supplement “Magnetofood”, is, on average, 
1.5 times higher than in the control; and crumbliness – on average 
2.0 times lower.

The structural-mechanical indices of the experimental samples 
of bread “Kharkiv Rodnichok” in the process of its storage were 
determined. It has been experimentally shown that in the process of 
storage, the compressibility and elasticity of the crumb of wheat-rye 
bread is reduced for all the samples, and for bread “Kharkiv Rod-
nichok” up to the end of storage by 6.5% (elasticity) and 2.5 times 
(compressibility) is lower than for the control.

It is found that in comparison with the control, the specific 
volume in bread “Kharkiv Rodnichok” is higher by 27.0 %; and di-
mensional stability – by 30.5 %.

It has been experimentally proved that the porosity of wheat-rye 
bread decreases with time: after 24 hours after baking – by 1.0 % and 
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0.5 %; after 72 hours – by 5.0 % and 2.75 % (for the control and bread 
“Kharkiv Rodnichok”, respectively).

The microbiological parameters of the experimental samples of 
bread “Kharkiv Rodnichok” in comparison with the control are de-
termined: after 72 hours QMAFAnM in bread “Kharkiv Rodnichok” 
is 4 times smaller in comparison with the control, and the number of 
Вас. subtilis spores after 10 days is 1.5 times lower.

The information analysis showed that all known food nanoad-
ditives have a narrow effect and do not show a complex effect on 
the quality of wheat-rye bread. In addition, synthetic nanoadditives 
often have a toxic effect on the human body.

It has been experimentally found that “Magnetofood” can be 
used as a polyfunctional food supplement, which has a complex 
action: it has a beneficial biological effect on the human body; pos-
sesses sorption, complexing, emulsifying, moisture and fat-retaining 
properties; due to bacteriostatic and bactericidal action, it exhibits 
antimicrobial activity, which leads to improved quality, preservation 
of freshness and prolongation of the shelf life of bakery products. 
In addition, the food supplement Magnetofood” at the expense of 
Fe2+ can be recommended as an antioxidant and a source of easily 
digestible iron and antianemic agent. Thus, the introduction of the 
polyfunctional food supplement “Magnetofood” in wheat-rye bread 
increases its quality and shelf life.

From this point of view, the results of the research are of 
interest not only for Ukraine, but also for the scientific world of 
other countries.

Keywords: magnetofood, wheat-rye bread “Kharkiv Rodni-
chok”, antimicrobial action, swelling, crumbliness, elasticity, poros-
ity, moisture content of crumb.
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yield of dry matter, the total yield of polyphenols, tartaric (wine) 
compounds, reducing substances is determined. It was established 
that the use of dry grape pomace of 3 mm fraction ensures the 
maximum yield of target products. Rational parameters of this 
process are determined. The maximum yield of dry substances 
during the SCW extraction of GP is provided by the following 
process parameters: T=150–160 ºC, τ=90 min, P=12 MPa and 
liquid-solid ratio of 1:10. Rational process parameters of SCW 
extraction of GP during the extraction of total polyphenols: 
T=100–110 ºC, τ=60 min, P=12 MPa and liquid-solid ratio of 
1:10. The extracts obtained with these parameters have a high 
antioxidant activity – 94.01 %. Rational process parameters of 
SCW extraction of GP during the extraction of reducing sub-
stances: T=150–160 ºC, τ=90 min, P=12 MPa and liquid-solid 
ratio of 1:10. These parameters provide extraction of up to 50 % of 
reducing substances. The high titrated acidity of the extracts ob-
tained (6.649, 0.1 mol/l NaOH per 1 g of extract, ml) is provided 
by the extraction of GP with the following process parameters: 
T=150–160 ºC, τ=90 min, P=12 MPa and liquid-solid ratio of 1:5.

Keywords: grape pomace, biologically active substances, extrac-
tion, subcritical water, antioxidant activity.
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