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The need to intensify the extraction process using the influence of
chemical reagents on beet chips was substantiated. The analysis of appli-
cation of natural sorbents in food production technologies was carried
out. The physical and chemical properties of zeolite were explored. The
indicators that make it possible to apply natural zeolite for additional
treatment of water and juices in sugar production were shown.

The effectiveness of the use of natural zeolite for feed water treat-
ment with the view to enhancing the technological quality of diffusive
juice was determined. Experimental research revealed that feed water
treatment with zeolite decreases the content of total iron, ammonium,
and permanganate oxidation indicator. It was proved that microbial
seeding of feed water and diffusive juice decreases in case of treatment
with zeolite.

It was established experimentally that the purification of diffu-
sion juice occurs during zeolite application for feed water treatment.
We determined the effectiveness of removal of macromolecular
compounds, including dextran, from diffusive juice obtained during
processing sugar beets of various technological quality with natural
zeolite. It was shown that at the zeolite consumption of 0.1...0.4 % to
the weight of beets, the content of high-molecular compounds and
pectic substances in diffusive juice decreases by 30-40 %, and the
content of dextran — by 20—-40 %, respectively.

During the zeolite treatment, an enhancement of the quality of
purified juice and improvement of filtration and saturation proper-
ties of defeco-saturated precipitate are observed. Thus, the average
rate of sedimentation of the precipitate of juice of I carbonation
S5 m, when using zeolite for feed water preparation increases by
10-50 % for the beet different technological quality.

In the course of research, we designed the technique of zeolite
application, which ensures a decrease in coloration, an increase
in the purity of the cleared juice, enhancement of filtration and
sedimentation properties of the precipitate of juice of I carbon-
ation. High effectiveness of the proposed method is pronounced
in processing raw materials of lowered quality. Thus, there are
some grounds to claim the effectiveness of zeolite application
to enhance the quality of diffusion juice and products in sugar
production.

Keywords: diffusion juice, dextran, sucrose extraction, purification
of diffusion juice, zeolite.
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Results of the research into development of the advanced tech-
nological and technical solutions for the processing of eggplants are
reported. The proposed technology resolves the task on the rational
use of eggplants. Owing to the infrared drying, a qualitatively new
product is obtained, which makes it possible to maximally retain nu-
trients. During thermal treatment, the following physical-chemical
characteristics of the dried material change: density, heat capacity,
elasticity, porosity, chemical composition, and others. Therefore, we
studied and report here the results of studying the properties of egg-
plant powders. The organoleptic, physical-chemical, and structural-
mechanical indicators were determined, which makes it possible to
calculate the required amount of powder, which could be introduced
as an additive, without affecting the structural-mechanical proper-
ties of the finished product. The rational conditions for restoring the
rehydration of eggplant powders were established: temperature in
the range from 45 °C to 60 °C; duration of swelling 10-15 minutes,
ratio of powder to liquid 1:3 and 1:4. The content of toxic elements
(lead, cadmium, arsenic, copper, zinc) and the microbiological indi-
ces (mesophilic aerobic, extra-anaerobic, Escherichia sticks, Salmo-
nella bacteria) were investigated. Compliance with the requirements
for this type of raw material is established and the safety of the
developed eggplant powders is confirmed. It has been established
that the developed food powder has a number of positive qualities,
namely: a long shelf life, it does not require additional storage space,
it is easily restored.

Owing to the technology of infrared drying, which is one of the
methods for eggplant canning, the productivity of the technological
process of making powders improves. This is explained by that over
the same time interval we obtain twice as much of the dried prod-
uct compared with convective methods. Taking into consideration
the nutritional value of eggplants, powders can be used in various
combinations to ensure the predefined properties in the resulting
product. That will reduce the time for cooking, and expand the range
of functional products.

Keywords: infrared drying, drying process, vegetable powders,
eggplant powders, hydro module, swelling coefficient, safety
indicators.
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We report a study into the fermentation of the reconstituted whey-
malt mixtures using the lactose-fermenting yeast and saccharomyces.
The use of such mixtures for production of fermentation beverages
using the appropriate kinds of yeast makes it possible to improve the
biological value, compared to traditional (water-based) ones, through
the nutrient components of milk whey and fermentation products.

The result of the experiments is the selected optimum ratio of
dry rye malt to milk whey for the preparation of mixtures. During
our study, we took into consideration the chemical composition,
solubility, and possible utilization of carbohydrates by different
strains of yeast. It was revealed that the rational ratio of dry malt
to whey is 1:2. During fermentation of wort, we observed the great-
est increase in the yeast cells Kluyveromyces lactis 469, from 73 to
75.2 thousand/cm?, with the active phase of the process occurring
from hour 4 to hour 16 of fermentation. Such indicators testify to the
high fermentative activity to the carbohydrates of milk whey.

Based on the amount of the accumulated ethyl alcohol and the
content of reducing substances, we investigated the fermenting ac-
tivity of other yeast strains. For fermentation, we used wort from the
reconstituted dry mixture with the optimal ratio of components. It
was revealed that the most active alcoholic fermentation took place
in the wort fermented with the yeast Saccharomyces lactis 95. Less
effective was the yeast Saccharomyces cerevisiae P-87 in the above-
specified environment. At a joint cultivation of lactose-fermenting
yeast and saccharomyces the fermentation process is greatly en-
hanced. No synergism of microorganisms was observed.

Based on the results from a gas chromatographic analysis, we
identified the by-products of fermentation from the fermented whey-
malt wort. It has been established that the concentrations of methyl



acetate, (11.72+0.59) mg/dm® and ethyl acetate, (92.17+4.61) mg/dm?,
in the wort, fermented by the yeast Saccharomyces cerevisiae P-87,
are sufficient for creating a harmonious taste and aroma of the fer-
mented beverage.

Keywords: dry milk whey, dried rye malt, lactose-fermenting
yeast, saccharomyces, whey-malt wort.
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The composition of the stabilizing system for butter pastes based
on dry concentrates of milk and whey proteins has been substanti-
ated; that would help reduce the deficiency of protein in the diet of
modern human and would make it possible to further improve the
balance of the composition of the butter paste.

Considering their functional-technological characteristics, con-
ditions for gelation and synergy, the polysaccharides carrageenan
and guar gum were introduced to the composition of the stabilizing
system.

The dynamics in the gradient of the limiting stress of protein
and protein-polysaccharide systems have been studied. We es-
tablished that gels based on the dry concentrate of milk protein
are the plastic systems, they have sufficient strength and possess
thixotropic properties. In order to reduce the quantitative con-
tent of the stabilizing system in the production of butter paste
with a structural frame similar to that of butter, we introduced
carrageenan to the system. However, an increase in its concentra-
tion led to the formation of strong cross-linked gels unsuitable
for the production of butter pastes. Increasing the stability of
the system against the “freeze-defrost” cycles could be achieved
by the introduction of guar gum. Based on the indicator of the
limiting stress at a variable deformation rate of the model samples,
a rational ratio of the components in the stabilizing system was
established. Its composition includes: milk protein concentrate:
whey protein concentrate: guar gum: carrageenan: 10:3.0:0.3:0.05.

The rational concentration of the stabilizing component
based on skimmed milk was determined, which was 13.35 %.

The water activity indicator is determined for the model
samples of the selected stabilizing substances and mixtures in
certain ratios. Stabilizing substances have been shown to exhibit
the pronounced moisture-retaining properties, which increase at
their combination.

The effectiveness of the developed system is proven based on
indicators for the water activity and enthalpy of the system. The
indicator of water activity for the butter paste with a 40 % mass
fraction of fat was 0.981, which is close to the respective indicator
for the butter with a mass fraction of fat of 72.5 % (control) — 0.979.
The enthalpy index of the butter paste was 61.35 J/g; for con-
trol, it was 61.13 J/g. This is due to the additional bonding of
moisture by the functional groups of components in the protein-
polysaccharide complex, indicating the thermodynamic stability
of the butter paste.

The efficiency of application of the developed system in the
technology of butter pastes has been determined: indicator of heat
resistance of the butter paste with a mass fraction of fat of 40 %
was 0.87 (control, 091), the size of droplets in the aqueous phase
at the cut did not exceed 0.2 mm.

Keywords: butter paste, milk protein concentrate, whey milk
protein, protein-polysaccharide complex.

References

1. Codex Alimentarius: Standard 279-1971. Available at: http://www.
fao.org/fao-who-codexalimentarius

2. Codex Alimentarius: Standard 253-2006. Available at:
www.fao.org/fao-who-codexalimentarius

3. Gulyaev-Zaitsev, S. S. (1986). The Role of Milk Plasma in Form-
ing the Structure and Consistency of a Low-Calorie Oil. Dairy
industry, 12, 24-28.

4. Ipsen, R. (2017). Microparticulated whey proteins for improving

http://

dairy product texture. International Dairy Journal, 67, 73-79.
doi: https://doi.org/10.1016/j.idairyj.2016.08.009

5. Topnikova, E. V. (2004). Study of the effectiveness of using stabiliz-
ers of the structure in the production of butter of low fat content.
Storage and processing of agricultural raw materials, 5, 23—26.

6. Topnikova, E. V. (2005). Features of the formation of the structure of
butter of low fat content. Storage and processing of agricultural raw
materials, 2, 34—37.

7. Bogdanova, N. S. (2013). Modified starches for the production of
processed cheese products. Materials of the international scientific-
practical conference «Modern problems of machinery and technolo-
gies of food production». Barnaul, 87-90.

8. Kovtun, Yu. (2014). Investigation of the process of water absorp-
tion by the concentrate of serum proteins and the microstructure
of its solution. Scientific Bulletin of LNUVMBT named after
S. Z. Gzhytsky, 2, 72-78.

9. Siseen, D. (2017). The why, where and when of hydrocolloids. The
word of food ingredients, 34—36.

10. De Boer, R. (2017). Future proteins for application success. The
word of food ingredients, 42—46.

11. Zhu, Y., Bhandari, B., Prakash, S. (2018). Tribo-rheometry be-
haviour and gel strength of k-carrageenan and gelatin solutions at
concentrations, pH and ionic conditions used in dairy products.
Food Hydrocolloids, 84, 292-302. doi: https://doi.org/10.1016/
jfoodhyd.2018.06.016

12. Arltoft, D., Madsen, F, Ipsen, R. (2008). Relating the microstructure
of pectin and carrageenan in dairy desserts to rheological and sensory
characteristics. Food Hydrocolloids, 22 (4), 660-673. doi: https://
doi.org/10.1016/j.foodhyd.2007.01.025

13. Javidi, F, Razavi, S. M. A, Behrouzian, F, Alghooneh, A. (2016).
The influence of basil seed gum, guar gum and their blend on the
rheological, physical and sensory properties of low fat ice cream.
Food Hydrocolloids, 52, 625-633. doi: https://doi.org/10.1016/
jfoodhyd.2015.08.006

14. Pasichnyi, V., Yushchenko, N., Mykoliv, I, Kuzmyk, U. (2015).
Structure stabilization of fermented-milk pastes. Ukrainian Food
Journal, IV (3), 431-439.

15. Sukmanov, V. A. (2012). Water activity as a factor of microbiologi-
cal activity in butter treated with high cyclic pressure. Scientific
works of UFT Volum LIX «Food science, engineering and tech-
nologies», 409-415.

16. Podkovko, O. A. (2014). Investigation of indicators of structure and
consistency of oil paste. Scientific works of University of Food Tech-
nologies, 2, 163-166.

17. Johnson, M. E., Kapoor, R., McMahon, D. J.,, McCoy, D. R,
Narasimmon, R. G. (2009). Reduction of Sodium and Fat Levels
in Natural and Processed Cheeses: Scientific and Technologi-
cal Aspects. Comprehensive Reviews in Food Science and Food
Safety, 8 (3), 252-268. doi: https://doi.org/10.1111/j.1541-4337.
2009.00080.x

DOI: 10.15587,/1729-4061.2018.143140

OPTIMIZATION OF WATER-HEAT TREATMENT WHEN

MAKING FLOUR FROM ANCIENT WHEAT (p. 37-44)
Hrigorij Hospodarenko

Uman National University of Horticulture, Uman, Ukraine
ORCID: http://orcid.org/0000-0002-6495-2647



Volodymyr Novikov
Uman National University of Horticulture, Uman, Ukraine
ORCID: http://orcid.org/0000-0003-3052-8407

Vitalii Kravchenko
Uman National University of Horticulture, Uman, Ukraine
ORCID: http://orcid.org/0000-0003-4873-5367

Ivan Ulianych
Uman National University of Horticulture, Uman, Ukraine
ORCID: http://orcid.org/0000-0003-2342-188X

Recommendations for processing spelt wheat into high and
first grade flour were developed. The studies of the influence of
parameters of water-heat treatment on the yield of flour from
spelt wheat grain, its whiteness and ash content were conducted.
The hypothesis about the influence of moisture on the properties
of spelt wheat grains similar to grain of bare-grain kinds of wheat
was proved. A comparative analysis of the yield and quality of
the samples that were milled after conducting water-heat treat-
ment and at actual initial humidity of grain from 13.0 % to 14.5 %
was performed. The use of the water-heat treatment (humid-
ity of 15—-16 %) allow obtaining the total yield of flour that is by
0.6-3.0 % higher, ash content decreases by 0.26 % after the first
milling and by 0.22 % after the second milling. Flour whiteness after
the first and second milling increases by 10 and 20 units, respectively.
During milling, the spelt wheat grain without water-heat treat-
ment, the samples with the highest initial humidity (14.0-14.5 %)
demonstrated the best results (total yield of flour is 83.0-83.3 %,
ash content is 0.76— 0.91 %, whiteness 25-51 units).

In the production of flour from wheat spelt the recommended
way to water-heat treatment implies single damping and soften-
ing of grain. Unlike the classical method, there is no damping
stage before early break. Grain damping to 15.5 % and softening
duration of 30 hours is optimal. The use the proposed treatment
makes it possible to obtain the total yield of flour of 85.0 %. By
major quality indicators, the resulting product refers to high and
first grade flour.

The results, presented in the article, make it possible to adjust
reasonably the operation of the units for grain damping and choosing
the optimum time for its softening.

Keywords: spelt wheat, water-heat treatment, ash content,
whiteness, flour yield.
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In recent years, there has been a deficit of several essential com-
ponents, with the iodine deficiency of varying degree, from mild to
severe, relating to the most common phenomena and is observed in
90 % of the Ukrainian population.

Deficiency of iodine is the cause of many illnesses: disturbance of
thyroid gland function, delayed mental and physical development of
children, deafness, blurred vision, neurological cretinism. Therefore,
one of the most important tasks in the food industry is to provide
people with foods containing iodine in the required amount, and to
expanding the range of iodine-containing products.

To improve the quality of cottage cheese made from goat’s milk
and to enrich it with iodine, we have used the iodine-containing pro-
tein preparation yodkazeine.

It was established that the enrichment of milk with Yodkazeine
in the amount of 0.01-0.025 % by weight in the production of cottage
cheese from goat’s milk improves its quality. The application of the
preparation, which includes a complex of organic iodine, associated with
the protein, in the amount of 0.01 to 0.025 % by weight of milk in the
production of experimental batches of product (E.1, E.2) helps increase
the moisture-retaining capacity of the cheese. This property predeter-
mines an increase in the mass proportion of moisture in the product by
0.87 and 2.37 %. That affects the reduction of the mass share of fat in
cheese by 0.5 and 1.74 %, compared with the similar indicator in con-
trol. However, under the influence of the above-specified dosage of the
preparation, there was an increase in the mass fraction of protein by 0.19
and 0.25 % and a reduction of the total amount of low molecular fatty
acids, responsible for the manifestation of the taste and smell of goat’s
fat and sweat, by 0.18 and 0.31 %, respectively. It attests to the improve-
ment of organoleptic indicators in the experimental batches of cottage
cheese, enriched with the experimentally determined rational dosage of
Yodkazeine, as well as its saturation with organic iodine.

Keywords: Yodkazeine, goat’s milk, amino and fatty acids, goat’s
cottage cheese.
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The process of concentrating vegetable juice in an improved
vacuum evaporator with a stirrer which is simultaneously a heat
exchanger was studied. A mathematical model describing kinetics
of product heating combined with constant stirring was obtained.
The proposed equations make it possible to calculate duration of the
heating process in a steady-state mode taking into account thermo-
physical and rheological characteristics of the product under study.
The resulting dependence differed in that the calculations took
into account changes in rheological properties of the liquid being
processed, namely, apparent viscosity characterizing the shear prop-
erties of the non-Newtonian fluids including majority of food prod-
ucts. The process of drying carrot cake in the developed vibratory
vacuum dryer was studied. Dependence of content of beta-carotene
on operating parameters of the dryer, namely amplitude and fre-
quency was determined. Based on the obtained results of the study of
colorimetric characteristics, it was proved that the proposed method
for production of concentrates contributes to preservation and for-
mation of colorimetric characteristics of the final product. It was
found that technological processing affects objective colorimetric
characteristics of plant materials, namely, deviation of values of the
dominant wavelength, color purity and brightness from the values
for the reference sample. The determined colorimetric characteristics
have made it possible to establish that it is very important to reduce
time of the raw material processing and temperature during heating.
These studies have shown the prospects for production of concen-
trated products in a separated way (separation of raw materials into
juice and cake, separate boiling of juice and drying of cake, mixing of
components in various concentrations depending on technological
tasks). This makes it possible to adjust organoleptic characteristics
of the final product including color, brightness, consistency, viscosity
and physical-chemical properties.

Keywords: heating kinetics, concentrated products, evaporators,
dryers, colorimetric evaluation, beta-carotene.
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We have analyzed problems arising in the production of
bakery products without sugar or with its reduced content. The
technological properties of flour made from a new kind of wheat,
the waxy wheat variety Sofiyka, which characterize the state of
its protein-proteinase complex, were investigated. When evaluat-
ing the strength of this flour based on the structural-mechanical
properties of the dough prepared from it, it was found that it is
characterized as the weaker one compared to baking flour. We
have substantiated the advantage of using the weaker amylose-
free flour to manufacture products from yeast dough, specifically
hardtacks, when substituting sugar with the Jerusalem artichoke
powder. The lesser manifestation of the elastic properties of dough
prepared from the waxy wheat flour, along with the high gas-
forming capability, characteristic of it, would partially neutralize
the difficulties arising in the manufacture of products on yeast
without sugar. In the course of present research, we determined
the effect of flour made from the waxy wheat and the Jerusalem
artichoke powder, depending on the stage of its introduction, on
a change in the structural-mechanical and surface properties of
dough for hardtacks without sugar during its technological treat-
ment — resting-proofing and rolling. During resting, there is a
decrease in the shear stress limit and an increase in the stickiness
of the dough. Rolling is accompanied by the opposite influence —



an increase in its strength and a decrease in adhesion tension.
The expediency of introducing the Jerusalem artichoke powder in
equal parts at the stages of kneading the sponge dough and regu-
lar dough in the production of hardtacks has been shown — these
samples were characterized by the looser structure compared to

the sample whose preparation involved introducing the Jerusa-
lem artichoke powder when kneading the sponge dough. It was
established that the combined application of flour made from the
waxy wheat and the Jerusalem artichoke powder when preparing
semi-finished products for hardtacks without sugar contributes
to obtaining the dough with lower strength, adhesive properties,
and elasticity, and a well-loosened structure, compared to control.

Keywords: waxy wheat flour, structural-mechanical properties

of dough, hardtacks without sugar.
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