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1. Rheological properties of gluten free pasta enriched with matcha
Marina Axentii, Georgiana Gabriela Codină
“Stefan cel Mare” University, Suceava, Romania
Introduction. Matcha is a powdered type of Japanese green tea with a distinctive
flavour, aroma and health-promoting effects that are highly valued around the world, as are
its socio-cultural connotations [1]. The use of powdered green tea as food ingredient in the
formulation of gluten free pasta leads to a new functional product rich in antioxindants,
protein and anti-inflamatory compounds, perfect suitable for an equilibrated human diet.
Materials and methods. The new sort of gluten free pasta was obtained by mixing the
following ingredients: millet flour rich in protein, fiber and digestive enzymes, water, salt
and matcha green tea powder in proportions of 2.4 and 6%. In order to increase the elasticity
and malleability of the pasta dough was also used xanthan gum and a specific emulsifier
purchased from Solina Company, in proportion of 10% each. The fundamental dough
rheological properties were studied using a HAAKE MARS 40 rheometer (Termo-HAAKE,
Karlsruhe, Germany). To this device the storage modulus (G’) and loss modulus (G”) were
determined during the frequency sweep tests were performed at 25°C and during heating
from 25 °C to 100 °C at a heating rate of 4 °C per min; the pasta colour characteristics were
analyzed with Konica Minolta CR–700 colorimeter; the textural properties were determined
with the Perten TVT 6700 texture analyzer and the pasta sensory characteristics were
analyzed with a preferential method by a 9 point hedonic scale.
Results and disscusion. The use of millet flour has proven to be very successful due to
the high amount of starch, which is a must in the case of gluten free bakery products, but also
due to its high content of protein, important digestive enzymes and fibers.
From the rheological point of view, the dough samples from milled flour enriched with
matcha additions significant changes the dough viscoelastic solid properties. Also at high
levels addition the green tea matcha powder decreased the elasticity of pasta samples and
increased in a significat way the hardness value. From the sensory point of view the sample
with the highest addition of matcha powder was the most appreciated by the consumers.
Conclusions. Due to its unique composition of bioactive compounds, the green tea
matcha offers to the gluten free pasta a wide range of potential health benefits [2]. At the
same time, this product supports children and adults who suffer from gluten intolerance, a
disease often encountered in our modern life. In combination with high nutritive millet flour,
the addition of matcha definitely leads to a high quality pasta which is a great alternative for
other conventional assortments of gluten free pasta that already exist on the market. Due to
its appealing look, this functional green coloured product is going to be very appreciated by
kids and other consumers who are looking for healthy and very nutritive pasta in order to
support their healthy diet. The utilizations of matcha itself for its high nutritional value
presents a great opportunity to increase its production and therefore consumption worldwide
in numerous ways, as a food ingredient.
References
Joanna Kochman, Karolina Jakubczyk et al. (2020), Health Benefits and Chemical
Composition of Matcha Green Tea: A Review, Molecules, 26(1), pp. 85.
2. Hideki Horie, Kaori Ema, Osamu Sumikawa (2017), Chemical Components of Matcha
and Powdered Green Tea, 日本調理科学会誌, Vol. 50，No. 5，pp. 182-188.
1.
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2. Flaxseed chips – useful snacks on the Ukrainian health food market
Yulia Chemeleva, Nataliia Naumenko
National University of Food Technologies
Introduction. The fast pace of life prevents us from eating properly and getting from
food a set of valuable nutrients that are important for our well-being. Now in every country
of the world people simply cannot do without snack products. However, most of the snacks
on the market, unfortunately, contain a large amount of useless fats and carbohydrates, as
well as harmful additives.
Expanding the range of domestic snack products with high nutritional value is currently
a very important task. Therefore, it was decided to create chips based on flax seeds.
Materials and methods. The unique biochemical composition of flaxseed makes it a
very valuable raw material for health foods and dietary supplements.
The value of flax seeds is due to the presence in its composition of proteins with a full
amino acid composition, polyunsaturated fatty acids, lignans, dietary fiber, macro-and
micronutrients, vitamins.
Results. We all like products with pronounced organoleptic properties, especially chips.
Wellness chips will be made on the basis of flax seeds with the addition of cilantro and
amaranth flour.
Cilantro greens have a very rich composition. It contains ascorbic acid, carotene, rutin,
essential oils, vitamins A, P, K, as well as potassium, calcium, magnesium, phosphorus,
sodium. Cilantro has a positive effect on digestion, immunity, gallbladder, liver and thyroid
gland [2].
Amaranth flour is a gluten-free raw material that contains a large amount of protein,
which is well balanced in amino acid composition, including essential amino acids - lysine,
methionine, tryptophan, which are regulators of metabolic processes in the body.
Amaranth flour contains: iron - 28.0 mg; calcium - 96.0 mg; copper - 2.4 mg; proteins 16.0 g; carbohydrates - 54.5 g; fat - 6.5 g; fiber - 0.85 g; minerals - 3.6 g; biological value 70.8 g. Has a high content of vitamins: C, E, B1 B2, B9, PP, A, D, organic acids, steroids
and phytosteroids. Important properties of amaranth flour are excellent taste characteristics,
homogeneous structure, moisture retention capacity, fat retention capacity, resistance to longterm storage.
Conclusions. The use of cilantro and amaranth flour in combination with flax seeds
allows you to get a health product with high protein content with a balanced amino acid
composition and biologically active substances.
Flax chips will have an excellent combination of organoleptic and nutritional properties,
and therefore will appeal to both adults and children.
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3. Evaluation of the effect of prebiotic concentration in maintaining better cellular
viability of probiotics
Liliana Luca, Mircea Oroian
Ștefan cel Mare University, Faculty of Food Engineering, Suceava, Romania
Introduction. The importance of probiotic use in human health has been recognized for
more than two decades. For this, the probiotic cells must be in optimal quantity until the place
of action in the intestine. In the present study, two different concentrations of prebiotic chicory inulin were analyzed, to maintain cell viability over a storage period of 30 days at 4
°C and in simulated digestive juices.
Materials and methods. A mixed culture with 3 strains of probiotics was analyzed:
Lactobacillus casei, L. plantarum and L. rhamnosus. The first strain is a strain patented by
Chr. Hansen - L. Casei 431, and the others come from a mixed culture: Bioprox RP80. All
the probiotic strains were reactivated 3 times. The first reactivation was done separately for
each strain in MRS broth for 24h at 37°C. They were then grown together in MRS broth
modified with inulin for 24h at 37°C. After the third reactivation of 14h at 37°C, also in
modified MRS broth, the culture was centrifuged to obtain the pellet. The obtained pellet was
then used in the microencapsulation process. An emulsion consisting of a biopolymer sodium alginate 2%, edible vegetable oil 10% and prebiotic - chicory inulin(INU) in two
concentrations: 1.5% and 2% was used for the microencapsulation process. Two types of
microcapsules were obtained which were tested as follows: at the time of production (T0)
then at 7, 14, 21 and 30 days. The testing consisted of checking cell viability over time and
testing cell viability in simulated digestive juices.
Results. Maintaining increased viability during and after the microencapsulation process
is an important factor. The results showed a high cell survival rate in both types of
microcapsules immediately after microencapsulation (T0): 90.42%±0.56(1.5%INU) and
88.16%±0.24(2%INU). The importance of a higher concentration of inulin in the capsule
matrix was observed starting with T14 when the survival rate began to decrease in the case
of 1.5%INU(54.58%±1.09) compared to 2%INU (63.19%±0.54). After 30 days of storage at
4°C, the survival rate was even lower: 44.40%±0.94 (1.5%INU) compared to
54.72%±0.13(2% INU). Testing cell viability in simulated gastric juices for each moment
(1h in gastric juice, 1h in gastric juice and then 1h in intestinal juice) strengthened the
importance of the presence of inulin in a higher concentration. If immediately after
encapsulation (T0) the results were quite close to each other, after 1h of gastric juice activity,
a difference of only 0.5 log10 cfu/g: 11.65 log10cfu/g±0.05(1.5%INU) compared to 12.16
log10cfu/g±0.15; at T30 the difference between them was quite large of about 2 log10cfu/g:
6.96 log10cfu/g±0.01(1.5% INU) and 8.77log10cfu/g±0.02 (2%INU). The same aspect was
found in the case of testing microcapsules in gastric juice for 1h and then for 1h in intestinal
juice.
Conclusions. The addition of a nutrient and protection factor at the same time (the
compressed definition of a prebiotic) in optimal concentration provides a high cell survival
rate.
Acknowledgements. This research work was carried out with the support of DECIDE Development through entrepreneurial education and innovative doctoral and postdoctoral research,
project code POCU / 380/6/13/125031, project co-financed from the European Social Fund through the
2014 – 2020 Operational Program Human Capital.
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4. Physico-chemical and consumer acceptance of white bread as affected by
germinated bean flour addition
Denisa Atudorei, Olivia Atudorei, Georgiana Gabriela Codină
Ștefan cel Mare University, Faculty of Food Engineering, Suceava, Romania
Introduction. Beans are high nutritional legumes being rich in proteins and various
minerals such as zinc, iron, etc. [1]. Through germination, the nutritional profile of beans
increaseas making from them a valuable ingredient for food products [2]. The aim of this
study was to analyze the effect of germinated flour addition on bread quality from the
physico-chemical, sensory and nutritional point of view.
Materials and methods. For this study, Phaseolus vulgaris Cranberry beans were used.
They were germinated at a temperature of 20-25 °C and at a constant humidity of 80%, for 4
days. Then, the sprouts were subjected to the lyophilization process to lower the moisture,
after which were ground. Non-additive wheat flour from local cultivation was used for this
study. The bread was prepared according to the production recipe, adding germinated bean
flour (BGF) in varying proportions (5%, 10%, 15%, 20% and 25%). In order to highlight the
effect of the addition on the characteristics of the bread, the following determinations were
performed: the loaf volume, porosity, elasticity, texture and color of the bread samples. In
order to highlight the consumer preference related to the finished products obtained, the 9point hedonic scale method was used. Also the bread nutritional analysis were made.
Results. The highest value of the loaf volume of bread samples was for the sample with
15% BGF addition in wheat flour. The addition also led to an increase in porosity, to low
values and a decrease when high levels of BGF were added in wheat flour. The elasticity of
the bread decreased very slightly due to the BGF addition. Regarding the sensory analysis, it
was observed that bread with an addition of 5% germinated bean flour was best appreciated
by consumers. From the color point of view, it was noticed that, with the increase of the
amount of BGF addition, the value of the parameter L (lightness) decreased and the
chromaticity coordinates (a* and b*) increased. The nutritional value of bread samples
increased with the increased levels of BGF addition in bread recipe.
Conclusions. This study highlights that germinated beans flour can be used successfully
as an addition to the bread making recipe to improve it nutritional value. Moreover, all the
determinations made highlighted the fact that an addition of 10% was optimal because it did
not have negative effects on the physico-chemical characteristics of the bread and was very
well appreciated by consumers.
Acknowledgements. This work was supported by a grant of the Romanian Ministry of Education
and Research, CNCS - UEFISCDI, project number PN-III-P1-1.1-TE-2019-0892, within PNCDI III.

References
1.
2.

Atudorei D., Codină G.G. (2020), Perspectives on the Use of germinated legumes in the bread
making process, A Review. Applied Sciences, 10, 6244.
Atudorei D.; Stroe S.-G.; Codină G.G. (2020), Physical, physiological and minerals changes of
different legumes types during the germination process, Ukranian Food Journal, 9 (4), 844-863
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5. Comparison of the antioxidant properties of industrial oat flakes
Marcin Lewicki, Natalia Żurek, Ireneusz Kapusta
University of Rzeszow, Institute of Food Technology and Nutrition,
Rzeszow, Poland
Introduction. Compounds with antioxidant activity may function as free radical
scavengers, complexers of pro-oxidant metals, reducing agents, and quenchers of singletoxygen formation, thereby protecting the body from degenerative diseases such as cancer.
Vegetables and fruits are a rich source of antioxidants. However, significant amounts of these
ingredients are found in still underestimated cereals [1].
Material and methods. The material were industrial oat flakes with two type of
granulation: coarse flakes and fine flakes; from three different production batchs: A - April,
B - first half of July, C - second half of July. The material was ground. Methanol-acetone
extracts [1] were made, which were used to measure the antioxidant activity using three
methods: the FRAP method determining the reducing activity [2] and the DPPH [3] and ABTS
[4]
methods determining the antiradical activity. A determination of total phenolic content
was made with the Folin-Ciocalteu phenol reagent [5].
Results and discussion. The highest content of phenolic compounds is found in fine
oat flakes from sample C. The polyphenol content is 60,61 mg GAE / 100 g and is almost
twice as high as the other fine oat flakes. From all coarse oat flakes, the first half of July show
the highest content of polyphenols. Fine oat flakes has a higher polyphenol content in each
sample. The highest ability to eliminate the ABTS radical is shown by the coarse flakes from
the April production (1,67 mmol Trolox / 100g). The opposite trend was observed in fine oat
flakes. In their case, oat flakes from the second half of August is the most active (1,52 mmol
Trolox / 100g). Coarse oat flakes - on average by 8% compared to fine oat flakes have
a higher DPPH neutralization capacity. The highest iron ions reduction ability was observed
in fine oat flakes from sample B.
Conclusion. The degree of granulation of oat flakes has an influence on the antioxidant
properties. Fine oat flakes contain a higher content of polyphenolic compounds.
References
1. Piątkowska E., Witkowicz R., Pisulewska E. 2010. Właściwości antyoksydacyjne wybranych
odmian owsa siewnego. ŻYWNOŚĆ. Nauka. Technologia. Jakość. 3(70), 100-107.
2. Benzie I. F. F. and Strain J. J. 1996. The Ferric Reducing Ability of Plasma (FRAP) as a Measure
of “Antioxidant Power”: The FRAP Assay. Analytical Biochemistry. 1(15), 70-76. 3. Yen G-Ch.
and Chen H-Y. 1995. Antioxidant Activity of Various Tea Extracts in Relation to Their
Antimutagenicity. Journal of Agricultural and Food Chemistry. (1)43, 27-32.
3. Re R., Pellegrini N., Proteggente A., Pannala A., Yang M., Rice-Evans C. 1999. Antioxidant
activity applying an improved ABTS radical cation decolorization assay. Free Radical Biology
and Medicine. 26 (9-10), 1231-7. 3. 5. Xianggun G., Ohlander M., Jeppson N., Bjork L. 2000.
Changes in antioxidant effects and their relationship to phytonutrients in fruits of sea buckthorn
during maturation. Journal of Agricultural and Food Chemistry. 48, 1485–1490.
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6. Oxidative stability, physicochemical and sensory properties of mayonnaise enriched
with carotenoids from sea buckthorn pomace during refrigerated storage
Nicoleta Lazăr, Violeta Nour
University of Craiova, Craiova, Romania
Introduction. Sea buckthorn (Hippophae rhamnoides) pomace, a by-product from the
juice industry, is a promising source of nutritional and bioactive compounds that could be
used as ingredient for functional food [1]. Although it is highly appreciated for its special
flavor and creamy mouthfeel, mayonnaise is susceptible to lipid oxidation due to the high oil
content [2]. The purpose of the present study was to evaluate the use in the manufacture of
mayonnaise of a vegetable oil enriched with bioactive compounds directly extracted from
by-products of sea buckthorn processing in order to improve the color, oxidative stability and
sensory quality of mayonnaise during storage.
Materials and methods. Effects of sunflower oil enrichment after extraction of 5% and
10% dried sea buckthron pomace (DSB) on the physicochemical characteristics, oxidative
stability and sensory properties of mayonnaise during 28 days storage at 4°C were
investigated and compared with addition of 0.1% butylated hydroxytoluene (BHT) and
control. Titratable acidity, Hunter color values, peroxide values (PV), thiobarbituric acid
reactive substances (TBARS) and sensory attributes were determined in mayonnaise samples
immediately after preparation and after 14 and 28 days of storage.
Results and discussion. The total carotenoid content of the oil increased around 12-fold
(55.17 mg/kg) and 21-fold (97.18 mg/kg) after extraction of 5% and 10% dried sea buckthorn
by-products, respectively. The use of oils enriched in carotenoids after DSB extraction
resulted in the decrease in lightness (L value) and the increase in redness (a value) as well
as yellowness (b value) of mayonnaise as compared with the control and BHT added
samples. During storage, the lightness and yellowness decreased in all the mayonnaises,
while redness slightly increased. The mayonnaise enriched with carotenoids from extraction
of 5% DSB in the oil exhibited a better oxidative stability including lower primary and
secondary oxidation products as indicated by lower PV and TBARS values. However,
enrichment of oil with higher amounts, as a result of the extraction from 10% DSB, could
lead to a pro-oxidant behavior of carotenoids, negatively affecting the physico-chemical and
sensory characteristics of mayonnaise during storage. Evaluation of all sensory attributes
showed that mayonnaise enriched with carotenoids from extraction of 5% DSB was the most
favourable sample and had the highest scores throughout the storage.
Conclusions. Besides the nutritional aspects related to the increase of functionality, the
enrichment with carotenoids of mayonnaises leads to the improvement of their chromatic
characteristics which may increase consumer attractiveness and confidence. By using
sunflower oil enriched with carotenoids after extraction from 5% dried sea-buckthorn
pomace, a stable and safe mayonnaise can be produced without using synthetic antioxidants
while valorizing sea buckthorn by-products.
1.

2.

References
Mosca, M., Cuomo, F., Lopez, F., Ceglie, A. (2013), Role of emulsifier layer, antioxidants and
radical initiators in the oxidation of olive oil-in-water emulsions, Food Research International,
50, pp. 377-383.
Nour, V., Panaite, T.D., Corbu, A.R., Ropota M., Turcu R.P. (2021), Nutritional and bioactive
compounds in dried sea-buckthorn pomace, Erwerbs-Obstbau, 63, pp. 91-98.
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7. Content of biologically active compounds in Crataegus x subsphaericea
Żurek Natalia, Lewicki Marcin, Kapusta Ireneusz
University of Rzeszow, Institute of Food Technology and Nutrition, Rzeszow, Poland
Introduction. Hawthorn has broad healing properties, which are mainly attributed to
the high content of polyphenolic compounds. The most common species of hawthorn in
Poland is C. x subsphaericea. However, due to the limited number of reports on this species,
this study attempts to estimate its polyphenol profile and antioxidant potential.
Material and methods. The research material was the fruit, flowers and leaves of C. x
subsphaericea collected near Rzeszow. The material was lyophilized, ground and extracted
with acetone. The resulting solutions were evaporated and passed through a LiChroprep RP18 adsorber, then re-evaporated and lyophilized. The extracts were analyzed for their
antioxidant potential (ABTS, DPPH, FRAP, CUPRAC method) and polyphenol composition
(UPLC-PDA-MS/MS).
Results and discussion. A total number of 37 compounds was detected in
morphological parts of the examined Crataegus species. We found 28 compounds in berries,
14 in leaves and 13 compounds in flowers. Among all the compounds, four belonged to the
anthocyanins category, six to flavan-3-ols, five to hydrolysable tannins, nine to phenolic
acids, and 13 to flavanols. In C. x subsphaericea fruits, the total content of these compounds
was 9874.49 mg/100g d.m. Among the identified compounds, the largest amounts were:
procyanidin dimer and procyanidin trimer. In C. x subsphaericea flowers, the total content
of compounds was 3298.92 mg/100g d.m. The largest amounts were: 3-O-caffeoyl-quinic
acid and quercetin 3-O-glucoside. In C. x subsphaericea leaves, the total content of
polyphenolic compounds was 3963.15 mg/100g d.b. The largest amounts were: procyanidin
dimer and 3-O-caffeoyl-quinic acid. The highest antioxidant activity was observed in fruits
for the ABTS (600.90 mmol Trolox TE/100 g d.m.), DPPH (501.12 mmol TE/100 g d.m.),
FRAP (562.03 mmol TE/100 g d.m.) and CUPRAC (587.61 mmol TE/100 g d.m.) methods.
While the antiradical activity assayed in flowers and leaves for these methods was about half
lower.
Conclusion. The above results indicate that among the analyzed morphological parts of
C. x subsphaericea, fruit was characterized by the highest content of polyphenolic
compounds and the highest antioxidant activity. Extracts from this part of the plant can
therefore be used for food biofortification in the future.
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8. Organic acids content, sugars content and physicochemical parameters of
Romanian acacia honey
Daniela Pauliuc1, Mircea Oroian1, Paula Ciursă1
Faculty of Food Engineering, Stefan cel Mare University, Suceava, Romania
Introduction Honey is due to the valuable ingredients it contains, a food supplement
appreciated by consumers. Unifloral honey is known to have specific therapeutic properties
and organoleptic attributes, which ranks it in the list of foods preferred by consumers. In this
work was determined for Romanian acacia honey the physicochemical parameters, pollen
content, sugars content and organic acids content.
Materials and methods. 27 samples of acacia honey from 2020 was examined to
determine the physico-chemical parameters of acacia honey (moisture, electrical
conductivity, pH, free acidity, color, HMF content ) and sugars content using the methods
proposed by the International Honey Commission. Organic acids was determined using the
method proposed by Ozcelik et al., 2016.
Results and discussion. The botanical origin of all samples was confirmed using
melissopalinological analysis, each sample containing more than 45% Robinia pseudocacia
pollen granules. According to Codex Alimentarius moisture content should be lower than
20% and for the analyzed samples the moisture content ranged from 16.66-20.74%. The pH
of the acacia honey samples ranged from 3.61 to 5.33. The free acidity of acacia honey
analyzed in this study ranged from 0.32 to 4.14 meq/kg. None of the analyzed samples
exceeds the limit imposed by the legislation.
All honey samples showed similar lightness values (29.62-46.57). The maximum limit of
HMF in the samples studied in this study was 23.20 mg / kg thus falling within the law. A
value of less than 500 µS/cm indicates a purely floral honey, with exceptions and in this study
the samples of acacia honey had values between 94.8-405 µS/cm. In the acacia honey studied
was identified a percentage of 68.35% monosaccharides and a small percentage of sucrose
(maximum 2.093%). Gluconic acid is also in the case of the samples studied in this study
(1.916-2.666 g/kg) the main organic acid followed by propionic and acetic acid.
Conclusions. All the investigated honey samples (27 samples) met the quality criteria
examined (moisture, pH, free acidity, HMF content, color and electrical conductivity) and
the high percentage of pollen grains of Robinia pseudoacacia confirm that the honey samples
analyzed were samples of monofloral acacia honey.
Acknowledgements: This work was supported by a grant of the Romanian Ministry of
Education and Research, CNCS-UEFISCDI, project number PN-III-P1-1.1-TE-20190583.
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9. Detection of raspberry honey adulterated with agave, maple, rice, corn and inverted
sugar syrups using instrumental techniques
Paula Ciursa, Mircea Oroian
Faculty of Food Engineering, Stefan cel Mare University of Suceava, Romania
Introduction Honey adulteration has negative effects from a financial and health point
of view. In this work is presented the usefulness of the electronic tongue consisting of copper
working electrode, in correlation with physico-chemical properties in the detection of
adulterated honey with agave, maple, inverted sugar, corn and rice syrups.
Materials and methods. Honey samples adulteration was done by adding syrup in
different percentages: 5%, 10%, 20% and 50% (w/w). Physicochemical parameters analyzed
were: color, moisture content, pH, free acidity, electrical conductivity and
hiroxymethylfurfural content (HMF). The measuring system was a PGSTAT with FRA32M
module coupled with three electrodes: reference electrode (Ag/AgCl), counter electrode
(platinum) and working electrode (copper).
Results and discussion. Honey adulteration has significantly influenced both
physicochemical and voltametric tongue parameters. There was changes depending on the
adulteration agent but also depending on the degree of adulteration. Adulterated honey with
inverted sugar syrup presented the highest value of L* parameter (33.14), in opposite with
the lowest value in case of adulterated honey with rice syrup (27.10). The moisture content
increased from 16.16% in authentic honey to 19.28% in adulterated honey with 50% syrup.
The magnitude of pH decrease in adulterated honey with inverted sugar syrup, due to the
presence of added citric acid. The higher increase in the value of HMF content was from
58.09 mg/kg in authentic honey to 185.07 mg/kg in adulterated honey with inverted sugar
syrup. As respects voltammetric tongue, the current intensity value for authentic honey was
0.192 mA. Pure maple and rice syrups presented the highest values, while the lowest were
for the other three types of syrup. Regardless of the adulteration agent used, the fluctuations
of the current intensity were highlighted starting from the adulteration degree of 5% with the
copper electrode. According Principal component analysis, the first component (PC-1)
represented 88% of the variance and the second component (PC-2) 11%, totaling 99% of the
initial variability. Adulterated honey samples with 5%, 10% and 20% agave syrup, 5% and
10% corn syrup as well as 5% maple syrup are close to authentic honey.
Conclusions. Physicochemical parameters (color, pH, moisture content, free acidity,
electrical conductivity, HMF content) can be used as a preliminary analysis, but by coupling
the voltammetric tongue with it have proven their usefulness in detecting adulterated honey
samples with different adulteration agents even at 5%.
Acknowledgements: This work was supported by a grant
of the Romanian Ministry of Education and Research, CNCS-UEFISCDI,
project number PN-III-P1-1.1-TE-2019-0583.
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10. Physicochemical properties of edible film formulations with pectin and
hydroxypropyl methylcellulose
Florina Dranca, Mircea Oroian
Faculty of Food Engineering, Stefan cel Mare University of Suceava, Romania
Introduction. Pectin and cellulose are two biocompatible polymers that were used to
obtain edible films. The properties of these edible films formulations were studied in order
to assess their suitability as food packaging.
Materials and methods. Edible films were prepared by casting method with 2% (w/w)
solutions of pectin and hydroxypropyl methylcellulose in a 1:1 ratio. Pectin solutions were
obtained with either commercial apple pectin or pectin extracted from Malus domestica
‘Fălticeni’ apple pomace. For each formulation the mechanical and barrier properties and the
microstructure were studied and compared to control films (without pectin).
Results and discussion. In terms of mechanical properties, edible films containing
commercial apple pectin were more stretchable than films prepared with Malus domestica
‘Fălticeni’ apple pectin, and had higher tensile strength. These differences may be determined
by the extraction procedure used to obtain pectin or physicochemical properties of pectin
such as the degree of methyl esterification.
The barrier properties (oxygen permeability and water vapor permeability) rank high
among the performance criteria of edible films intended for use as packaging. By comparison
to the control sample, the use of pectin in edible film formulations had a positive effect on
the oxygen permeability of the film, which was reduced more than 20 times. An opposite
effect was observed in the case of water vapor permeability, for which a slight increase was
found following the incorporation of pectin in the edible film structure. This was expected,
as edible films with good barrier properties against oxygen are generally hydrophilic.
In terms of microstructure, edible films containing Malus domestica ‘Fălticeni’ apple
pectin were less uniform and presented numerous cracks in cross section, which indicates
brittleness of this material.
Conclusions. Edible films with pectin and hydroxypropyl methylcellulose were found
suitable for packaging applications that require a good barrier against oxygen.
Acknowledgement. This paper was supported by “DECIDE – Development through
entrepreneurial education and innovative doctoral and post doctoral research, project code
POCU/380/6/13/125031, project co-financed from the European Social Fund through the
2014 – 2020 Operational Program Human Capital”.
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11. Effects of aflatoxin M1 on milk safety
Oksana Melnyk, Oksana Cherniuk
National University of Food Technologies, Kyiv, Ukraine
Introduction. One of the indicators that must be checked and indicates the safety of milk
is the content of mycotoxins, namely aflatoxinin M1. Physiologic and anatomical features of
the digestive tract of ruminants cause an active metabolism of mycotoxins entering it.
Materials and methods. The methods of analysis and synthesis of scientific information
are used. The information base is scientific articles, patent information, regulations on the
safety of milk and dairy products.
Results. Aflatoxins are a family of toxins produced by certain fungi that are found on
agricultural crops such as maize (corn), peanuts, cottonseed, and tree nuts and others. The
main fungi that produce aflatoxins are Aspergillus flavus and Aspergillus parasiticus,
which are abundant in warm and humid regions of the world. Aflatoxin-producing fungi can
contaminate crops in the field, at harvest, and during storage [1].
The term "aflatoxin" is derived from the name of Aspergillus flavus. It was named around
1960 after its discovery as the source of a disease in turkey called "turkey X disease" in
turkeys fed rations of peanuts and cottonseed.
There are different types of aflatoxin. Aflatoxin B1(AFB1) and aflatoxin B2(AFB2) are
produced by both A. flavus and A. parasiticus, and AFB1 is believed to be the most potent
among all aflatoxins.
Aflatoxin M1 is formed as a result of a biotransformation of aflatoxin B1. Like its
predecessor, this toxin in low concentrations poses a serious threat to the health of animals
and humans. teratogenic and mutagenal effect. It has a major effect on the liver as well as the
kidneys and brain. Aflatoxin is an immunosuppressant: it inhibits phagocytosis and protein
synthesis. In addition, the absorption of aminoacids is disrupted, which leads to an increase
in the delay time of aminoacids in the liver.
It should be noted that heat treatment as pasteurization of milk at a temperature up to 100
0
C and even sterilization at a temperature above 100 0C does not reduce the content of
aflatoxin M1 [2]. Due to the large spread of mycotoxins in agricultural products, in particular
animal feed, it is necessary to control its content in feed.
Promising innovative systems for detecting aflatoxins, in particular aflatoxin M1 based
on the use of the latest technologies, include test strips, hyperspecial studies, polymers with
molecular fingerprints and biosensors. The maximum permissible content of aflatoxin M1 for
raw or heat-treated milk and milk for milk-based products is 0.050 µg/kg.
Conclusions. So, aflatoxin M1 is very dangerous for humans. Since the reason for its
entry into the human body is milk from animals that have consumed feed contaminated with
aflatoxin B1, it is very important to control the content of aflatoxins B1 and M1 in feed and
food raw materials.
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12. Management of sugar beet storage
Liana Butenko, Oksana Petrusha
National University of Food Technologies, Kiev, Ukraine
Introduction. The issue of sugar quality is rekmanenty essential. Technologists and
engineers are constantly thinking about a way to upgrade the technology the beet sugar
storage conditions of sugar beet in order to increase the yield of high-quality finished
product - white crystalline sugar.
Material and Methods. A literature review was conducted on the management of
sugar beet storage on kagats, as well as a survey of the chief technologist at PrJSC
"Salivnkivsky Sugar Plant" on new opportunities for beet storage to prevent the
processes of wilting and freezing.
Results and Discussion. The quality of sugar beet in kagats depends not only on its
initial appearance, but also on storage conditions. Optimal storage of beets is considered
to be 0-2 ° C, relative humidity in kagats - 90-95%, carbon dioxide content of 0.180.20% and oxygen content of 18-20%.
Because sugar beets are quite sensitive to adverse weather conditions, in the warm
season, to reduce the degree of heating of the roots by sunlight and to prevent wilting,
the intergastric intervals are regularly watered. At the same time as a result of
evaporation of moisture and cooling of beets the favorable microclimate and a dust-free
mode of storage of root crops is created.
The lateral surfaces of the kagats are periodically (2-3 times a day) sprayed with
water so that excess moisture does not get inside the kagats, which enhances the
development of microorganisms. To reduce the effect of direct sunlight, kagats are
formed lengthwise from south to north. In the warm season, small kagats are formed, in
which sugar beets are better cooled at night. kagats are darkened by greenery, while on
the surface layer of kagat roots lose 15-20% less moisture than in open kagats. The
decision on full landscaping of the kagat field and the adjacent territory is very useful.
The use of cover materials is a common occurrence. These materials are used as
straw mats, rolled panels consisting of a polyethylene cover 1.4-1.7 m wide, 9 m long
and liners - canvas antiseptic batting. Sometimes use a stabilized film of high pressure
polyethylene with a thickness of 0.2-0.5 mm. It is moisture-proof, but transmits oxygen
and carbon dioxide, scatters sunlight. The use of perforated film is popular.
The surface of the kagats is covered with film only on the windless side and fixed
with wooden beams. In strong winds, the film is additionally insulated.
Forced ventilation is also used to maintain optimal storage conditions for sugar beet
in kagats. Forced ventilation should be carried out with humidification, especially during
the initial period of storage, when sugar beets breathe intensively. At the same time
turgor of root crops is better kept, on the damaged sites the subernized layer is formed
faster.
Conclusion. Management of the storage process of sugar beet directly affects the
quality of the finished product – white crystal sugar. Proper storage can slow down the
deterioration of raw materials, namely to slow down the development of microorganisms.
To improve these conditions, cover heat-insulating materials, ventilation of kagats and
constant temperature control are used.
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13. Value of technical regulation for the state development
Viktoriia Kiyko, Oksana Melnyk
National University of Food Technologies, Kyiv, Ukraine
Introduction. Ukraine's declared European integration goals require bringing the state
system of technical regulation in line with international and European requirements. The
reform of the technical regulation system in Ukraine is of strategic importance in building a
free trade area with the EU and other countries. Integration into European structures through
the acquisition of associate and later full membership in the European Union (EU) is a
strategic course for Ukraine. Consistent integration of the national economy requires a
purposeful policy in the development of technical regulation. Therefore, defining the role and
purpose of technical regulation is relevant and important in the development and
strengthening of the economic condition of the state.
Materials and methods. The methods of analysis and synthesis of information obtained
from relevant literary sources were used in the work.
Results. The purpose of technical regulation is the maximum international unification of
procedures for confirming the quality, safety and compatibility of products, with maximum
coverage of all industries and various factors of bio (technogenic) threats, in the process of
production, provision of services or disposal, waste, emissions.
The formation and reform of the national system of technical regulation in Ukraine was
to recreate EU regulatory norms and bring the legislative and regulatory framework in line
with the Directives of the European Parliament and the Council of the EU. According to the
European model, four independent agencies were created in Ukraine, each of which is
responsible for a separate area: metrology; standardization; market surveillance and
consumer protection; conformity assessment. All components of the technical regulation
system demonstrate a tendency to unification, at the same time providing additional
flexibility to manufacturers who compete rigorously with each other.
The fundamental normative legal document in the field of technical regulation and
standardization is the Law of Ukraine "On Technical Regulations and Conformity
Assessment" (hereinafter referred to as the Law) [1]. This Law determines the powers of
executive authorities in the field of technical regulation, legal and organizational basis for
the development, adoption and application of technical regulations and the procedures for
conformity assessment provided for by them, as well as the implementation of voluntary
conformity assessment.
According to the Law, technical regulation is the legal regulation of relations in the areas
of determining and fulfilling mandatory requirements for the characteristics of products or
related processes and methods of production, as well as checking their compliance by
assessing compliance and / or state market surveillance (control).
Conclusions. Thus, effective legal regulation of relations in the field of technical
regulation to ensure high quality of products, works, services in Ukraine contribute to the
expansion of exports and the development of the state's economy.
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14. Determination of dangerous factors of edible packaging for confectionery and
bakery products
Оksana Shulga, Anastasia Chorna
National University of Food Technologies, Kyiv, Ukraine
Introduction. In order to reduce the environmental problem, more countries are
introducing edible packaging materials [1, 2]. The introduction of HACCP is necessarily for
all market operators in order to reduce the risk of accidents threatening their safety since 2019
in Ukraine. It is important to identify dangerous factors of edible packaging.
Materials and methods. Food raw materials for the producing of edible packaging
(starch, gelatin, urea E 927b, linseed oil, drinking water). Agriculture Ministry Decree №590
from 01.10.2012 and ISO 22000.
Results. Edible packaging is applied to the surface of bakery and confectionery products
and can be considered as a semi-finished product. Examples of products with edible
packaging are presented in Fig. 1.

Fig. 1. Confectionery and bakery products with edible packaging
As required by the Agriculture Ministry Decree №590 from 01.10.2012 identification of
hazards should be carried out for the raw materials from which made packaging and in all
stages of the manufacturing process of edible packaging.
The production of edible packaging can be considered as the production of semi-finished
confectionery or bakery production. According to the technological instructions of these
industries, powdery raw materials are sieved for purification from impurities and passed
through magnetic traps to remove metal-magnetic impurities. HACCP requirements include
the implementation of prerequisite programs, one of which involves control over the supplier,
which will reduce the risks of biological and chemical factors. In addition, the technology of
manufacturing edible packaging involves heat treatment, which minimizes the risk of
biohazard.
Conclusions.
Therefore, a dangerous physical factor is possible for edible packaging – metal-magnetic
impurities in powdery raw materials, the risk of biologically dangerous factor is eliminated
at the stage of heat treatment during the manufacture of edible packaging.
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15. Strategies to develop healthier industrial white slice diary bread through fat, sugar
and flour substitution
Debora Conde Molina1, Carla Quevedo1, Valeria Arqueros2
1 – National Technological University, Campana, Argentina.
2 – Granotec Argentina, Garin, Argentina
Introduction. Industrial white slice dairy bread (WSDB) is an interesting target for
developing a reduced calorie bread as it contains fat and sugar in its formulation. Three
commercial substitutes were evaluated in this study in order to improve nutritional profile of
bread.
Materials and methods. Toler Fat Less Saladas (TFLS) as fat substitute, Granofiber
Sweet (GS) as sugar substitute and Granofiber Sym 200 (GS200) as flour substitute, were
assessed by analyzing the dough fermentative properties using Rheofermentometer, and the
dough behaviour properties on mixing–heating–cooling using Mixolab. Additionally, loaf
specific volume and texture profile were measured as baking quality parameters.
Results and discussion. In case of fat substitution, TFLS caused a similar effect to fat,
showing high starch gelatinization. In agreement, fat and TFLS provided WSDB with similar
changes in crumb texture, which led to improve the quality of bread preservation at short
shelf life of end-product (5 and 10 days).
Otherwise, sugar substitution influenced mainly gas production during fermentation
stage. However, dough development was similar when sugar or GS was added in WSDB,
thereby increasing loaf specific volume. These results may indicate that GS applied in a
complex formulation bread as WSDB, provides a suitable effect like sugar.
Concerning flour replacement, several rheology changes and a significant decrease of
gas production occurred on GS200 added-dough. However, GS200 showed an important
contribution in gas retention capacity, influencing in good dough development. Therefore,
bread loaf specific volume of WSDB+GS200(3%) and WSDB+GS200(6%) showed
satisfactory results, indicating the potential capacity to use GS200 on WSDB recipe to
formulate high fiber bread.
Conclusions. We conclude that substitutes evaluated in this work can be used for
breadmaking to improve nutritious quality of bread for health benefits.
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16. Buckwheat flour supplementation effect on dynamic rheology of
wheat flour dough
Ionica Coțovanu, Silvia Mironeasa
Faculty of Food Engineering, University Stefan cel Mare, Suceava
Introduction. Buckwheat flour (BF) is a valuable ingredient which can be used in
formulation with refined wheat flour to develop nutritional baked goods and it is important
to know the physical, chemical and rheological changes that can occur in the technological
process.
Materials and methods. BF at three particle sizes (PS) and wheat flour of 650 type were
used in composite flour formulation. Chemical composition and physical properties of BF were
investigated according to the International standard methods. Dynamic rheological parameters of
dough in terms of storage (G´) and loss (G´´) moduli, loss tangent (tan δ) and maximum
gelatinization temperature (Tmax) were determined with HAAKE MARS 40 rheometer.
Response surface methodology with desirability function was applied to determine the
optimum PS and amount of BF addition.
Results and discussion. Moisture content, proteins, ash, lipids, and carbohydrates of BF
varied depending on particle sizes. A direct correlation was found between the richest fraction
in protein, lipid and ash and its water and swelling properties and an indirect correlation with
its bulk density. The dough behaviour revealed an increase of G' and G'' moduli, and Tmax when
the amount of BF and particle size increased, whereas tan δ followed an irregular trend. This
behaviour can be related to the interactions between chemical components of BF particle size
and gluten network. The multiple responses optimization indicated that the wheat-buckwheat
composite flour dough imparted good rheological parameters at the BF amount of 14.96 %
for medium particle size. Under these optimal conditions dynamic rheological properties
were found to be as follows: G' of 28064,4 Pa, G'' of 10002,5 Pa, tan δ of 0,361 and Tmax of
81,16 ˚C.
Conclusions. Different amounts and particle sizes of BF added in wheat bread dough
influenced remarkable gelatinization temperature and dough viscoelasticity. The knowledge
of this results can be useful for processors to develop new bread products.
Acknowledgments: This paper was financially supported within the project entitled „DECIDE Development through entrepreneurial education and innovative doctoral and postdoctoral research”, project
code POCU / 380/6/13/125031, project co-financed from the European Social Fund through the 2014 – 2020
Operational Program Human Capital.
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17. Effect of industrial Rosa Damascena Mill. waste in pastry biscuits
Rosen Chochkov, Ivelina Vasileva, Petya Ivanova, Anton Slavov
University of Food Technologies, Plovdiv, Bulgaria
Introduction. To obtain an enriched quality pastry product, it is important to choose a
suitable non-traditional functional component. The aim of our study was to investigate the effect
of Rosa Damascena Mill. waste in pasty biscuits.
Materials and methods. Sensory analysis was performed, according to the requirements of
ISO 13299: 2003, by developing a sensory profile. The obtained products were evaluated by a
profile method by 12 pre-prepared evaluators on the following indicators: appearance, color,
aroma, crumbling, chewability, crispness, taste, aftertaste.
Results. The evaluators gave the best score for the color of the samples, even higher than the
control, pastry biscuit with 2.5 % rose flour, compared to control sample (wheat flour). The dark
color is well received by evaluators, sharing the opinion that the dark color creates the feeling of
a healthy product. The addition of rose flour does not significantly change (affect) the indicators
of crumbling, chewability and crispness, as their values are close to those of the control sample.
The aroma of a rose is felt by most evaluators as early as sample 1 – by 2.5 %, and as the amount
increases, the aroma of a rose, which they find pleasant, also increases. In sample 4 (with 10.0 %
rose flour) the aroma and aftertaste of rose is quite strong and rich.
Conclusions. After the sensory profile, it is established that it is possible to replace the wheat
flour with 7.5 rose flour (Rosa Damascena Mill. waste).

Fig. 1. Sensory profile of pastry biscuits with Rosa Damascena Mill. waste
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18. Bakery products enriched with brewers spent grain
Ancuța Chetrariu, Adriana Dabija
Ștefan cel Mare University of Suceava, Faculty of Food Engineering, Suceava, Romania
Introduction. Brewers’ spent grain (BSG) is the solid residue left after filtering the
wort, being the insoluble part of the wort and is composed mainly of polysaccharides, lignin,
proteins and low lipid fractions [1]. BSG consists of layers of peel, pericarp, and seeds with
residual amounts of endosperm and aleurone from barley used as raw material. BSG has 80%
moisture, sweet taste, malt smell, and can be considered lignocellulosic material [2]; it is
characterized by large amounts of fiber (up to 70%), including cellulose, hemicellulose, and
lignin, and protein content of 25–30% [3]. BSG is a little used by-product due to its high
moisture content, which makes it difficult to transport and store and makes it an unstable
product conducive to microbial growth [4].
Materials and methods. For this study, different concentrations of BSG flour (5%,
10% and 20%), acorn flour and wheat flour were used to obtain crispy waffles. The flours
were mixed for 5 minutes to homogenize, then water and salt were added and kneaded for 5
minutes in a Kitchen Aid. After being given the desired shape, they were baked for 4 minutes.
The result was crispy waffles with a diameter of 10 cm.
Results and discussion. The addition of BSG flour resulted in crispy waffles with a
pleasant taste and smell, and the level of acceptability obtained by sensory testing was for
those obtained with 10% addition of BSG. The increase in the amount of BSG flour has led
to an increase in the level of protein, fibre, bioactive compounds (ferulic and p-coumaric
acids) bringing health benefits for consumers. BSG addition can be used to improve the
nutritional value of crispy waffles: significantly improving the dietary fibre level and
increasing crude proteins. Colour of the samples is another important parameter and the
increase of BSG level is reducing finished products overall acceptability. The texture and
rheology of the dough changed from the control sample. Textural properties are especially
important in crispy waffles because they determine its acceptability. Products with 20% BSG
have a higher breaking strength than the 5% BSG mix which is more fragile and requires less
force for rupture. The use of this industrial by-product as an ingredient in finished foods is
attractive because it offers an opportunity to reduce the waste created by the beer industry,
while improving the nutritional content of food formulations. Up to 20% of BSG can be
added with acceptable physicochemical characteristics, although the addition of 10% BSG
was considered optimal for consumers acceptability.
Conclusions. Brewers’ spent grain is an important brewery by-product due to its high
protein and fibre content and can be used to obtain functional food. The reuse of this byproduct brings benefits both from an economically and environmentally by reducing food
waste.
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19. Influence of the addition of germinated pseudocereal flour on the physico-chemical
characteristics of white wheat bread
Denisa Atudorei
Ștefan cel Mare University, Faculty of Food Engineering, Suceava, Romania
Introduction. This study aims to highlight the influence of the addition of germinated
pseudocereal flour in the recipe for making white wheat bread. It is known that the extraction
degree of flour has a direct influence on its nutritional value. White wheat flour, wich has a
low degree of extraction, also has a lower nutritional value than whole wheat flour. The
addition comes in response to the need to improve white wheat bread from a nutritional point
of view. Pseudocereals (buckwheat, amaranth, quinoa, chia, millet) are valuable because they
contain high quality protein, significant amounts of micronutrients (minerals) and vitamins
[1,2].
Materials and methods. Germinated pseudocereals were purchased from a local market.
They were ground so that they could be incorporated into the recipe for making white wheat
bread. White wheat flour without additives was used. The addition proportions were 5%,
10%, 15%, 20% and 25%. The bread was prepared according to the manufacturing recipe.
Finally, in order to establish the optimal proportion of the addition, specific laboratory
determinations were performed. Thus, the determinations performed with specific equipment
were: specific volume, porosity, elasticity, crumb and crust color, textural properties.
Results. Starting from the desire to optimize white wheat bread, from nutritional point
of view, it remains desirable to highlight how the addition influences the physico-chemical
characteristics of the bread obtained because they have direct link with consumer preferences.
Thus, the determinations performed showed that the addition influenced all the physicochemical properties of the bread (volume, porosity, elasticity, texture, color parameters).
With the upward variation in the proportion of the addition, its influence on the bread samples
was increasing.
Conclusions. This study highlights the fact that germinated pseudocereal flour can be
used successfully to optimize the nutritional value of white wheat bread. The addition has
influence on all physico-chemical parameters.
Acknowledgements. This work was done from “DECIDE - Development through entrepreneurial
education and innovative doctoral and postdoctoral research, project code POCU / 380/6/13/125031,
co-financed from the European Social Fund through the Operational Program Human Capital 2014 –
2020”.
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20. Investigation of the effect of sucrose particle size on the texture, water activity and
sensory properties in milk chocolate
Sevgi POLAT1, Nevzat Konar2
1 – Gaziantep University, Food Engineering Department, Gaziantep, Turkey
2 – Eskişehir Osmangazi University, Food Engineering Department, Gaziantep Eskişehir
Introduction There are differences in industrial applications regarding the use of sucrose
as a pre-treatment in the chocolate process, as a powdered sugar, or directly in crystalline
form. The physical properties of sucrose to be used in the chocolate process especially affect
the product quality properties. Therefore, it may be possible to improve chocolate quality by
using sucrose with optimum physical properties (particle size). In this paper, the effect of
using various amounts of sugar particle size with ball mill technique on some physical
(texture, particle size, color), chemical (water activity, moisture) and sensory properties of
chocolate was investigated and the contribution of sugar particle size to chocolate industry
was evaluated.
Materials and Methods Two different forms of commercially available sugar
(granulated sugar (T); average particle size (D90) 0.6-1.0 mm; powdered sugar (P); average
particle size 0.005-0.1 mm) were used. Granulated sugar (T) and powdered sugar (P) ratios
are 5 levels (T: P; 0: 100, 25:75, 50:50, 75:25 and 100: 0). The chocolate samples obtained
were kept at room temperature (20 ° C) and at the temperature representing extreme
conditions (30 ° C) for 28 days and were carried out in 7-day periods with the analysis studies
within the scope of the study.
In the determination of water activity, 2 g of chocolate samples taken were determined
at 20-25°C in triplicate by the water activity determination device (Novasina AG LabTouchaw, CH-8853 Lachen, Switzerland) (Konar, 2013). The particle size of the samples was
determined using a digital micrometer (IP65 Coolant Proof, Mitutoyo, Tokyo, Japan) with a
measurement range of 0-25 mm and an accuracy of 0.001 mm (Fidaleo ve ark., 2017). The
textural properties were determined with a texture analyzer (TA.XT Plus, Stable Micro
Systems, Godalming, UK). To determine moisture contents, the standard gravimetric
methods was used (AOAC, 1990). Color properties, color analysis device (PenColorArt
USB, Lartoxy MSM, Istanbul, Turkey) is determined by using colorimetric method. Sensory
characteristics were determined using the "Multiple Comparison Technique" (Shah et al.,
2010; Konar et al., 2018).
Results and Discussion It has been determined that the use of sucrose particle size at
different rates has a significant effect on some quality parameters. In general, water activity
values in milk chocolate samples were below acceptable limits (aw <0.400), S1 and S2
samples had lower water activity values (P<0.05).
In the moisture determination analysis, it was determined that there was no significant
difference observed depending on the initial particle size, but the storage temperatures and
chocolate composition had significant effects on the moisture content (P<0.05). In the results
of the texture analysis, the S5 samples were generally found to be harder by showing a more
homogeneous, tight and regular structure, and it was thought that the use of sugar with low
particle size would provide an advantage in chocolate production, especially at high
temperatures. In terms of color properties, S1 sample stands out with the lowest brightness
values, while S2 and S3 samples were found to be brighter. However, in general, it can be
stated that brighter products are obtained with the increase of the use of powdered sugar.
Likewise, in the results of the sensory analysis, the use of powdered sugar in the milk
chocolate samples generally increased, along with the increase in sweetness and general taste.
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Conclusions When all results are evaluated; Although the effects of sucrose particle size
used in different proportions on milk chocolate sample groups vary, better results were found
in the use of 100% powdered sugar in general. This can be used as a viable technological
approach to effectively reduce the sugar particle size of confectionery products, as well as to
obtain diet or lower calorie products.
Acknowledgements This paper has been prepared by benefiting from a part of Sevgi
POLAT's Master Thesis.
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21. Changes in the structural and mechanical properties of bakery products with the
addition of buckwheat bran
Anastasiia Shevchenko
National University of Food Technologies, Kyiv, Ukraine
Introduction. Bakery products are widely consumed by all segments of the population.
Sugar substitutes, including fructose, are often used to replace sugar in products for patients
with diabetes. However, it significantly affects the technological process, in particular the
structural and mechanical properties of dough semi-finished products and finished products
[1]. To increase the nutritional value of products and improve quality, it is advisable to add
bran, particulary buckwheat.
Materials and methods. Buckwheat bran TM ‘Agroselprom’ was used in the research.
Bran was added to the dough in the amount of 7.3 and 14.6% by weight of flour (based on
the body's supply with 20, 30 and 40% of the daily requirement for dietary fiber taking into
account the consumption of 277 g of bread/day - the daily norm in Ukraine). The waterabsorbing capacity of bran was determined by centrifugation, the size of bran – by laboratory
sieving. Structural and mechanical properties of dough were characterized by a farinograph
(TM ‘Brabender’, Sweden) and an alveograph (TM ‘Chopin’, France). The control sample
was sample of dough with fructose without bran.
Results. Studies of the properties of the used bran showed that the content of dietary
fiber was 42.1%. The water absorption capacity of buckwheat bran exceeded the water
absorption capacity of flour by 5.62 times, which was due to the higher content of shell
particles. Buckwheat bran particles were much larger than flour`s. The weighted average
particle size was 0.53 mm.
According to the farinograph, the water absorption capacity of the dough depending on
the dosage of bran increased by 10.6-21.2% compared to the control, which can be explained
by the high hydration capacity of non-gluten bran proteins. The duration of dough formation
increased, which was explained by the fact that the particles of additives in their fractional
composition were much larger, so it took more time compared to the control sample for their
swelling and the formation of a homogeneous dough system. The stability of the dough
decreased with increasing dosage of buckwheat bran by 62-75%, elasticity – by 16-37% due
to the restructuring of the dough structure under the action of kneading organs and hydrolytic
processes.
The obtained data correlated with the results of the analysis of alveograms. Thus, the
elasticity of the dough according to the alveograph increased by 27.1-85.7% compared to the
control sample, the extensibility decreased by 2.0-22.6%. The work of deformation also
decreased by 5.1-10.7%.
Conclusions. Thus, the addition of buckwheat bran significantly affected the structural
and mechanical properties of dough semi-finished products due to their properties. With
increasing dosage of the studied additives, the stability of the dough decreased and its dilution
increased, which was a consequence of the increase in liquid phase in the dough with
additives and disaggregation of biopolymers of the dough components under the action of
hydrolytic enzymes.
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22. Effect of the use of corn, tapioca starches and maltodextrine on water absorption
of low-protein cookies for patients with phenylketonuria
Mariia Hrytsevich, Victoriia Dorochovych
National University of Food Technologies, Kyiv, Ukraine
Introduction. Phenylketonuria (PKU) is a disease caused by a mutation in a gene
responsible for phenylalanine (Phe) metabolism. Patients with PKU can`t consume Phe, so it
is crucial to develop low-protein food and study interactions between phe-free row materials.
Materials and methods. Determination of water absorption was carried out by
immersion of cookies in water at a temperature of 20 degrees Celsius for 3 minutes and
characterized by the ratio of the mass of products after wetting to the mass of dry products
(in mass percentages).
Results and discussion. Traditional cookies with wheat flour contains a lot of
components with high Phe content, such as eggs, wheat flour, milk products, etc. People with
phenylketonuria should avoid amino acid phenylalanine in food, so it is important to use low
protein row materials in production of food for patients with PKU, because almost all natural
proteins contain phenylalanine. Three recipes for low-protein cookies that could be
consumed by people with phenylketonuria were developed, with use of low-protein raw
materials: sample 1 – made with corn starch, maltodextrin and xanthan gum; sample 2 – made
with blend of corn and tapioca starches (in proportion 80 and 20 % respectively),
maltodextrin and xanthan gum; sample 3 – made with corn starch and xanthan gum.
Water absorption of cookies is associated with sensory sensation of food: how easily it
melts in the mouth and fragility. Consumers find that cookies with higher water absorption
taste better and have better sensory properties than cookies with lower parameter.
Water absorption is an indirect indicator of the porosity of cookies, which is determined
by the increase in the mass of flour confectionery when immersed in water. Water absorption
depends on chemical composition and structure of the products. Cookies made with corn
starch had comparatively the same water absorption with traditional cookies made with wheat
flour (sample 3 – 181%; traditional cookies made with wheat flour – 185%). The use of
tapioca starch in the production of low-protein cookies can significantly increase water
absorption (sample 1 – 207%), while use of maltodextrine can decrease it (sample 2 – 141).
The rather low (albeit within the normal range) water absorption of Sample 3 was obviously
caused by the finely dispersed structure of the pores of the finished product.
Conclusion. Gluten free corn, tapioca starches and maltodextrine are suitable, Phe-free
components for production of low protein cookies. Water absorption of all studied lowprotein cookies were within the normal range.
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23. Evaluation of Morphological Characteristics of Wheat Grain Using Different
Image Processing Algorithms
Jasmina Lukinac, Ema Šimošić, Marko Jukić
J.J. Strossmayer University of Osijek, Faculty of Food technology Osijek, Osijek, Croatia
Introduction. Among other indicators such as grain freshness, chemical composition
and physical properties, the morphological characteristics of wheat grain are very important
quality parameters. Sometimes wheat varieties look so similar that their differentiation
becomes a very tedious task when done manually. To solve this problem, image analysis can
be used to classify wheat according to its quality. With the rapid development of digital image
processing, there has been a remarkable increase in advanced tools for studying the structure
of objects, which can be very helpful in characterizing certain morphological characteristics
of grains as well as quantifying the differences between them.
Materials and methods. Twenty samples of different varieties of winter wheat of the
2018 harvest sown at two locations were used for the study (locations near the cities of Osijek
and Zagreb). Morphological characteristics of the grain were determined by image analysis
of 2D images obtained by scanning the samples in a dark chamber and processed with ImageJ
software. Various morphological characteristics of the grain (area, perimeter, roundness,
grain length, width and average gray color) were studied using a non-destructive optical
method - digital image analysis. To optimize the image analysis procedure various
segmentation methods were used. In addition, the
relationship between the morphological characteristics
and the physical characteristics of the grain (flour
milling yield, 1000 kernel weight, hectoliter weight,
grain vitreousness) was determined in the paper.
Results. Image analysis based on texture,
morphology, and color features of grains is essential for
various applications in the grain industry, such as
distinguishing wheat classes, assessing grain quality,
and detecting insect infestations. Based on the tests
performed on twenty samples of winter wheat grain and
the correlation and regression analysis performed,
image analysis was found very useful in determining
some morphological and physical characteristics of
wheat grains. The 1000 kernel weight correlated with
the area, perimeter, length and width of the grain, while
roundness of grain correlated with hectoliter weight and
grain vitreousness. The average gray color of the grain
cross-section correlated with the grain vitreousness and
the hectoliter weight. It was found that the Moments
algorithm for grain segmentation is the optimal
segmentation method for winter wheat grains.
Figure 1. Overview of the image
Conclusions. The method of digital image analysis
processing process from original
photo to pattern segmentation
is a valuable tool for determining grain quality
(morphological and color characteristics) and predicting
physical properties of wheat grain. The presented methodology, combining image analysis
and statistical methods, supports reliable discrimination of wheat cultivars with respect to
their shape descriptors and enables non-destructive and automatic feature identification.
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24. Turbidimetric changes in starch gruels with different degrees of pasting
Michal Chmiel, Magdalena Krystyjan
University of Agriculture, Krakow, Poland.
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Introduction. Starch retrogradation is one of the most important factor influencing the
change in the texture of starch. This process has been studied many times, but its mechanism
is still not fully understood. Scientists searched for innovative methods of improving the
functional properties of starch. The effect of the undertaken actions are waxy starches contain
over 99% of amylopectin, which shows a lower tendency to retrogradation.
Materials and methods. There were examined: normal potato starch (NPS) and waxy
potato starch (WPS). The 1% starch samples were pasted at: 80 oC/30 min.; 95oC/30 min.;
121oC/120 min. The samples were stored at +4oC for a specified time. The turbidance was
determined on the day of preparation and after 24, 48, 72, 144 h. Turbidance of the gruel was
measured at the wavelength 640 nm on a spectrophotometer against distilled water and it is
directly proportional to retrogradation proces of starch gruel.
Results and discussion.
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Figure 1. Turbidity of NPS gruels in time.
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Figure 2. Turbidity of WPS gruels in time.

The turbidity of normal potato starch gruels was much more intense than waxy potato
starch. Faster retrogradation of normal potato starch is associated with higher amylose
content, which significantly affects the susceptibility of the starch to the retrogradation
process. After pasted of normal potato starch, the amylose reorganization takes place very
quickly. A few hours after the preparation of gruels, the aggregates responsible for the shortterm retrogradation of starch are formed. The waxy potato starch retrogradation was
noticeable only in the last days of the analyzes. This is because this starch consists mainly of
amylopectin, which is responsible for long-term retrogradation.
Conclusions. Normal potato starch is much more susceptible to retrogradation than
waxy potato starch. The pasting temperature has little influence on the retrogradation process
of waxy potato starch. The factors that have a great influence on the studied process of starch
are: the pasting temperature, amylose content and the ratio of amylose to amylopectin.
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25. Hydrothermal treatment in organic wheat starch: thermal, structural and pasting
properties
Wesly Gonçalves de Barros, Camila Delinski Bet,
Cristina Soltovski de Oliveira, Nadine Ristow,
Radla Zabian Bassetto Bisinella, Egon Schnitzler, Luiz Gustavo Lacerda
State University of Ponta Grossa, Paraná, Brazil
Introduction. In this investigation, the aim was to study the effects caused by heat
moisture-treatment (HMT), low humidity (< 35%) and heating, on organic wheat starch.
Materials and methods. Therefore, in this study, organic wheat starch was submitted to
hydrothermal treatment in different concentrations of humidity (10%, 15% and 20%) in an
autoclave at 121 °C for 1 hour and 15 minutes. Thermogravimetry (TG), viscoamilographic
analysis (RVA), X-ray diffractometry by the powder method (XRD) and scanning electron
microscopy (SEM) were performed to compare the properties of native and modified starch.
Results and discussion. After heat treatment at low moisture (HMT), the organic wheat
starch exhibited greater thermal stability when compared to the untreated. The first mass loss
was due the dehydration, followed of stability; the second and third mass loss occurs
consecutively with decomposition and oxidation of organic matter, in air atmosphere. Final
residues are ashes from starch. Lower pasting temperatures and higher peak viscosity were
observed for starch treated with 15 and 20% humidity. Lower retrogradation tendency and
viscosity were obtained for organic wheat starch treated with 10% moisture. A decrease in
crystallinity was identified for the modified samples, without considerable changing in the
diffraction pattern. The main diffraction angles were registered at 15, 17, 18 and 23 o, in 2
(),with low intensity. This behaviour is characteristic of type A diffraction pattern starch
(typical of cereals). By Scanning Electron Microscopy (SEM), the organic wheat starch
presented a bimodal distribution without major changes in the morphology of the granules.
After HMT starch granules showed a slight increase in the average diameter; 17.9 to 27.7 m
in the major granules (A) and 5.6 to 7.1 m in the minor granules (B). The shape in (A) is
oval and in (B) is lenticular. Some depressions in surface of starches are observed mainly
after HMT, which can be due the starch-protein interactions.
Conclusions Organic wheat starch was extracted from aqueous methodology. Some
properties were affected after modification by HMT. The decrease in pasting temperature
and major thermal stability and viscosity were obtained.
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26. Influence of physicochemical parameters on the yield of the grape pomace pectin
Mariana Spinei, Mircea Oroian
„Stefan cel Mare” University of Suceava, Romania
Introduction. The grape pomace is one of the most important by-products obtained in
the wine industry and represents about 20-25% of the grape weight which contains skin, seeds
and other solid parts by pressing process. This residue represents a complex substrate consists
of neutral polysaccharides, pectic substances, insoluble proanthocyanidins, structural
proteins, lignin and phenolic compounds. This paper presents the influence of
physicochemical parameters on the yield of the grape pomace pectin.
Materials and methods. The grape pomace of two varieties (Fetească Neagră and Rară
Neagră) were dried in an oven with air circulation at 50 °C until constant weight was achieved
and then powdered using a food processor. The obtained powder was passed through an
analytical sieve shaker to separate it on the following particle size intervals: 200-300 µm,
125-200 µm and <125 µm.
Results and discussion. Pectin was extracted from the two varieties of grape pomace (Fetească
Neagră and Rară Neagră) by using different types of acid. The parameters which have varied were
acid type (sulphuric acid, nitric acid and citric acid), time (2, 3 and 4 h) and temperature (70, 80 and
90 ºC). For each type of grape pomace varieties, 3 separate mixtures, according to the acid type
mentioned above, were prepared. To extract the pectin, the mixtures, were kept in a water bath
following the parameters. The results showed that time, temperature and acid type had significant
effects on the pectin yield. The highest pectin yield (7.4% and 7.1% for Rară Neagră and
Fetească Neagră, respectively) were obtained at 90 ºC for 3 h by using citric acid (solid-toliquid ratio of 1:10).
Conclusion. The citric acid, time and temperature had a positive influence on the pectin
extracted from the two varieties of grape pomace (Fetească Neagră and Rară Neagră).
Acknowledgements. This work was performed within the framework of the „DECIDE
– Development through entrepreneurial education and innovative doctoral and postdoctoral
research, project code POCU/380/6/13/125031, supported by project co-financed from the
European Social Fund through the 2014-2020 Operational Program Human Capital”.
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27. Research on the use of buchwheat malt as a raw material in brewing
Marius Eduard Ciocan, Darius Mârzan, Ancuța Chetrariu, Adriana Dabija
Ștefan cel Mare University of Suceava, Faculty of Food Engineering, Suceava, Romania
Introduction. Beer is most commonly brewed from barley malt a product that is
obtained by germination under specia
l conditions, in order to accumulate enzymes and disintegrate macromolecular
substances in barley grain; the specialists call it "the soul of beer" due to the fact that the beer
quality depends to a large extent on the quality of the barley. Recently, research has
intensified to replace this raw material used in beer manufacturing with other cereals or
pseudo-cereals, such as maize, sorghum, millet, rice, teff, buckwheat, amaranth, quinoa, chia
etc. [1,2]. Specialized studies show that buckwheat is excellent for making gluten-free beer
[3,4]. The main objective of this research was to evaluate the quality of buckwheat malt
obtained in laboratory conditions and to compare the results obtained with those of barley
malt, the conventional raw material for brewing.
Materials and methods. Buckwheat (Fagopyrum esculentum) was purchased from
private producers from 2003 harvest while barley malt was purchased from the Bermas SA
Suceava company and was used as a control in wort quality analyses. Buckwheat was
subjected to the malting process similar to obtaining barley malt, in laboratory conditions.
The resulting buckwheat malt and barley malt were afterwards evaluated from a physicochemical point of view.
Results and discussion. Buckwheat used as a raw material for obtaining malt had the
following physicochemical properties: moisture content -12.10%, protein content - 10.9%,
carbohydrate content - 67.5%, lipids content - 2.6%, germination energy -96%, germination
capacity - 98%. Buckwheat malt and barley malt were evaluated by obtaining beer wort by
the Congress method. For buckwheat malt the following results were obtained: moisture
content - 5.20%; extract yield - 66.25%; saccharification duration - 40 minutes; filtration time
- 120 minutes, wort pH - 6.18; wort color - 4.02 EBC; Kolbach index - 31.20%. Problems
that arise during wort filtration were most probably caused by β-glucans and arabinoxylans
that occur in high concentration in buckwheat malt. The results obtained were compared to
the results obtained on barley malt wort. Useful information to improve the performances in
malting can be acquired by the results of this study, the purpose being that of optimizing steps
during malt production in order to improve buckwheat malt quality.
Conclusions. Buckwheat has the potential to be used as a raw material for the
production of gluten-free beer. This study showed that, when using buckwheat malt, a
significantly lower enzymatic activity was recorded compared to barley malt, a result that is
reflected in the extract yield lower than the yield of wort extract obtained from barley malt.
For further improvement and optimisation of sensory and technological properties, research
must be continued by using different gluten-free raw materials in brewing.
1.
2.
3.
4.
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28. Clarification methods implemented in production technology of table wines
Mammadova Halila Najafgulu
Scientific Research Institute of Viticulture and Wine-making
Baku, Azerbaijan
Introduction.Ferments, bacteria, albuminous matters, polysaccharides, coloring and
phenolic matters and metal-ion complexes, which form solid colloid solution and small
dispersed suspension, spoils transparency of the wine.
Materials and methods. Wine is processed with sorbents composed of gelatin,
bentonite, polyamide, chitin and chitosan to remove surplus phenolic and metallic matters. It
is advisable to use vinilactam type polyvinylpyrrolidone (PVP) and
polyvinylpolypyrrolidone tablets to prevent wines from becoming turbid and brown. But it
is more effective to use sorbents composed of chitins to prevent metal concentration.
Results and discussion. Purpose of the research is to investigate clarification methods
implemented in wine-making and determination of its main features. Clarification methods
of juice and wine are optionally divided into three groups: physical and chemical,
biochemical, physical and mechanical. Clarification of juice and wine using physical and
chemical methods is realized by using different mineral and organic matters. The most
widespread matter is bentonite. Use of this matter accelerates clarification process, increases
durability of end product against colloid turbidity and partially removes microorganisms.
Therefore, some insufficiencies were discovered about use of bentonite: qualified
clarification can’t be achieved as its mineral composition isn’t durable, incorrect preparation
of suspension makes the product taste as soil, removing sediments causes significant loses.
Recently, use of nitrogen as flotation gas is defined as a new method of clarification of grape
juice by flotation. It was noted that, peroxidation of juice with oxygen or atmospheric gases
intensifies fermentative oxidation process of phenolic matters and can cause oxidation during
flotation of grape juice and appearance of brown color at the end of the flotation process. Use
of nitrogen as an ineffective environment improves influence quality of harmful aerobic
bacteria and pests on preservation, fermentation and clarification of grape, long-time
preservation of wines and wine bottling process except influence of oxygen in the air.
Biochemical methods are based on hydrolyze of high molecular weight matters of juice under
influence of ferment systems of grape and hybrid-origin ferment tablets. Use of ferment
tablets allows to shorten clarification time of juice in comparison to natural sediment, to
increase juice by 6-10% and helps to increase colloid stability of the product. Physical and
mechanical methods include cold, hot and other physical influences to high molecular weight
colloid system of juice and wine, besides, mechanical means for sediment removing. Taste
of wines gets better when they are influenced by low temperature and this confirms that, cold
maceration of wines accelerates their ripening. Oxygen oxidases ferrous oxide salts at low
temperature. Existence of ferrous salts in sediments after cold maceration of wines, gives
positive results. Thus, cold mostly allows to remove surplus amount of ferrous salts causing
darkening and turbidity of white wines.
Conclusions. Research of sorption of metals with sorbents composed of chitins makes
us come to the conclusion that these sorbents are more advisable for clarification of wine
because of their nontoxicity, high emulation and stabilization capacity. In conclusion, it
should be noted that, clarification method should be selected by considering type of turbidity.
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29. Valorization of winery industry waste
Nicu State, Iudita Pătrăuțanu, Cristina Damian
„Stefan cel Mare” University of Suceava, ROMANIA
Introduction. Natural antioxidants have drawn attention due to their potentially beneficial
effects in health. On the other hand, valorization of wine residues is an opportunity to obtain
profit in a sustainable way.
Materials and methods. Grape pomace from white and red grapes (V. vinifera L.) were
chosen as plant material, mainly of skins and seeds and with a minority of stalks. The
phenolic content was determined by Folin–Ciocalteu (FC) reagent with gallic acid as the
standard [1].
Results and discussion. There have been found highly useful components such as
phytochemicals like phenolic acids, flavonoids, anthocyanins, and lipids, and structural
polymers like cellulose and hemicelluloses in winery wastes [2, 3]. The extraction method
influences the compounds and their concentrations. For example, a total phenolic content
ranging from 12.11 to 33.51 g and from 12.01 to 58.64g was found per gram of white grape
or red grape pomace. In recent decades, owing to this high phyto-chemical content and to the
lack of efficient processes for winemaking wastes utilization, large research has been
conducted in order to take advantage of the biological properties of compounds provided by
winery wastes in different fields of interest [4]. Moreover, new processes considering
industrial ecology concepts, like cradle-to-cradle and circular economy, have revealed the
need to recycle, reuse, and recover valuable chemicals from waste and wastewaters as a major
research topic.
Conclusion. The aforementioned technologies discussed represent the latest trends of
research on the revalorization of winery wastes for obtaining high-value products. Highly
promising results towards the utilization in practical applications are noticeable, particularly
for those related to animal nutrition and agriculture. The diversification of applications, the
increasing awareness of consumers for natural products, the linkage of the winery industry
to new industrial processes via revalorization of winery wastes generated can be foresighted
as a reality in the years to come, due to the amount of research generated.
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30. Improving the technology of red wines
Heydarov Elnur Elman, Assistant Fataliyava Shabnam Hasil
Azerbaijan State Agrarian University, Ganja, Azerbaijan
Introduction. The production of high quality natural wines has always been
important. Therefore, the study of the composition, aroma and taste quality of this type of
wine is a topical issue.
Materials and methods. Crushed, juice, wine material from Madrasa and Merlo
grape varieties, equipment and containers are used for cold maceration. The anthocyanin
composition of the juice was determined by liquid, the volatile components by gas
chromatography, and the general composition by general analysis methods available in
enochemistry. Cold maceration was performed at 7-8 °C temperature.
Results and its discussion. It was found that the total amount of monomer
anthocyanins in Madrasa and Merlo juices increased 1.6 and 2.1 times, respectively, during
storage for 4 days at 7-8 °C temperature. The distribution of anthocyanins was determined to
detect the effect of cold maceration on the anthocyanin composition, their quantity was
calculated in the juice samples taken before and after the maceration of the smash.
The concentrations of the four anthocyanin compounds were determined. These are
dolphinidine-3-glucosite, cyanidine-3-glucosite, peonidin-3-glucoside and malvidin-3glucoside. The results of chromatographic analysis showed that malvidin-3-glucoside was
dominant among anthocyanins in the studied grape juice samples. Analysis of the evaluation
of the indicators of volatile components showed that at the end of the maceration is being
observed that increase in the amount of higher alcohols. The amount of phenylethyl alcohol,
which has a positive effect on the aroma of wine, increased from 177.42 to 205.28 mg/dm 3
in the Madrasa grape variety, and from 29.76 to 36.86 mg/dm 3 in the Merlo grape variety.
The result. Wines produced with using low-temperature of maceration have
demonstrated a rich aromatic profile, high amounts of anthocyanins and color stability.
1.
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31. Exploratıon of aroma-taste propertıes of pınk wınes
Fataliyev H.K., Imanova K.F.
Azerbaijan State Agrarian University
Introduction. Pink wines differ from red wines not only in color but also in
composition. Due to the short fermentation time in contact with the solid parts of the cluster,
less dry matter passes from the husk and seeds into the wine. It also has an effect on the
formation of aroma and taste [1].
Materials and methods. Aboriginal red Madrasa and Hindogni, white Bayanshira
grape varieties, juice obtained from them, wine material, azinti and ceja are used. In the
production of pink wine, "white method", "blending" of wine materials obtained by various
methods, fermentation of white juice in fresh and fermented milk and comb and technological
methods of maceration were used.
Results and discussion. The organoleptic properties of pink wine samples were
evaluated by taste and aroma profile analysis checks. Taste and aroma profile analyzes in
wine samples were performed by a 9-member working group. In the analysis of taste and
aroma profile, the working group evaluated the wines with 10 points according to different
criteria. When evaluating the color of the wine samples, it was found that the Madrasa wine
sample with 6.35 points was in the first place, followed by Hindogni and kupaj wine samples.
One of the important criteria for the quality of wines is the aroma. Approached in this
direction, the blending material was rated higher, 7.95 points, followed by the blending
material with 7.51 points and the Hindu wine material with 7.46. coupage material was in the
lead with 5.11 points in terms of taste, Hindogni wine material was 0.5 points behind it, and
Madrasa was 0.9 points behind. In terms of acidity and bitterness, Hindogni wine material
took the first place with 2.75 and 1.66 points, respectively, followed by Madrasa in terms of
acidity and kupaj material in terms of bitterness. Hindogni was rated higher for shrinkage
and coupage material was rated higher for durability.
According to the profile analysis of wine samples, wines were evaluated for fruit,
tropical fruit, flower, caramelization, herbaceous, herbal, medicinal and pungent properties.
Due to their fruity properties, the samples prepared by all three technological methods
differed from each other. While the pink wine sample obtained from the fermentation of
white juice in fermented wine received 6.22 points, in fresh fermentation it received slightly
less, 6.16 points, and the wine material prepared by the "white method" was evaluated with
6.11 points. The fermented wine obtained by fermentation was superior to other samples in
terms of caramelization (1.85 points), tropical fruit (6.11) and plant odor. The floral odor
characteristic was superior to other samples in the freshly fermented sample (4.85 points).
Medicinal, herbal, and pungent odor characteristics were not as high in the samples, and there
was no significant difference between the samples.
Conclusion. The above allows us to conclude that the aroma profile of pink wine
samples was at a level that reflected them positively. Hindogni is rated higher for astringency
and coupage material for durability.
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32. Research of producing portvein wine sorts from introduced grape
Jafarva Konul Tofiq
Agrarian university of Azerbaijan State
Ganja, Azerbaijan
Introduction. Nearly 15, also 2 of them with a stamp portvein wine was produced
in the Azerbaijan in last 80s.
Nowadays, absolutely new sortly grape are forming in our vineyards. In these
conditions it is more actual to produce portvein wine from introducted grape sorts.
Materials and methods. Introducted grape sorts, juice, comb, perennial part of
grapevine, wine material, wine in a cultivated prosses, auxiliary materials and etc are taken.
In the prosses of research firstly the cultivating of grape sorts are determined. Then
the whole smash, without seed 40 percent or 80 percent, also lustily without seed is
investigated by irritating.
Results and discussion. Introductioned grape sorts carbonate acidity potensial
investigated and glycoacidimetric (QAG) showing was determined. So that, 9s. was hesitant
between 3, 1-3, 9. Cabernesovinion 3,6, in Malbec 3,7 and the highest in Merlo 3,9 was
organized. Sugar acid potensial and phenol maturity valkes give reason to say that the
varieties studied are sutable for port. Wine which was irritated 40% without seed, 80%
without seed and the whole without seed is differ from fermentation of the crumb as a whole
in terms of composition and quality .
So that, the descent was observed with the decrease of seed in the amount of
phenolic compounds is 3,01 g/dm3 and in 40% without seed sample 2,75 g/dm3 in 80%
without seed 2,31 g/dm3 and in the whole writhout seed 2,0 g/dm3 in irritation of the abdomen
was organized. Apparently, in a compare with the whole crushed complete seedless
fermentation the total amount of phenolic compounds nearly 33% a decrease was observed.
Conclusion. It was suitable to 40% seedless fermentation of the extract in the weak
wine, fermentation of whole crumbs in the preparation of extracted wines giving preference
to the technological scheme.
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33. Effect of dry hops on the taste stability of beer
Oleksandr Rudenko, Natalia Kozlovska, Valeria Fedoruk, Borys Hivrych
NationalUniversity of Food Technologies, Kyiv, Ukraine
Introduction.Hops add to beer a pleasant bitter taste and hop aroma, help to remove
unstable fractions of protein from beer wort, improve the colloidal and biological stability of
the drink.
Materials and methods. Theoretical substantiation of the influence of α- and β acids,
polyphenols and components of essential oil extracted from hops by dry hop (DH) technology
on the stability of beer taste and aroma.
Results. Differences in varieties of bitter and aromatic hops are in the ratio of α- and βacids, content and chemical composition of essential oil. Terpenes, terpenoids, oxygenated
sesquiterpenes, polyphenols, sulfur compounds and all glycosylated substances contribute to
the aroma obtained from hops. The bitterness of beer is mainly facilitated by six isomerized
forms of α-acid, namely cis- and trans-isohumulones, isocohumulones, and isoadhumulones.
Important for the stability of beer taste is that cis-isomers are thermodynamically more stable
and degrade more slowly than trans-isomers. Iso-α-acids in beer can decrease the quality of
beer, under the influence of factors such as acid cleavage, air oxidation and light oxidation
("lighting"). The photooxidation of iso-α-acid produces 3-methyl-2-butene-thiol, which
imparts a characteristic unpleasant odor to the "secret glands of the skunk" or is sometimes
expressed by the term "lighted beer" (sensation threshold 0.004 μg / dm3) [1,2] .
The taste, aroma and bitterness introduced by hops into beer during the boiling of the
wort or late hopping differs from the contribution of DH. During DH, the polyphenols
together with the aromatic components of the oil are extracted into the beer relatively quickly.
About 80-90% of hop polyphenols during dry hopping are being extracted for 12 hours,
which brings additional bitterness to the beer. Increased amount of aromatic hops, with DH
provides an increase of almost 50% of the total amount of polyphenols in beer and a
pronounced "hop" aroma. It is generally accepted that polyphenols, and especially flavan-3ol, play a multifaceted role in the aromatic and colloidal stability of beer; reduce the oxidation
of beer but encourage the formation of phenolic-protein turbidity system with barley proteins.
The aging of beer is due to the products of lipid oxidation and the substances of the reactions
of Mayar and Strecker. During the oxidation of lipids, long-chain aldehydes of the trans-2nonenal type are formed, which forms the taste of wet cardboard in beer (sensation threshold
0.035 μg / dm3). Aged beer is characterized by a decrease in bitterness, the aroma of
cardboard and a sweet taste and aroma [1,2].
Research on the formation of aldehydes have shown that furfural, hexanal, 2methylpropanal, 2-methylbutanal and 3-methylbutanal, are adequate markers for assessing
the stability of the taste of beer [1,2].
Conclusions. The content of trans-2-nonenal, furfural, hexanal, 2-methylpropanal, 2methylbutanal and 3-methylbutanal in beer is recognized as adequate markers of taste
stability.
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34. Influence of hop enzymes on the processes of dry beer hopping
Oleksandr Rudenko, Natalia Kozlovska, Valeria Fedoruk, Borys Hivrych
National University of Food Technologies, Kyiv, Ukraine
Introduction. Using of dry hopping technology can cause some risks of changing in
certain physicochemical parameters of the quality of the finished drink, which may occur
under the influence of hop enzymes.
Materials and methods. Theoretical substantiation of enzymatic activity of different
varieties of hops and their influence on the stability of the finished packaged beer made by
dry hopping (DH) technology.
Results. Brewers usually consider hops as an ingredient to give the beer a pleasant
bitterness and used in relatively small quantities during boiling the wort. According to
modern brewing technologies, hops are added to beer during or after fermentation and is
called DH process.
Over the past 20 years, the world has significantly increased demand and production of
beer with a strong hop aroma such as IPA (Indian Pale Ale). The cost of hops for such beers
reaches 1600 g / hl, which can significantly change the calculated indicators of beverage
quality in DH. In terms of understanding the possible changes that occur during DH, the
results of research conducted at the University of Oregon, Department of Food Science and
Technology (USA) are important [1,2].
The composition and activity of enzymes of different hop varieties and its influence on
beer quality indicators were studied in detail. The finished beer was hopped with granulated
hops type 90 of the Cascade variety at the rate of 10 g of hops / dm3 of beer, dosed with 106
cells / ml of top yeast beer and fermented at 20 ° C. It was found that the actual extract of the
treated beer was intensively reduced for 4 days (approximately 1%). Then the decrease was
slower and after 40 days the actual extract decreased by about 2%, and the volume fraction
of alcohol in beer increased by 1.3%. , including amyloglucosidase, α-amylase and βamylase. It was determined that the effect of hop enzymes on beer polysaccharides depends
on the duration of hopping, beer temperature and dose of added hops. Studies of the dynamics
of carbohydrates have shown that the catalytic activity of enzymes approximately doubles
with increasing beer hopping temperature by 10 ° C [1].
30 varieties of hops from different continents of the world were studied, 17 of them came
from North America, 8 from the Southern Hemisphere and 6 from Europe (Germany, the
Czech Republic and England). Selected samples of hops reflected a wide range of its
characteristics in terms of α-acid content, aromatic qualities, geographical origin and
popularity among brewers. About 50% of hop varieties were aromatic, and the rest were dualpurpose. The content of α-acid ranged from 2.4% to 19.5%. It was determined that in the
studied varieties the activity of α-amylase of hops ranged from 0.04 to 0.25 IU / g of hops
and from 0.14 to 0.21 IU / g of hops - the activity of β-amylase [2].
Conclusions. During cold hopping increased amounts of added hops can affect the
physico-chemical quality of fermented beer, which must be taken into account.
References. 1. Kirkpatrick K. R. Investigating Hop Enzymes [dissertation]. Oregon
State University. 2019.
2. Kirkpatrick K. R.; Shellhammer T. H., Evidence of Dextrin Hydrolyzing Enzymes in
Cascade Hops (Humuluslupulus). Journal of Agricultural and Food Chemistry 2018, 66 (34),
9121-9126.
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35. Effect of freezing and absorption to the quality of juice and wine
Aghayeva Sudaba, Mammadov Bahruz, Fataliyev Hasil
The State Agricultural University of Republic of Azerbaijan
Ganja, Azerbaijan
Introduction. The working by the frigid for the preservation of the wine materials or
wine quality, prevention of product appearance disorders and stabilization of organic ang
physicochemical indicators are widely used.
Methods. According to the first scheme the juice by name Bayanshira has been sulfated
until the total amount was 75-100mg-dm3 , chilled till the 6-8°C and preserved of exemplary
absorption, the juice has been kept in the same absorbed temperature for two days and having
filtered passed to frozen.
Accordance with second scheme, the frozen juice sorts of Rkasiteli, Risling and Muscat
have been worked out based on the firsts scheme and placed carefully in the just cold.
The discussion of the results. The freezing process to the experimentation wine
material has been carried out by the equipment working by cryo-impact. the controlled
parameter on each 4 stages of the freezing in the example of Rkasiteli juice has been
determined one in 1;5;3;9 and 12 hours.
It was determined that the best effective stage of the ice on the outer surface of the pipe
was created the ice in 15mm during 3 hours. That is on first and second stage that, at that
moment the sugar collection in cryo-concentrate was 252 from 388 q/dm3.
As an optimal made for freezing is 9 hours for the first and second stages and 12 hours
for third one.
It was known that, the sugar loss on the third freezing section is 3-10 q/dm3. The sugar
loss increases 4-5 times on the fourth stage and the thickness of the ice doesn`t go up over
16mm. considering this the freezing process in the third and fourth stages wasn`t considered
expedient.
During the freezing process of the juice, the most increase of the weight of sugar
concentration has been observed in juice treaded with bentonite and gelatin. It was much
more over 100q/dm3 in Bayanshira wine. According to increase of the weight of sugar
concentration, the first freezing stage is second (68q/dm 3) but third stage (41 q/dm3) is third.
Result. In order to provide efficiency of the process working by cryo-impact in
equipment of wine material, the juice needs to get absorption and frigid processing before.
The temperature mode providing large ice crystals is considered effective for the process of
ice separation. And it is compatible with -13, -14°C.
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36. Chia and quinoa byproducts as potential antioxidants for the meat industry
Igor Strashynskyi, Oksana Fursik, Tatiana Shevchenko
National University of Food Technologies, Kyiv, Ukraine
Introduction. In the diet of the population, products such as chia seeds and quinoa began
to appear more and more often. In addition to the use of chia seeds, processed products such
as oil and fiber are becoming popular, which can also be used in technologies for making
daily products.
Materials and methods. To develop further directions for the use of chia seeds, we
summarized data on the composition and identification of biologically active compounds
with antioxidant properties in chia seeds, quinoa and their processed products.
Results. Analysis of scientific materials allowed us to establish that by-products of chia
and quinoa processing have a great technological potential for the development and
improvement of meat products, since the oxidation process is one of the reactions that are
responsible for the deterioration of quality and reducing the shelf life of these products. Based
on this, the study of antioxidant compounds contained in chia seeds, the development of
strategies for the rational use of these substances and innovative technologies to enhance their
antioxidant effect in food products is a relevant area of research.
The use of synthetic antioxidants in food products is a concern, which makes it necessary
to find affordable and effective sources of natural antioxidants. Alternative sources of such
compounds include chia seeds, quinoa, and their processed products. This is due to the
content of bioactive compounds (mainly phenolic compounds), which are characterized by
various types of biological activity, including antioxidant properties. The main bioactive
compounds identified in quinoa products are phenolic acids (mainly rosemary and
chlorogenic acids), flavonoids (mainly quercetin and isoquercetin) and nitrogen-containing
compounds (mainly betalins: betacyanins and betaxanthins). Nitrogen-containing
compounds are water-soluble pigments of hydrophilic nature with promising bioactive
potential found in colored quinoa grains. On the other hand, chia processing products are a
promising source of phenolic acids (mainly Rosemary, Ferulic, and caffeic acids) and
flavonoids (mainly rutin, myricetin, and quercetin). Chia products also contain isoflavones
(mainly daidzin, genistin, and genistein) and tocopherols (γ-tocopherol). This complex of
antioxidant compounds allows them to be used in the technologies of soft products not only
to improve food and technological properties, but also as antioxidants of natural origin, the
properties of which are mainly manifested in the control of lipid oxidation processes.
However, additional study requires the relationship between the parameters of lipid oxidation
and the antioxidant capacity of the matrix, which may vary depending on the type of product,
the nature of other ingredients, processing technology, etc.
Conclusions. Chia seeds, quinoa and their processed products open up a wide range of
opportunities for the meat industry in the direction of optimizing recipes, improving
properties and developing health products.
References
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37. Analysis of integrated useage of sunflower seeds
Igor Strashynskyi, Vasil Pasichnyi, Anton Karapalov
National University of Food Technologies, Kyiv, Ukraine
Introduction.The search for food protein reserves of plant origin for Ukraine leads to an
analysis of the yield of oilseeds, in particular sunflower, which is the main oil crop in Ukraine
and is one of the three most cultivated oilseeds in the world.
Materials and methods.Modern scientific and technical developments in the food
industry are aimed at creating combined products of animal and plant origin. The production
of combined meat products based on meat and vegetable proteins involves the mutual
enrichment of their composition, increasing the biological value, improving the organoleptic
characteristics of the finished product, reducing its cost.
Results.Proteins contained in other plants lack 2-3 or even more amino acids or their
content is low. In sunflower seeds, except for lysine, the set of amino acids is complete.
Sunflower seeds are a source of prostaglandin, which is a stable protector of the mucous
membrane of the stomach and intestines, protects them from ulcers. Sunflower contains about
30 mg per 10 g of vitamin E (tocopherol), other fat-soluble vitamins - A, D, contain vitamins
PP, group B (B1, B2, B3, B6), as well as vitamin F, which is synthesized by the human body
[1].
Sunflower seeds are important sources of vitamin B6, which can be a preventive measure
against diabetes. In 100 g of seeds its content is 1250 mg. Sunflower seeds contain tannins,
carotenoids, phytin, citric and tartaric acid, carbohydrates. Sunflower is very rich in macroand micro elements: calcium, iron, zinc and potassium. Iron in it is twice as much as in raisins,
which are considered a rich source of this element. Of the most important minerals
phosphorus and potassium, there is also a lot of magnesium. Important to support the work
of human muscles, including the heart, is potassium, the content of which in 100 g of grains
is 97, 98 mg. Other minerals: selenium, zinc, fluorine, sodium, silicon, manganese,
chromium, copper, cobalt, iodine, molybdenum.
Seeds are a source of fiber, lecithin, easily digestible fats, fatty unsaturated acids.
Sunflower is divided [2] into types by oil and protein content: oil-protein (oil type), and
protein-oil (confectionery type) crops. The average values of the main important nutrients of
the confectionery type of sunflower with a protein content ̶ 22 ... 26%, fat-40 ... 45% make
it possible to characterize it as a powerful reserve of protein of plant origin. [3].
Conclusions. Thus, the useage of sunflower seed kernels in food production will attract
and more fully use vegetable protein, which at best was sent for feeding cattle, but only after
a year or two it returned to the food circle, increase the proportion of fatty acids, vitamins,
phosphatides , which were lost during processing into oil, will reduce energy and material
costs for obtaining complete food products.
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38. New sources of vegetable protein
Oksana Fursik
National University of Food Technologies, Kyiv, Ukraine
Introduction.Proteins are important biomolecules because of their vital functions for the
human body, which they provide for many food systems.Animal proteins are higher quality
than vegetable proteins due to their high digestibility, better amino acid composition and
greater water solubility.Growing populations are demanding more meat, but satisfaction of
this demand implies a strong environmental impact, which is why the global food system is
considered one of the sustainable development goals [1].
The solution to the problem of protein stability may beswitch to a diet based on plant
protein.Because the act of eating is predominantly sensory, the scientific and industrial
sectors face two major challenges: identifying alternative protein sources that meet
nutritional expectations and innovating to offer sensory-acceptable foods.In particular, plant
proteins recovered from waste have been recognized as promising feedstocks for the
sustainable production of new protein-rich foods.
Material and methods.Zein, the main corn protein, is usually isolated from corn gluten
meal, a protein-rich byproduct of corn mills.Potatoes have also been recognized as a new
source of protein.Potato protein is extracted from potato waste, which is an industrial byproduct of the starch industry, known as potato juice.The aim of the research is to provide
information on the nutritional aspects, as well as the functional and bioactive properties of
these proteins, in order to contribute formation of a criterion with a scientific basis for the
factors that should be considered when their use is intended.
Results.Potato protein and zein are generally considered safe food ingredients.Potato
proteins are characterized by high nutritional value and contain the necessary amount of
essential amino acids, which makes them a valuable food ingredient.Also, scientific articles
suggest that potato protein can be included in vegetarian, vegan, and KosherParve foods.In
addition, potato proteins provide beneficial technological properties such as emulsification,
foaming, and gelling.
The major applications of zein are as a polymer material for films, coatings and
plastics.Zein is mainly rich in glutamic acid (21-26%), leucine (20%), proline (10%) and
alanine (10%), but it lacks the essential amino acids lysine and tryptophan and is therefore
less preferred in foods [2].Its hydrophobic nature contributes to poor water solubility and
limits the use of zein in foods.On the other hand, its ability to physically retain a large number
of hydrophobic compounds makes zein an attractive delivery system for functional
ingredients in foods.Zein has been used to stabilize an oil-in-glycerin emulsion gel enriched
with antioxidants, as a useful substitute for margarine in cake making, as a fat analog in
mayonnaise formulations, stabilize foam and emulsions.However, due to the lack of several
essential amino acids, its combination with other complementary proteins such as potato
proteins can result in a balanced nutritional product.
Conclusion.This area requires systematic studies of functional and rheological
properties, as well as balancing the protein component, which will determine their potential
use and the best application as a composition in finished food products.
References
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39. Packaging effect investigation on cooked sausages stability
Yulia Zheludenko, Vasyl Pasychnyi, Andrii Marynin
National University of Food Technologies, Kyiv, Ukraine
Introduction. Food losses constitute a remarkable economic concern for the food
industry, whereas foodborne outbreaks denote a major threat to public health. The presence
of spoilage microorganisms on raw materials and on processed foodstuffs due to cross
contamination can reduce the shelf-life of food as well as increase the risks of various foodborne infections causing serious illness to human [1]. This results in alterations of nutritional
and sensory characteristics of food, such as oxidation, production of off-flavors and off-odors
as well as undesirable changes in texture and color. The selection of the packaging solution
plays an important role: it has to guarantee the product safety but at the same time it favors
its shelf life extension.
Materials and methods. The different types packaging effect on the cooked sausages
microbiological stability and resistance to oxidation during storage was investigated.
Results. Sausages packaging with inert gases, oxygen scavengers and oxygen
scavengers with an ethanol evaporator, can inhibit the microorganisms growth during storage
and slow down the lipid oxidation rate [2]. This allows to conclude that these packaging use
exhibit more stabilizing effect on the total microbial contamination comparative to the
control. QMAFAnM, acid and peroxide values for samples use oxygen scavengers and
oxygen scavengers with an ethanol evaporator were not significantly different at all control
points. This indicates that the ethanol evaporator presence in the package does not lead to a
significant effect on the cooked sausages during storage.
High levels of oxygen present in food packages may facilitate microbial growth, off
flavours and off odours development, colour changes and nutritional losses thereby causing
significant reduction in the food shelf life. Oxygen absorbing systems provide an alternative
to vacuum and gas flushing technologies as a means of improving product quality and shelf
life [3].
Cooked sausages packaged with different oxygen scavengers were examined. It has
been found that QMAFAnM for samples packed with oxygen scavenger stored at 0+6°C
increased more slowly compared to the control regardless of the origin of the scavenger.
These samples also demonstrated stable moulds count during entire research and were lower
than control counts. Acid value and peroxide value dynamics for the cooked sausages packed
with oxygen scavengers stored 13 days at 0+6°С showed the slightest increase compared to
the control, indicating the oxidation processes inhibition.
Conclusions. Packaging with oxygen scavenger slows down the microbiological
spoilage and oxidation processes for cooked sausages compared to the control. This allows
recommend the use of oxygen scavenger for the cooked sausages packaging.
References.
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40. Intensity of fatty oxidative processesfractions of blood sausages
Igor Strashynskyi, Oksana Fursik, Valeria Shtelmakh
National University of Food Technologies, Kyiv, Ukraine
Introduction.Iron deficiency is one of the most common pathologies of modern
humanity. According to the WHO, iron deficiency is observed in more than 1.5 billion
people, including about 500 million people with iron deficiency anemia [1].
Materials and methods.Iron deficiency in the human body causes a violation of vital
functions and leads to various diseases, increasing the risk of mortality. In the treatment of
iron deficiency anemia, iron salts are used primarily, which can cause a number of side effects
that impair the body's systems. An alternative to drug prevention and treatment of iron
deficiency anemia can be offered foods with preventive action with high content of organic
iron.
Results.The fat in the stuffing of blood sausages has a high biological value due to the
significant mass fraction of unsaturated fatty acids. About 80% of all fatty acids in chicken
fat contained in protein-fat unitare oleic, linoleic and palmitic acids. The total proportion of
unsaturated fatty acids, on average, is 70% by weight of fat, and therefore chicken fat is easily
digestible.
The key issue for producers is the quality of meat products, as one of the main factors
that is inextricably linked to economic indicators. Blood sausages occupy a certain niche
among meat products, and the expansion of their range makes it possible to meet the needs
of different segments of the population. Changes in lipid substances and chemical
transformations due to hydrolytic and oxidative processes significantly affect the shelf life of
meat products.
Hydrolytic decomposition of lipids is catalyzed by lipolytic enzymes present in the raw
material and promotes the accumulation of fatty acids. It is known that the optimal
temperature of lipase action is in the range of 35 ... 40 С. At the same time, this enzyme
remains active at lower temperatures, when the development of microorganisms is suspended
[1].
The process of lipid oxidation occurs in the presence of oxygen, catalysts and is greatly
accelerated in the presence of moisture and microorganisms. The source of oxygen in this
case is the air of the substrate and the environment. The catalyst is metal ions contained in
the blood, as well as organic compounds - enzymes that contain iron and the products of life
of microorganisms.
Acid and peroxide numbers were determined for control and test samples of blood
sausages on the last day of storage.
Conclusions. The results show an increase in the acid and peroxide counts of blood
sausages. However, the increase in acid and peroxide does not exceed the permissible limits,
regulated standards for fat-containing products and does not affect the organoleptic
characteristics.
References.
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41. Useage of alternative sources of protein in meat production
Igor Strashynskyi, Andriy Marynin, Dmytro Shkirdov
National University of Food Technologies, Kyiv, Ukraine
Introduction. Today in the world there is a shortage of dietary protein of animal origin
and at the same time the irrational use of by-products of the meat processing industry. In the
production of meat products, the lack of animal protein is mainly compensated by protein of
plant origin [1].
Materials and methods. Currently, many meat producers are abandoning the use of soy
in favor of connective tissue proteins of pork skin, which is undoubtedly due to the desire to
reduce the cost of the finished product and get rid of the by-product (pork skin), while gaining
tangible benefits.
Results. Collagen - fibrillar protein, has a strengthened structure and is soluble in
ordinary solvents. When the pH shifts to the acidic side from the isoelectric point, collagen
is able to swell strongly in aqueous solutions, increasing its mass by 1.5-2.0 times, and in a
state of complete swelling can reach up to 1000% by weight [2, 3]. Elastin and reticulin
have properties similar to collagen. Elastin is rich in glycine, alanine, valine and proline, the
total content of which in elastin is almost 70%. In its usual form, elastin and reticulin are
practically not broken down by digestive enzymes and are poorly absorbed by the body.
The protein composition of pork skin is represented mainly by collagen ˗ a protein that
provides elasticity to the tissues of the human body, which are part of the skin, ligaments,
tendons, cartilage and internal organs. The latest world scientific research shows that the
human body needs digestible, digestible collagen. It is known that the protein component of
the human body consists of approximately 50% of muscle and 50% of connective tissue, of
which 80% is collagen fibers and 20% elastin. Animal protein in the human body is consumed
mainly for plastic needs. Amino acids that are part of muscle tissue provide the synthesis of
muscle tissue, and amino and amino acids of collagen - the synthesis of connective tissue. In
this case, native collagen is poorly absorbed by the human body, and hydrolyzed ˗ by 7580%.
As a person ages, his body stops producing the right amount of collagen. For this reason,
skin aging occurs, various joint diseases can occur. Hydrolyzed collagen is well absorbed by
the gastrointestinal tract. Studies have shown that collagen consumed by humans is able to
restore the integrity of cartilage, strengthen ligaments and relieve pain in joint damage. An
increase in the density of collagen fibers and fibroblasts of the skin, cartilage and ligaments
was found.
Conclusion. The main amino acids found in collagen of different types are alanine
(11%), glycine (35%), proline and hydroxyproline (21%).
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42. Edible films potential application in the food industry
Yulia Zheludenko, Vasyl Pasychnyi, Andrii Marynin
National University of Food Technologies, Kyiv, Ukraine
Introduction. Selection of appropriate packaging is a critical and essential consideration
for meat and meat products that, if done correctly, will enable products to be stored and
distributed over extended periods of time without losing quality or compromising safety.
During the past decades, the increasing demands on product safety, shelf-life extension, cost
efficiency, environmental issues, and consumer convenience catalyzed the development of
new packaging materials [1].
Materials and methods. The edible films potential application in the food industry is
described.
Results. Modern consumers are more strongly demanding environmentally friendly
packaging to maintain the food shelf life and quality. Recent studies have shown interest in
the development of such packaging as edible films.
The bioactive edible film made of pectin and fish gelatin containing the natural
antioxidants naturally present in olives, hydroxytyrosol (HT) and 3,4dihydroxyphenylglycol, reduced the oxidation products formation in the form of
thiobarbituric acid reaction substances compared with control film without antioxidants [2].
The best protective effect was obtained for 0,5% HT with beeswax film suppressed the beef
meat lipid oxidation during 7 days of storage at 4°C, possibly by the combined effect of
acting as an oxygen barrier and the specific antioxidant activity. The beeswax addition to the
film formulation improved the oxygen barrier property and enhanced the oxidative stability
of beef relative to the control, without natural antioxidant, during storage at 4°C.
Functional properties edible composite film from chicken skin gelatin, waste of poultry
processing industry with rice flour incorporation were evaluated [3]. The results show that
the rice flour addition increased the water vapor permeability while decreasing film
solubility. Furthermore, ultraviolet and visible light transmission decreased with the
transparency of films increased while thermal properties increased with the concentration
increased. The resulted films also demonstrated higher tensile strength and elongation at
break. Overall, chicken skin gelatin films with rice flour at 20%, (w/w) demonstrated better
characteristics than other films.
Conclusions. The use of inexpensive, underutilized food processing by‐products is a
promising strategy for producing cheaper films that still present the sensory and
physicochemical characteristics that distinguish them from films made up of conventional
polymers. Thus, it can be concluded that edible films and coatings have promising future in
food products.
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43. Modeling of recipes of cut meat-containing semi-finished products from waterfowl
meat
Anna Guralevich, Valery Golovchenko, Oksana Moskalyuk, Oleksandra Hashuk
National University of Food Technologies, Kyiv, Ukraine
Introduction. Waterfowl meat is an important and accessible food for the population, as
well as a source of many nutrients and biologically active substances. The combination of
animal and vegetable raw materials is multifunctional, allows you to expand the range of
products, rational use of raw materials, as well as use nutrients of plant origin to create meat
products with specified properties [1].
Results. One of the current areas of research is to improve the technology of production
of semi-finished meat products from waterfowl.
Depending on the species, breed, cross, age, sex, housing and feeding conditions, the
chemical composition and nutritional value of poultry meat is different (Tables 1, 2).
Table 1. Chemical composition and nutritional value of poultry meat of different species
Bird species
Contents , %
Ducks
The uploads
Geese
The geese
Broilers
water
67,5
50,4
56,6
48,9
52,9
protein
19,8
13,6
15,8
12,2
16,8
fat
11,5
35,6
26,8
38,1
29,8
ashes
1,9
0,8
0,8
08,8
0,6
EC , Kcal /100 г
185
365
294
365
323
Table 2. The content of minerals and vitamins in the edible part of the meat, mg %
Vitamins
Bird species
Calcium Phosphorus Iron
А
В1
В2
РР
Chickens
12
200
1,5
0,12
0,15
0,16
8,1
The chickens
12
200
1,5
0,12
0,10
0,11
6,5
Ducks
13
1,8
0,27
0,32
0,19
5,7
Geese
13
210
1,8
0,27
0,20
0,19
5,7
In waterfowl meat muscle fibers are thicker than in land. Juiciness of meat means the
ability of muscle tissue to retain biologically bound moisture (meat juice) during cooking.
Red thigh meat is juicier than white breast meat, and tenderness and juiciness depend on
the species, age, sex of the bird, as well as on the conditions of feeding and keeping.
In the scientific work we conducted research on the development of the recipe of cut
semi-finished products from the breast meat of waterfowl using the fiber of oat bran, which
contributed to the improvement of organoleptic and functional-technological properties of
meat semi-finished products.
Conclusions. Thus, the use of oat bran fiber in the recipe of cut semi-finished products
from waterfowl meat allows to obtain meat systems with good quality properties and high
functional and technological performance.
References.
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44. Regulation of shelf life of meat products
Tetiana Khorunzha, Vasyl Pasichnyi, Andrii Marynin
National University of Food Technologies, Kyiv, Ukraine
Introduction. Meat products and sausages have a limited shelf life. Modern technologies
are introducing new types and methods of packaging to increase the shelf life of food
products.
Results. Recently, special heat-sealing packaging materials have been created that have
high protective properties in combination with resistance to biocorrosion, and are
environmentally and hygienically safe. They are designed for packaging, including vacuum,
many meat products, especially delicacies, to increase their shelf life and ease of consumption
[1]. Considerable attention is paid to the small packaging of ready-to-eat meat products:
stews, sausages, hot dogs. Containers and packaging can have different shapes, differ in the
duration of storage of products in appropriate containers. With this in mind, use a variety of
polymer containers, trays, sausage casings, etc. [2]. Thermal packaging can extend the shelf
life of cooked and smoked products up to 15 days, and raw smoked - up to 30 days. Thanks
to such packaging delicacies become available to the consumer. For example, vacuum slicing
of low weight products, low price provides the necessary availability of the product, and the
shelf life of the served slicing up to 10 days.
Plastic bags made of extruded film of serlin and nylon are promising for packing fresh
meat. Serlin is an ionomer resin in the form of plastic granulate, which is used for the
manufacture of packaging films. Serlin film is capable of heat welding, drawing and
secondary welding. It is reliably sealed in a wide range of temperatures, increasing the
operational flexibility and reliability of thermal welding packaging. Compared to other films,
serlin allows to reduce the number of leaky meat packages at all technological stages. The
increased durability of this material reduces chances of leakage and provides long-term
storage, transportation on big distances. Due to its ability to close at low temperatures, serlin
is suitable for secondary sealing. The primary closed package is quickly passed through the
tunnel heating apparatus, where it is closed at all points of contact of the film with the film.
Conclusions. Secondary vacuum closure provides additional protection for meat, can
significantly reduce product losses due to leakage of meat juice. Serlin films are closer to the
product, giving the package a denser and fresher look. The transparency of the packaging
improves the appearance of meat products and makes them attractive to the buyer. Frozen
meat loses 1.5-2.5% of weight during the year. If it is wrapped in a moisture-proof film (eg
polyethylene), these losses can be reduced to 0.1% and below. For long-term storage of
frozen meat, three-layer polyexylene films are used. They have increased resistance to
punctures and tears, which ensures reliable sealing of carcasses, half-carcasses, quarters, cuts
or pieces with protruding parts and bones. Multilayer co-extrusion polyethylene films have
special outer layers, which provides good weldability at low temperatures.
References
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45. Тechnology of meat-containing products with extended shelf life using targeted
fermentation
Dmytro Shvedyuk, Vasyl Pasichnyi, Yuliia Biruk
National University of Food Technologies, Kyiv, Ukraine
Introduction. The role of proteases of microbiological origin in the meat processing
industry still remains one of the poorly studied areas of scientific research. In the future, the
use of this category of enzymes in addition to reducing the cost of enzyme raw materials and
simplifying the processes of its preparation may also allow wider regulation of technological
properties of finished products, based on a wide range of microorganisms that produce
relevant proteases [1].
Results. The aim of the work was to develop and improve the recipes of meat-containing
semi-finished products using a protease of microbiological origin, to investigate the
processes of enzymatic proteolysis of meat and vegetable proteins. Scientific novelty of the
obtained results.
The effect of Aspergillus niger protease on the functional and technological parameters
of chickpeas and lentils was studied for the first time during simultaneous enzymatic
treatment of a mixture of vegetable raw materials and meat of broiler chickens with this
protease; a low degree of influence of Aspergillus niger protease on functional and
technological characteristics of beef was established; the interaction of Aspergillus niger
protease with papain and chard enzyme (protease) was studied for the first time. The optimal
modes of heat treatment and pH of the medium to achieve the maximum change in the
functional and technological characteristics of the combined system of meat-containing
products have been studied and established.
The modes of heat treatment of semi-finished products according to its different types
(including deep frying) have been optimized, and the optimal types of raw materials that can
be used at the stage of plant substrate preparation have been selected. On the basis of the
received results changes in TU In 15.1-19492247-021-2004 are developed. The developed
technology allows to reduce the cost of production of meat-containing semi-finished products
by 9.7%.
Conclusions. In the future, the use of this category of enzymes in addition to reducing
the cost of enzyme raw materials and simplifying the processes of its preparation may also
allow wider regulation of technological properties of finished products, based on a wide range
of microorganisms that produce relevant proteases.
References.
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46. “Sous vide” technology for meat-containing products using targeted fermentation
Dmytro Garmash, Vasyl Pasichnyi, Alexander Savchuk
National University of Food Technologies, Kyiv, Ukraine
Introduction. The purpose of improving Sous Vide technology is to expand the range of
products with extended shelf life. The considered technology has significant advantages,
which are manifested in the high organoleptic characteristics of finished products processed
by the technology of "Sous Vide", high yield of this product, as well as more complete
preservation of biologically active substances of raw materials [1].
Results. The aim of the work is to improve the Sous Vide technology for meat and
vegetable products using targeted fermentation. The application of transglutaminase
treatment to broiler meat in combination with low temperature treatment was first
investigated.The advantages of using a mixture of tripolyphosphates over the use of citrate
mixtures in the technology of poultry products "Sous vide" using transglutaminase, which is
manifested in an increase in product yield by 11.96% and moisture-binding capacity of the
finished product by 8.9%. For the first time, a regression equation was developed and the
processing regimes of broiler chickens under conditions of low-temperature processing and
maturation under vacuum packaging were optimized.
The effect of transglutaminase and processing by “Sous Vide” technology on the
functional and technological characteristics of combined meat and vegetable products was
studied, as a result of which the moisture-binding capacity after 14 days of storage was
increased by 7.8% and the shelf life of finished meat and vegetable products was extended.
The possibility of interaction of the enzyme preparation of transglutaminase with starting
cultures of the genus Lactobacillus curvatus in low-temperature processing of meat of broiler
chickens and combined meat of plant systems has been confirmed.
Conclusions. The selection and comparison of functional ingredients for inclusion in
broth for broiler chicken fillets, namely citrates and mixtures of tripolyphosphates. The
positive effect of the introduction of a mixture of tripolyphosphates in combination with
processing by Sous Vide technology on the functional-technological and physico-chemical
characteristics of broiler chicken fillets has been proved. Optimization of heat treatment
modes is carried out. It is concluded that higher functional and technological indicators in the
processing of raw materials by this technology can be achieved by increasing the duration
and reducing the temperature of heat treatment, which coincides with the generally accepted
theory and data from previous studies..
References.
1. Garmash, D., & Pasichnyi, V. (2017). Features and prospects of using collagenasecontaining enzyme compositions in the meat-based products technology. Ukrainian journal
of food science, (5, Iss. 2), 231-238.
2. Garmash D., Pasichnyi V. Optimization of the poultry meat heat treatment process with
phosphate mixture application. Bulletin of the National Technical University "KhPI". Series:
New solutions in modern technology. – Kharkiv: NTU "KhPI", 2020, no. 2 (4), pp. 96–102,
doi:10.20998/2413-4295.2020.02.12.
3. Garmash, D., & Pasichnyi, V. (2020). Вплив режимів термічної обробки на
характеристики продуктів із м’яса птиці з використанням цільової ферментації. Вісник
Національного технічного університету «ХПІ». Серія: Нові рішення у сучасних
технологіях, (3(5), 40–44. https://doi.org/10.20998/2413-4295.2020.01.06

51

87 International scientific conference of young scientist and students
"Youth scientific achievements to the 21st century nutrition problem solution",
April 15–16, 2021. Book of Abstract. NUFT, Kyiv

47. Definition of the emulsion stability of psyllium cellular tissue

Igor Strashynskiy, Vasyl Pasichnyi, Victoriya Grechko
National University of Food Technologies, Kyiv, Ukraine
Introduction. One of perspective ingredients forhe meat industryis Psyllium
cellulartissue. It can be used as a dietary food supplement, as a gel-forming agent and a
thickening agent. Psyllium is mostly grown on the western territories of India, such as
Rajasthan and Gujarat. The harvest is picked up once a year in winter.The most valueable
part of psyllium is outer shelling , which is 26-32% from the general volume. The shelling is
sorted according to the level of clarityand the color. It has the ability to take up the water
creating the jelly. The jelly is mainly represented with solubleand
strongly
ramifiedpolysaccharides –arabinoxylans(85%), which are capable to create strong gels.
Thanks to this posibility it is perspectively and effectually to use this kind of cellular tissue
at the meat industry. Psyllium cellular tissue has extrimely high ability to tie the water
together and accomplish such function for the meat industry:
• The tieing up and the skin formation in the bakery wareswhich contain gluten;
• Substantial effect under the low dozes ( for example the prolongetion of the expiry date);
• The possibility to interact with other functional ingredients;
• The using as a structure-former, a thickener;
Thematerialsandmethods. The stability of the emulsion was defined by warming up
under the temperature 80ᵒ during 30 min and water cooling during 15 min. Then four 50
с3centrifugetest tubes were filled with the emulsion and were centrifuged under the rotation
frequency 500 с-1 during 5 min. After that the volume of the emulsifiedlayer was calculated.
Emulsion stability, %:
where V1 – the volume of the emulsified oil, sм3;
V2 – general volume of the emulsion, sм3.
The results. In this work the structure-mechanical abilities of psyllium cellular tissue
have beenanalysed. It was made the SE definition and it was found out that psyllium cellular
tissue has the ability to form strong gels close by the degree of the hydration with
carrageenan.
Conclusions. Psyllium cellular emulsion in the hydration (1 : 50) showed 16 % less
figures ES in the comparison with samples in the hydration 1 : 35. But the figures taken for
these emulsions are rather high which allow us to state the high ability of PC to the
emulgation. The processes of freezing-untifrezing and heating ( warming up till the
temperature 80 ± 2 °С in the middle of the product) also positively influence the gels with
PC. ES in the sample ( PC: water - 1:35) after frreezing 5,13 % increases in the comparison
with control.
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48. Some Microbiological Indicators of the Sanitary Conditions of Dairy Proucts
Mammadli Gulnar Mahal
Azerbaijan University of Tourism and management, Baku, Azerbaijan
Introduction. According to the World Health Organization, once a year about one
out of every ten people in the world is poisoned by food products that do not meet
microbiological norms. The source of microbiological contamination in milk production
could be a human factor; animals (rodents, birds, insects, parasites); environment; raw
materials and food additives (fruits, sugar, food dyes, stabilizers, emulsifiers, etc.);
packaging; machines, appliances and devices; detergents and disinfectants. It is well known
that some chemically, including biologically active substances, could stop the development
of microorganisms or cause their growth. In this regard, the purpose of our research is to
study the bacterial contamination of dairy products and determine the effect of vitaminmineral origin food additives on the development of microflora during their presence in
enriched products.
Materials and methods. As an object of an enrichment, pasteurized milk with 2,5%
of fat substance, cottage cheese with 9,0% of fat substance and extracts as additives obtained
from citrus fruits were selected for research.
Results. Studies have revealed that Bacillus cereus species can be found constantly in
a milk. Bacteria releases enterotoxin into the food and the human body. There is also a danger
of getting bacteria from a dry milk. Most strains of Listeria monocytogenes are pathogenic.
They cause listeriosis disease, which also results in a death in 30 percent of cases. Mainly
pregnant women, infants, people with weak immunities are exposed to listeriosis. Detection
of escherichia coli – a colon bacılluş in the product indicates its low sanitary condition.
Diseases caused by a colon bacillus have different symptoms, depending on the severity of
the bacterium. Usually lactic acid bacteria, Streptococcus spp., Pseudomonas spp.,
Staphylococcus spp., Micrococcus spp. and yeastfungi are found in a milk. Food additives
are used for the prolongation of todays dairy products’ storage time in the technological
processes and for other purposes. Antioxidants, which are obtained from fruits, wild berries,
vegetables and plants and are useful for maintaining the normal functioning and health of the
human body, are sources of biologically active substances - phlavonoids, phytocomplexes,
phytocomponents, vitamins, bioflavonoids, food fibers, pectins and microelements.
According to the results of research, the amount of bacterial contamination in pasteurized
milk in the control sample and in practice including the amount of mesophyl aerobic and
facultative anaerobic microorganisms was within the norm after 10 days of storage (not more
than 1,0 x 105). However, the contamination in enriched milk was weakly intensive:
mesophyl aerobic and facultative anaerobic microorganisms increased by 42 times after the
10 days storage, and in non-enriched milk increased by 56 times. Studies conducted on model
samples showed that Listeria group micro-organisms were not detected in 25 sm3 control and
experiment samples.
Conclusions. Thus, the main factors affecting the dynamics of milk contamination
are the physical and microbiological purity of animals and technological equipment. Food
safety control should be carried out systematically, and prevention of food poisoning can be
achieved by observing sanitary norms and personal hygiene rules during the course of all
technological operations. The inclusion of food additives into a cottage cheese reduced the
dynamics of undesirable microflora, which allowed to maintain microbiological stability in
the enriched cottagr cheese for 7 days.
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49. Decalcification of anaerobically treated effluent of yeast factory in the pellet
reactor
Sergey Zhadan1, Artem Dyba1, Yevhenii Shapovalov2, Andrey Kotinsky3,
Anatoly Salyuk3
1 – Individual entrepreneur “Dyba А. О.”, Kyiv, Ukraine
2 – National Center “Junior Academy of Sciences of Ukraine”, Kyiv, Ukraine
3 – National University of Food Technologies, Kyiv, Ukraine
Introduction. Anaerobically treated effluent from the yeast factory has a high
concentration of calcium. This creates problems for further wastewater treatment. The aim
of the work was to investigate the process of effluent decalcification in a pellet reactor.
Materials and methods. The pilot plant consisted of a series-connected aeration chamber
(AC) and a pellet reactor (PR) (Fig.).

Fig. Apparatus and technological scheme of the pilot plant
The technological parameters of the process were as follows: raw effluent – 0.080.16 m3/h; HRT in the AC – 1 h; airflow in the AC – 0.611 m3/h; HRT in the PR – 0.94.5 min; upstream flow rate in the PR – 48-232 m/h; recycle flow rate in a PR – 0,331,60 m3/h; dosage of 46% NaOH solution – 0-50 cm3/h.
Results and discussion. The pilot plant provided deep reagent-free calcium removal at
the level of 65-70% with the achievement of a stable Ca2+ concentration at the level of 8090 mg/dm3 in a wide pH range from 8.1 to 8.35. It took 2 weeks for the PR to reach the stable
mode. This was evidenced by an increase in the efficiency of reducing the concentration of
Ca2+ over time with constant parameters of the technological process. Raising the pH by
aeration above 8.4 was undesirable since it initiated the formation of a CaCO3 suspension,
which had poor sedimentation properties and could potentially be redissolved in a further
technological process. Based on the studies carried out, it was proposed to use the following
approach to decalcification of effluent. At the first preliminary stage, alkalization is carried
out due to decarbonization in the AC. In this case, in addition to raising the pH value, there
is a decrease in the Ca2+ concentration at the level of 20-30% and partial removal of
suspended solids. At the second stage, deep removal of Ca2+ from the prepared wastewater
at a level of 50-60% in the form of pellets is carried out. Pellets were brown, round in shape,
and in size from 0.5 to 1 mm. The surface of the pellet was smooth and polished. Bulk density
of pellets – 1900 kg/m3. Pellets were not hygroscopic, they gave off moisture well. The dry
matter content after draining the water using a sieve was 85%.
Conclusions. The use of a PR for decalcifying wastewater from yeast production is an
effective and resource-saving solution, and pre-treatment of the effluent in the AC improves
the conditions for its operation.
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50. Corn as the main raw material for the production of PLA plastic
Anastasia Tretyakova, Aleksei Ermakov
Belarusian National Technical University, Minsk, Republic of Belarus
Introduction. Crops can be used to make a variety of plastics and household items. This
article deals with the use of corn as a raw material for the manufacture of PLA plastic.
Materials and methods. The sphere of application of this plastic is 3D printing [1].
Mechanical performance is influenced by many parameters: shape and fill factor, extruder nozzle
thickness, print speed, extruder and stage temperatures. Therefore, an important step when
printing with PLA plastic is the correct variation of the printing modes. According to the research
data, the optimal percentage of filling of prototypes is 20%, this is enough to ensure the required
strength. Infill percentage and wall thickness affect strength, weight and, as a result, the cost of
a 3D printed model. [2]
Results. Tensile and flex tests were performed to identify a composite desirability score,
defined as the optimal balance between mechanical performance, print time and amount of
plastic used.
When carrying out tensile tests, it can be concluded that the samples printed on the edge
showed the highest result in the tensile test, but the most plastic was consumed when printing on
the edge [3]. Time of printing one sample at break was 39 minutes, which is 10 minutes more
than triangular shape and honeycomb. Therefore, the use of this form is too costly for
implementation in production.
The triangular shape showed high values in rupture tests. However, with the same printing
time with "Honeycomb", more plastic was spent on the triangular shape, and the voltage value
is an order of magnitude less.
Honeycombs are the best option for increasing the strength of the model.
When tested in flexure as well as in tensile testing, specimens printed on the rib performed
the highest in flexural tests. Nevertheless, it should be noted that the results of the study are valid
only for a load applied perpendicular to the direction of the fibers; in the case of a load applied
along the fiber, the strength characteristics are significantly reduced, that is, there is a high
dependence of characteristics between the direction of the load and the fiber.
Also of scientific interest were the mechanical characteristics of samples made at critical
temperatures of printing, namely the temperature of the nozzle (maximum and minimum
temperatures).
For the tests, a certain form of filling the cells was chosen, which showed itself in the best
way in the previous tests, namely "Honeycomb".
The samples were made at a constant maximum nozzle temperature of 220 °C and a
minimum nozzle temperature of 210 °C. The print speed was 60 mm / s.
After analyzing the research data, it can be concluded that the influence of temperature
regimes of printing on the strength of products is not linear, the graphical dependence has a
pronounced extremum [3].
Conclusion. Plastics are used in almost any production in Belarus. Therefore, the creation
of corn-based PLA plastic is a progressive method of replacing conventional, non-degradable
plastic with an environmentally friendly one, which will become the main source of raw
materials for all industries.
1.

2.

3.
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51. Statistical aspects of occupational injuries in the production of chemical products
and chemicals
Vika Konovalova, Olha Yevtushenko, Alina Siryk
National University of Food Technologies, Kyiv, Ukraine
Introduction. Unlike other branches of production at chemical industry enterprises,
dangerous situations are accompanied not only by injuries to employees, but can also cause
chemical contamination of the area and surface layer of air, which poses a real threat to the
life and health of the population living in the territory adjacent to the enterprise, and lead to
environmental pollution.
Materials and methods. The study was conducted on the basis of the nominal-statistical
method in the study of many random divisions in systematic works, according to statistical
data on occupational injuries in the production of chemicals and chemical products for the
period from 2010 to 2019. The study of trends in time series of occupational injuries is based
on data from the State Statistics Service of Ukraine.
Results and discussion. Based on the results of statistical analysis in the production of
chemical products and chemicals from 2010 to 2019, industrial injuries were received by 778
employees. Of these, men account for 76.3% of injuries. 23.7% were received by females,
which is almost 3 times less than the level of male injuries. The influence of various factors
on the indicators of occupational injuries was also analyzed: length of service in the specialty,
profession, total length of service, age of victims. Workers between the ages of 30 and 50
account for more than half of all accidents, which is of particular concern. Most of the injuries
are experienced workers with more than 20 years of experience and workers with up to 5
years of professional experience. Fatal accidents have been analyzed separately. According
to the results of statistical analysis, 109 workers died in the production of chemicals and
chemical products from 2013 to 2019. As a rule, each such injury is due to several reasons.
Among the main reasons are: violation of safety requirements during operation of equipment,
machinery, mechanisms, violation of labor and production discipline, violation of traffic
rules, non-compliance with labor protection instructions, shortcomings during training in safe
work, failure to use personal protective equipment, if available. The most common
organizational reasons were: violation of traffic safety rules; non-compliance with the
requirements of labor protection instructions; violation of safety requirements during
operation of equipment, machinery, mechanisms; non-performance of official duties, lack of
proper control by officials. The analysis of statistical data shows that for the types of events
that lead to accidents, traffic accidents on public roads and on the territory of the enterprise
are decisive. The most common psychophysiological causes were: trauma due to personal
carelessness and alcohol intoxication.
Conclusion. The influence of various factors on the indicators of industrial injuries was
analyzed. Statistical researches of industrial injuries at production of chemical products and
chemicals were carried out.
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52. Therapeutic cosmetics based on snail mucin Achatina fulica standart:
creation and research
Rystem Levchuk, Olena Fedorova
National University «Lviv Polytechnic», Lviv, Ukraine
Introduction. The use of medical and cosmetic products with protective properties
against the harmful effects of external factors is relevant today. Biotherapy involves the
combined use of external and internal biologically active components of natural objects. Such
objects are snails, Achatina fulica standart, known as a valuable food product, as well as their
mucus, as a means of skin care.
Materials and methods. Snail mucus, consisting of water, mucin. proteins,
polysaccharides, mineral salts, enzymes, trace elements (zinc, iron, copper). To obtain mucus
we used vibration and shaking. Shaking process: 5 times for 1 min. 30 s with a break of 3
min. The obtained mucus was filtered, dried, stored at 4 ° C. For development of cosmetic
product also were used vegetable oils (olive, almond, peach), lanolin, spermaceti, beeswax,
mineral oils.
Results and discussion. A number of studies have been conducted to assess the safety
of drugs with snail mucus secretion. Crush drop microscopy of feces made it possible to
detect a number of different animal organisms, including bacteria, helminths and their eggs.
Mucus was analyzed by three methods – spectroscopy, as well as microbiological methods
of inoculation on fungi and microorganisms.
Meat-peptone agar (MPA) was selected as the culture medium for bacterial
contamination, and agar wort was selected for fungal contamination. Sowing of pure mucus
on the MPA haven’t clear results - the contamination is so high that after a day of incubation
was visible a continuous coating of microorganisms. Inoculation of mucus on wort agar
allowed to establish the level of contamination on fungal forms, the presence of Aspergillus
Niger, A. Flavus, as well as a number of other fungi of different morphology.
The effect of esulane (allyl thiosulfonic acid ester) on the microbiological purity of
mucus showed complete purity of samples with esulan from fungal contamination, but no
visible result was achieved in the MPA culture.
Non-standard methods of disinfection: resistance of microbial and fungal forms to
freezing (up to -15 °C) and fractionation by centrifugation were performed. Freezed samples
had the same level of contamination as natural samples. But, centrifugation had a good
results: after incubation of the samples, a significantly lower level of mucus contamination
was found. The effect for fungi was almost absolute. For microbial contamination, the effect
was weaker but noticeable.
Conclusions. Thus, the study showed that, contrary to known patents, snail mucus is not
sterile. To create new effective drugs, it is planned to study the mucus for bactericidal action
with pure cultures, as well as the possibility of its absolute sterilization.
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53. Effect of the monovalent cations on biological activity
Аcinetobacter calcoaceticus IMV B-7241 biosurfactants
Daria Lutsai, Tetyana Pirog
National University of Food Technologies, Kyiv, Ukraine
Introduction. Biosurfactants are multifunctional preparations due to a combination of
physicochemical and biological properties. However, the disadvantage of biosurfactants
synthesized as a complex of compounds is the possibility of changing the biological activity
depending on the conditions of cultivation of the producer [1]. An aim was researching the
effect of potassium and sodium cations on antimicrobial and anti-adhesive activity of
surfactant synthesized.
Materials and methods. Strain ІМV B-7241 was grown in media containing 2% used
sunflower oil as a carbon source, as well as various concentrations NaCl and KCl (basal –
1.0 NaCl g/l, medium 1 – without NaCl, Medium 2-2.0 g/l NaCl, Medium 3-1.0 g/l NaCl and
KCl of each). The surfactants were extracted from the supernatant liquid with a modified
Folch mixture. Anti-adhesive activity and the degree of degradation of biofilms were
determined by spectrophotometric method, antimicrobial activity – by the indicator of the
minimum inhibitory concentration (MIC) [2].
Results. The concentration of surfactants synthesized on the basal medium was 3.6 g/l,
but such surfactants were characterized by the highest antimicrobial and anti-adhesive
activity. Their minimum inhibitory concentrations against the test-cultures of studied bacteria
(Pseudomonas sp. MI-2, Bacillus subtilis BT-2, Escherichia coli IEM-1, Staphylococcus
aureus BMS-1, Enterobacter cloaceae C-8) and fungi (Candida albicans D-6, Rhizopus
nigricans P1, Aspergillus niger P-3, Fusarium culmorum T-7) were 0.88-56 μg/ml and were
by 2−3 orders of magnitude lower compared to those set for surfactants synthesized on
modified media 1-3. In the case of treatment of abiotic materials with surfactant solutions
obtained on the basal medium, the adhesion of bacteria and fungi was on average 10-20%
lower than after surface treatment by the synthesized on modified surfactant media. In the
presence of 148−296 μg/ml of surfactants obtained on the basal medium, the degree of
destruction of biofilms S. aureus BMS-1 and B. subtilis BT-2 was 45-66, and yeast C.
albicans D-6 – 39-44%. Under the action of similar concentrations of surfactants synthesized
on modified media, the destruction of bacterial and yeast biofilms was lower: 6-52 and 2046%, respectively.
Conclusions. The obtained results are consistent with the data of our previous studies on
the possibility of regulating the antimicrobial and anti-adhesive activity of surfactants in the
process of cultivation of the producer by changing the content of cations in the medium,
which are inhibitors/activators of enzymes responsible for the synthesis of components of the
surfactant complex, which have certain biological properties.
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54. Involvement of exogenous tryptophan in the biosynthesis of auxins
by Rhodococcus erythropolis ІМV Ас-5017
Daria Piatetska1, Valentina Zhdanyuk1, Tetiana Pirog1,2
1 – National University of Food Technologies, Kyiv, Ukraine
2 – Zabolotny Institute of Microbiology and Virology, NAS of Ukraine, Kyiv, Ukraine
Introduction. It is known that approximately 80 % of phytohormone producers form
indole-3-acetic acid (IAA) from tryptophan through indole-3-pyruvate. The key enzyme of
the indole-3-pyruvate (IP) pathway is tryptophan transaminase. Therefore, to confirm that
the introduced tryptophan will be involved in the biosynthesis of auxins, the activity of a key
enzyme of this pathway is analyzed.
Materials and methods. Strain Rhodococcus erythropolis ІМV Ас-5017 was grown in
the liquid mineral medium with 2 % ethanol. Tryptophan was added into the medium as a
1 % solution in an amount of 300 mg/l at the beginning of the process or at the end of the
exponential growth phase. Preliminary purification and concentration of phytohormonal
extracts were performed by thin layer chromatography. Quantitative and qualitative
determination of auxins was performed by high performance liquid chromatography. The
activity of tryptophan transaminase was determined by the formation of indole-3-pyruvate
from L-tryptophan and 2-oxoglutarate, which was analyzed spectrophotometrically at
330 nm.
Results. Investigating the auxin-synthesizing ability of R. erythropolis ІМV Ас-5017,
we summarized that the introduction of tryptophan into the culture medium of the strain
allowed to increase the total amount of auxins by 20-40 times compared to that without a
precursor of biosynthesis. The highest number was obtained when adding tryptophan at the
end of the exponential growth phase (5634.22 μg/l). Therefore, we hypothesized that
increased auxin synthesis would correlate with changes in tryptophan transaminase activity.
Thus, it was found that the introduction of the precursor of IAA synthesis in the culture
medium of R. erythropolis ІМV Ас-5017 was accompanied by an increase in tryptophan
transaminase activity (see table).
Table. The effect of tryptophan on tryptophan transaminase activity
Tryptophan
Moment of tryptophan
Enzyme activity,
concentration, mg/l
application
nmol·min-1·mg-1 of protein
0
−
90
300
Lag phase
452
0
−
138
The end of the exponential
300
714
phase
According to the data shown in the table, in the case of cultivation on medium with 300
mg/l of tryptophan the activity of tryptophan transaminase was higher than on the medium
without this precursor. In addition, it should be noted that when introducing tryptophan at the
end of the exponential growth phase, the activity of this enzyme was 1.6 times higher than
when introducing in the lag phase which is consistent with the data, regarding the
concentration of formed auxins.
Conclusions. Thus, it was shown that the introduction of the IAA precursor in the culture
medium of IMV Ас-5017 was accompanied by an increase in tryptophan transaminase
activity in several times, which indicates the involvement of tryptophan in the biosynthesis
of auxins.
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55. Outlook of yeast killer toxins application as novel biocontrol agents for food
industry
Sofiia Tsapko, Viktoriia Krasinko
National University of Food Technologies, Kyiv, Ukraine
Introduction. Nowadays, modern society meets a growing demand for natural food
additives, but particularly for safe preserving agents. Owing to this reason, yeast killer toxins
may be regarded as a novel source of antimicrobials for food technologies.
Materials and methods. Relevant literature reports on the topic for the last decade were
made subject to profound analysis and used for reference.
Results and discussion. Excessive intake of products supplemented with synthetic
preserving agents may result in adverse health conditions. Thus, the pertinent issue is a search
for new technologies for obtaining safe biocontrol agents. For instance, gaseous sulfur
dioxide, used in winemaking, can be substituted with a promising alternative – yeast killer
toxins that present a novel and more ecological solution for improving wine quality. For
better indices of killer toxin biosynthesis, it is indispensable to conduct optimization of
producer cultivation conditions. Having analyzed a bulk of foreign publications on the topic,
we found out that most toxin-producing yeasts do not require complex growth and production
media, and can grow on standard nutrient media containing (g/l): glucose – 10,0; yeast extract
– 3,0; malt extract – 3,0; peptone – 5,0. However, some producers require supplementing
media with such additional carbon sources as glycerol (Saccharomyces eubayanus NPCC
1302) and methanol (Komagataella phaffi 26, 38). Also, for initiation of killer toxin
production it is necessary to supplement media with triton X-100 – 0,1 g/l (Saccharomyces
eubayanus NPCC 1302, Kluyveromyces siamensis HN12-1), dimethyl sulphoxide – 100 ppm
(Debaryomyces hansenii ТЕM8, TEM17), and sodium chloride – 3-6 g/l (Mrakia frigida
2E00797, Metschnikowia saccharicola DD21-2, Debaryomyces hansenii ТЕM8, TEM17,
Wickerhamomyces anomalus YF07b) [1-2]. Except for psychrophilic killer yeast strains, the
optimal temperature for most mesophilic killer toxin biosynthesis is 20-25 °C, while pH
diapason should not exceed 4,5± 2,0.
Having reviewed up-to-date publications on novel strains of killer yeasts with high
inhibitory activity against spoilage yeasts, we propose Debaryomyces hanseii TEM17 as a
potential producer of killer toxin for application in food technology. This strain has the
advantage of high killer activity (95,0 AU/ml), extra efficiency of toxin production (1,318
AU/hour), along with a low conditional price of the product (0,107 hrn/AU).
Conclusions. The studies mentioned above serve as evidence that killer toxins can be
considered as an ecological and inexpensive alternative to synthetic control agents for food
industry.
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56. Antimicrobial activity of phenothiazinyl derivative
Iliana Kostova, Maria Ivanova
Department of Chemical, Food and Biotechnologies, Razgrad Branch, “Angel Kanchev”
University of Ruse
Introduction: This class of phenothiazine compounds is extremely important due to its
significant biological and chemical properties. Phenothiazines show good antimicrobial,
antiprion, anthelmintic and insecticidal activity [1, 2]
Materials and methods: The antimicrobial activity of synthesized phenothiazinyl
derivative (PTZD) was determined by the method of diffusion in agar and test
microorganisms: Gram-positive bacteria Staphylococcus aureus ATCC 6538, Bacillus
subtilis ATCC 6633, Gram-negative bacteria Escherichia coli ATCC 8739, Pseudomonas
aeruginosa АТСС 9027 and Salmonella abony NTCC 6017, yeast Candida albicans ATCC
10231, Saccharomyces cerevisiae ATCC 2601, molds Fusarium moniliforme and Aspergillus
brasiliensis ATCC 16404.
Results and discussion: Antimicrobial activity of the phenothiazine derivative was
presented in table 1.
Table 1
Antimicrobial action of the phenothiazine derivative

Test microorg
anisms
Staphylococcus aureus ATCC 6538
Bacillus subtilis ATCC 6633
Escheriсhia coli ATCC 8739
Pseudomonas aeruginosa ATCC 9027
Salmonela abony NCTC 6017
Saccharomyces cerevisiae ATCC 9763
Candida albicans ATCC 10231
Aspergillus brasiliensis ATCC16404
Fusarium moniliforme

Inhibition zone
diameter (mm)
10.2 ± 0.2
13.3 ± 0.1
8.0 ± 0.0
8.0 ± 0.0
8.0 ± 0.0
19.6 ± 0.0
22.5 ± 0.2
17.3 ± 0.3
21.8 ± 0.1

The studied PTZD exhibits fungicidal action against the studied molds A.
brasiliensis and F. moniliforme and yeast S. cerevisiae and C. albicans, the diameter of the
growth inhibition zones was between 17.3 mm and 22.5 mm. The antibacterial activity of the
compound against Gram-positive bacteria S. aureus (10.2 mm) and B. subtilis (13.3 mm) is
weak. The studied Gram-negative bacteria E. coli, P. aeruginosa and S. abony are not
sensitive to its action.
Conclusion. The phenothiazine derivative shows good fungicidal activity against the
used yeasts and molds, weak bactericidal activity against the Gram-positive bacteria and does
not affect the Gram-negative bacteria E. coli, P. aeruginosa and S. abony.
References:
1. Pluta K., Morak-Młodawska B., Jelen M., (2011), Recent progress in biological activities of
synthesized phenothiazines European Journal of Medicinal Chemistry, 46, 3179 - 3189
2. Varga B., A. Csonka, A. Csonka, J. Molnar, L. Amaral, G. Spengler, (2017), Possible Biological and
Clinical Applications of Phenothiazines, Anticancer research 37, 5983-5993
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57. Morphological changes in the gastric mucosa of patients with cirrhosis of the liver
and portal hypertension phenomena in the acute stage with prolonged alcohol intake
Olena Shevchenko, Pavlo Nazar, Volodymyr Levon, Mariia Levon
A.A. Bogomolets National Medical University, Kyiv, Ukraine
Kyiv Medical University
M.M. Gryshko National Botanical Garden of NAS of Ukraine, Kyiv, Ukraine
Introduction. It is well known that alcohol destroys human health. However, the effect
of chronic alcohol exposure on the structure and function of various organs is still the subject
of various studies. There are no works devoted to the lifetime study of structural changes in
the gastric mucosa of a person with concomitant diseases of the digestive system during longterm abuse of alcoholic beverages.
Materials and methods. Morphological studies were performed on biopsies of the
gastric mucosa, which were selected during endoscopic examination of patients. 5 patients
with cirrhosis of the liver and acute portal hypertension with a history of prolonged alcohol
intake were studied. All patients were diagnosed with erythromatous gastropatia (alcoholic
gastropathy) during the endoscopic examination. Endoscopic examinations with the
collection of gastrobiotpat were carried out on the basis of Clinical Hospital № 2 in Kiev,
about which appropriate entries were made in the medical records.
Results. According to the ultrastructural study, the surface epitheliocytes covering the
gastric mucosa are flattened, elongated and spatially rearranged from prismatic cells to flat
ones, which visually resembles a flat multi-layered epithelium. Such a spacious
reorganization of the surface epithelium of the stomach is one of the morphological signs of
its metaplasia.
In the own glands of the mucous membrane, parietal cells are very rarely detected, which
indicates a violation of the process of hydrochloric acid synthesis.
In the own plate of the mucous membrane, the appearance of a significant number of
lipocytes is determined, as well as lipid droplets in the cytoplasm of other cells. Active
fibroblasts are found, which form bundles of collagen fibers located both in the own plate of
the mucous membrane and between the epithelial cells of the glands.
Among the cells of the own plate of the gastric mucosa, free lymphocytes are found,
which is a morphological sign of inflammatory processes. In addition, another sign of
inflammatory processes is the presence of plasma cells.
In the own plate of the mucous membrane, a rather significant pericapillary edema is
detected. Around the wall of blood microvessels of the mucosa's own plate, significant
accumulations of collagen fibers are found, which either form bundles or fit snugly to the
basement membrane of the capillary. The basement membrane is significantly expanded,
uneven in electron density.
Summary. In the gastric mucosa of patients with cirrhosis of the liver and portal
hypertension phenomena in the acute stage against the background of prolonged alcohol
intake, significant structural changes are determined: the phenomena of metaplasia of surface
epithelial cells, degenerative processes in the cells of their own glands, signs of autoimmune
inflammation and sclerotic phenomena.
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58. Determination of dextrin by chromatographic method
Viktoriia Myrhorodska, Tatyana Avdienko, Nikolai Nikolenko
Ukrainian State University of Chemical Technology, Dnipro, Ukraine
Introduction. Additives that regulate the consistency of products have been widely used
in the modern cosmetic, pharmaceutical and food industries. One of the representatives of
such additives is dextrin (E1400).
Materials and methods. Material for the experiment is chosen potato and corn starches
and their modified samples. In order to investigate the properties of various types of starches,
thin-layer chromatography was used.
Results. Starch is a polymer of glucose, which is formed in plants and is their main
reserve carbohydrate. Starch consists of two parts: amylose and amylopectin. Amylose is a
long unbranched chain. The molecular weight of amylose, depending on the origin of starch,
ranges from 105 to 106. And amylopectin, in contrast to amylose, consists of many short and
branched polyglucoside chains. Depending on the origin of the starch, the molecular weight
of amylopectin ranges from 107 to 108. That is, starch has a moving and immovable part.
Therefore, it is possible to use chromatographic analysis, namely thin layer chromatography,
to study the obtained starch samples. This analysis will determine the qualitative changes in
the structure of the granule after changes in the properties of native starch and obtaining a
new type of starch.
As a result of the modification process, yellowish-white acid dextrin samples were
obtained. Varieties of dextrins are determined not only by color after drying, but also by color
as a result of interaction with iodine. Namely, during the hydrolysis of starch in the acid,
amylodextrin is formed first, then erythrodextrin, achrodextrin and the last stage is
maltodextrin. As dextrins are formed, their solubility in cold water increases and the iodine
reaction is lost. The obtained samples in reaction with iodine give a blue color corresponding
to amylodextrin.
Thin layer chromatography was chosen to study the changes in the properties of native
starch after modification. A drop of the mixture is applied to a thin plate covered with a
sorbent. The lower edge of the plate is immersed in the eluent. Due to capillary forces begins
the movement of liquid on the plate, the analysis of which allows to determine the
composition of the mixture. With proper preparation of the mobile and stationary phases and
a small sample volume, each component of the reagent moves at its own speed, forming a
"spot" on the surface of the plate.
During the study it was found that depending on the conditions of obtaining modified
starches and types of native starches (potato, corn) it is necessary to select "your" eluent.
This effect is observed due to the fact that dextrins have excellent properties.
Conclusions. It is determined that the properties of dextrins change depending on the
type of native starch, conditions and production temperature, as well as the catalyst. This is
evidenced by changes in the "moving" spots during chromatographic analysis.
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59. On the composition of the products of interaction in the system
CоCl2 – ZnCl2 – Na2HPO4 (Na3PO4) – H2O
Andrey Deriy, Nadezda Antraptseva
National university of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine
Galina Bila
National university of Food Technologies, Kyiv, Ukraine
Introduction. The ability to change the composition of the target product, and,
accordingly, its performance characteristics, varying for this purpose during the synthesis of
the composition of the starting reagents - an urgent task of the modern chemical industry. Its
solution is made possible by the creation of compounds containing two different cations.
The aim of this work – to determine the composition and chemical nature of products of
the coprecipitation of cobalt(II) and zinc phosphates.
Materials and methods. The coprecipitation of cations Co2+ and Zn2+ was carried out
under conditions that provide the formation of the middle hydrated of phosphates. Specific
conditions of precipitation chose on results of determination in separate series of experiments
of dependence of composition of the solid phase from the main parameters of process. pH of
the reaction solutions change, using as precipitator of aqueous solutions of Na 2НPO4, Na3PO4
or their mixture Na2HPO4:Na3PO4=2:1 and Na2HPO4:Na3PO4 = 1:1. Correlations in
composition initial solutions: n = Р/∑Со2+, Zn2+ supported equal 0.67 – stoichiometric
necessary for the formation of middle phosphates of divalent metals; K = CO2+/Zn2+ was
varied within the range of 25.0 to 1.5. Concentration of the solutions was changed in the
range of 0.05 – 0.25 mol/l, the temperature – in the range of 50–750C.
Results and discussion. The results of complex analysis of the solid phase showed that
at values K=Co2+/Zn2+=25.0-1.5 middle phosphate octahydrate are precipitation. They
contain both cations (Co2+ and Zn2+) in the composition. The content of cations can be
changed varying composition of the initial solution. The general formula of phosphate what
precipitated has the form of Со3-хZnx(PO4)2·8H2O. On the chemical nature the synthesized
phosphates are limited solid solution of substitution. The region is it’s of homogeneity of
using as a precipitator Na2HPO4:Na3PO4=1:1 is a maximum and can be 0<х0.40 (table).
The saturated solid solution what formed under these conditions has the composition of
Со2.6Zn0.4(PO4)2·8H2O.
Table – The dependence of composition of phosphates Сo3-хZnx(PO4)2·8H2O,
0<x0.40, from the correlation K=Co/Zn in initial reagents
K=
The composition of the solid phase
Со/Zn,
Chemical, wt. %
Phase
mol
Со
Zn
P
H2O
25.0
41.64
0.49
13.76
15.86
Со2.9Zn0.1(PО4)2·8H2O
9.0
40.25
1.5
13.70
15.92
Со2.8Zn0.2(PO4)2·8H2O
4.0
37.36
2.84
14.34
16.23
Со2.7Zn0.3(PO4)2·8H2O
2.5
34.72
4.63
14.36
16.63
Со2.6Zn0.4(PO4)2·8H2O
Со2.6Zn0.4(PO4)2·8H2O +
1.5
28.49
8.36
15.88
14.72
Zn3(PO4)2·4H2O
Conclusions. At the coprecipitation of cations Co2+ and Zn2+ by solution of precipitator
of composition Na2HPO4:Na3PO4=1:1 the middle phosphates a general formula
Сo3-хZnx(PO4)2·8H2O, 0<x0.40 are formed. They are the solid solution of substitution.
Areas of their homogenity are 0<x0.40.
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60. Synthesis of polymer phosphates by heat treatment of Mn (II)-Mg
dihydrogenphosphates under isothermal conditions
Oksana Turko, Nadezda Antraptseva
National university of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine
Galina Bila
National university of Food Technologies, Kyiv, Ukraine
Introduction. Polymeric phosphates of bivalent metals are widely used as the basis
for creating various inorganic materials. For practical realization of their synthesis by heat
treatment of hydrated salts data on the composition, formation temperature and the thermal
stability of the products of partial and complete dehydration are needed. Such data on the
heat treatment products of Mn(II)-Mg dihydrogenphosphates under isothermal conditions
are absent from References. Their preparation is the aim of this work.
Materials and methods. Heat treatment of Mn1-хMgх(H2PO4)2.2H2O (0 <x <1.0) was
performed in the range 100-350°С (± 5°С). The sample was held at a predetermined
temperature for 0.5, 1.5, 3.0, 5.0 and 7.0 hours. The total phosphorus content and anionic
composition were determined with quantifying the percentage of each of the polymeric
phosphates in the dehydration products.
Results and discussion. According to our data, in the heat treatment of
Mn0.5Mg0.5(H2PO4)2.2H2O at 100°С for 0.5-7.0 hours a heterophase mixture of solid and
liquid phases containing only monophosphate anion is formed. Condensation of the anion in
the solid phase begins upon heating up to 150°С starting crystalline hydrate. Keeping it at
this temperature for 0.5 hour leads to the formation of 11.9 wt. % diphosphate and 1.1 wt. %
triphosphate. Increasing the calcination time to 7 hours increases the degree of
polycondensation of the phosphate anion (n) to 4. The most complex mixture of polymeric
phosphates with linear structure of the anion (the n value reaches 9) is formed on calcining
Mn0.5Mg0.5(H2PO4)2.2H2O for7 hours at 230°С.
Phosphate with cyclic anion structure, cyclotetraphosphate (up to 6.2 wt. % in terms
of P2O5), has been identified in the products of heat treatment of Mn0.5Mg0.5(H2PO4)2.2H2O
at 220°С for 3 hours. Increasing the calcination time at this temperature to 7 hours results in
the simplification of the anionic composition of the heat treatment product: up to 86% of the
total P2O5salt content is cyclotetraphosphate. The solid phase obtained at 350°С is practically
nothing but condensed phosphate - anhydrous cyclotetraphosphate of the composition
MnMgP4O12.
The total percentage of free phosphoric acids in the heat treatment products of
Mn0.5Mg0.5(H2PO4)2.2H2O is a maximum, when it is heated for 0.5 hour at 150°С. It is 6.9
wt.% P2O5acidic in the form of monophosphate acid. Anionic condensation processes begin on
prolonging the heat treatment to 1.5 hours.
Besides monophosphate acid, diphosphate acid (up to 5.7% of the total P2O5 acidic) is
formed. A similar pattern of change in the anionic composition of the acid component persist
in heat treatment in the range 150-185°С. In the products of thermal treatment of
Mn0.5Mg0.5(H2PO4)2.2H2O at 350°С they are absent.
Conclusions. The results obtained make it possible to select the optimum conditions
for the synthesis of dihydrogen phosphates Mn1-хMgх(H2PO4)2.2H2O of different composition
and structure of the anion of polymeric products of heat treatment. Changing the value of x
in the range 0<x<1.0 has almost no effect on their composition. When increasing the
percentage of cobalt (II), the temperature ranges of polymeric products formation shift by
10-15°С to higher temperatures.
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61. Determination of the mass fraction of moisture of gum arabic
Olena Terebylo, Sergei Brychka, Olena Podobii
National University of Food Technology, Kyiv, Ukraine
Abstract. The main purpose of this study is to determine the mass fraction of moisture in
the sample of gum arabic to confirm the data specified in the certificate of quality of the food
additive.
Materials. Sample of spray-dried gum arabic (thin, white powder with a neutral odor,
packaged in a small jar).
Methods. Methods for determining the mass fraction of moisture by drying belong to
thermogravity methods (thermogravimetry from the Latin thermo - heat, gravi - weight,
metry - method). These methods are the most common and universal. In this experiment, the
method of drying by infrared rays were used. Infrared rays are electromagnetic radiation
emitted by heated bodies, so infrared rays are called thermal rays.
Results. Water is able to almost completely absorb all the heat rays (95-96 %) that fall
on it, quickly heating up and evaporating. The method is based on the high ability of wet
materials to absorb the powerful heat flux of infrared radiation; the drying time is
significantly reduced (25 minutes). The method is used in moisture meters - a drying chamber
that is connected to the scales. The scale of scales is calibrated so that shows a decrease in
the mass of the sample due to evaporated water.
Equipment: determination of moisture conducted by drying the sample to constant weight
(< 0.01 %) with gear Shimadzu Moisture Balance MOC-120H - electronic moisture [1].
The main advantages of the device: a large vessel for samples (diameter 130 mm) allows
you to evenly place a large number of samples in a thin layer; durable heater - infrared
medium-wave quartz heater provides efficient drying without interference for samples;
unibloc sensor - internal weighing. The mechanism provides excellent stability and long
service life at repeated differences of temperature that allows to measure easily to 0,001 g;
monitoring of moisture evaporation - the rate of moisture evaporation is controlled (it can be
seen visually on the graph), so it is clear that the measurement is nearing completion. Updates
occur every 30 seconds; automatic calibration mechanism; measurement data can be easily
sent to a program such as Excel. After importing into Excel, you can process the data as you
wish, using common functions such as statistical calculations and graphical charts [1].
The course of the analysis: first you need to set the level of the device, calibrate (internal
/ external calibration). The next step: weighing a sample of gum arabic mi = 0.992 g for
temperatures of 21 °C. Then there is a gradual heating to a temperature of 105 °C. On the
display you can see the dynamics of mass changes in %, monitoring of moisture evaporation,
which is updated automatically every 30 seconds (using the automatic calibration function).
Record data changes within 25-30 minutes, and enter in table. Using Excel, we build a graph
(fig.) of the dynamics of mass change over time and draw conclusions about the amount of
evaporated moisture in the sample of gum arabic, comparing with the quality certificate of
this food additive.
Table
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Fig. The dependence of the dynamics of mass change on time
Summary. According to the quality certificate, the drying losses of gum arabic (for spraydried material) should not exceed 10 %. In our case, the final humidity (loss on drying, the
dynamics of change % of the mass) was 14.34 %. Therefore, according to this study, we can
conclude that the food supplement exceeds the norms specified in the certificate. This may
indicate that the food additive has not been stored properly for a long time, in different
temperature conditions and at different humidity. Another factor of high humidity may be
the tightness of the package - this product was purchased without a protective aluminum film.
References
1. Moisture Balance MOC-120H [Electronic resource] −
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62. Determination of the microelement composition of carnauba wax E903 using
the ICPMS method
Polina Horkunenko, Igor Fesych
National university of food technology, Kyiv, Ukraine
Introduction. Carnauba wax is often used in the pharmaceutical and food industries as
a glazing agent, as well as in the cosmetics industry mostly in creams, lipsticks, hard
perfumes and mascaras.
Materials and methods. An analytical review of the literature was conducted. Carnauba
wax type 1 was chosen as the investigated material. The method used to study the
microelement composition of carnauba wax was ICPMS.
Results. Preparation of the sample for the experiment was performed as follows: about
10 g of carnauba wax was treated with 15 ml of nitric acid (9.67 M) overnight. The wet ash
procedure was continued by heating in a water bath with the addition of 2 ml of hydrogen
peroxide. This treatment was repeated until complete digestion. The filtrate was diluted with
double distilled water to 25 ml.
The experiment revealed the average content of Al, Ca, Fe and K. Carnauba wax type 1
was selected as a sample. Depending on the type of purification, there are 3 types of carnauba
wax: Carnauba wax type 1, carnauba wax type 2 and carnauba wax type 3 It was determined
that the average content of Al is 28.6 ± 1.5 mg kg - 1, the average content of Ca is 33.8 ± 2.8
mg kg - 1, the average content of Fe is 18.5 ± 1.1 mg kg - 1 and the average content of K is
37.2 ± 2.5 mg kg - 1 [1].

Concentration mg kg-1

Contents Al, Ca, Fe, K
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Diagram The content of trace elements in carnauba wax type 1
Conclusion. Since carnauba wax E903 is a food additive and is widely used in cosmetics
and pharmaceutical industry, based on the results of research we can conclude that this food
additive is safe, and carnauba wax contains trace elements, ie can saturate food useful for the
body human trace elements.
References
1. Characterization of Carnauba Wax Inorganic Content / Allan N. de S. Dantas, Ticiane
A. Magalhães, Wladiana O. Matos, Sandro T. Gouveia, Gisele S. Lopes., 2013.
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63. Сalcium gluconate as a food additive E578
Panchenko Anna, Yana Okopna
National University of Food Technologies, Kyiv, Ukraine
Introduction. Calcium gluconate is the calcium salt of gluconic acid. Refers to salts of
carboxylic acids. Technological functions Calcium gluconate E578 - acidity regulator, food
sealant, complexing agent. Synonyms - Calcium salt of D - gluconic acid
dipentaoxyhexanoate calcium [1].
Methods. The approach consisted of searching several resources, including, technical
reports,web-based scientific databases. Analytical review of the literature, analysis of the
scope of food additive E 578.
Objective.
Calcium
gluconate C12H22СаО14.
Chemical
formula
[CH2(OH)[CH(OH)]4COO]2Ca. Food additive E578 is currently well studied and widely
used in various industries. Calcium gluconate is a white crystalline or granular powder,
soluble in water and poorly soluble in alcohols and ethers. Additive E 578 is obtained
synthetically and contains about 9% calcium [2].
The use is allowed in all countries, but in
Germany it is used only for dietary
purposes. Molecular weight - 430,38.
Commodity forms - Individual substance
(anhydrous or monohydrate) of different
particle size distribution.

The structure of Calcium gluconate
Effects on the human body: safe.
Obtaining calcium gluconate by liquid-phase oxidation of glucose to sodium gluconate
as a result of successive reactions of heterogeneous and homogeneous exchange with
subsequent crystallization. In the process of obtaining there are also stages of separation,
water-alcohol washing of the product, crystallization and drying. Calcium gluconate obtained
by the proposed method is characterized by a degree of purity of 99.5 to 100%.
Calcium gluconate E578 is used in the food industry in various types of jams, infant
formulas, coffee drinks, as well as in the production of cosmetics and agriculture.
Calcium gluconate is used in cosmetics as a binder and humectant. It is also used in the
process of purification of wastewater. In medicine, it is used for certain pathologies related
to calcium deficiency. Under the name E578, in food, it serves as a gelling agent and acidity
regulator. Calcium gluconate is also a harmless abrasive. It is still used in the manufacture of
toothpastes.
Conclusion. Due to its wide range of properties, the food additive E578 is used in in
many industries, such as food, cosmetics and pharmaceuticals.
References
1. GOST 33334-2015 Food additives. Complexometric method for determining the mass
fraction of the main substance in the food additive calcium gluconate E578
2. Sarafanova L.A. (comp.) Food additives: encyclopedia / L.A. Sarafanova (comp.). "Profession", 2012. - 776 p.
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64. Antioxidant properties and applications of fulvic acids
Marta Fetsych, Yana Okopna
National University of Food Technology, Kyiv, Ukraine
Abstract: Fulvic acids (FC) are a group of organic acids, natural compounds and
components of humus. It is recognized as one of the key elements in many outstanding
discoveries in science and health in the 21st century and is one of the most wonderful healing
substances on Earth.
Methods: Referencessearch was performed using various web databases, such as Google
Scholar, PubMed and others.
Objective: The review describes its properties and applications in cosmetology. Fulvic
acids are natural, water-soluble polymers, which are the ingredients of humic substances
defined as “a series of high molecular weight substances, yellow to black in colour, formed
as a result of secondary synthesis reactions”. They are complex substances without standard
chemical formulae, which are present in soil and plants in trace amounts. They are formed
during the decomposition of decaying plants by microorganisms and they play essential
functions in plants; e.g., are responsible for the absorption of nutrients and trace substances.
Naturally, fulvic acids contain minerals (more than 70), amino acids, sugars, peptides, nucleic
acids, phytochemical compounds, vitamins, and fragments of plant DNA. Most of them occur
in ionic form. This means that fulvic acids conduct electricity excellently and improve the
absorption of other compounds interacting with them. Moreover, because of ionic minerals,
fulvic acids help to increase their bioavailability in plants. Fulvic acids are also chemically
reactive because of the presence of many carboxyl and hydroxyl groups. Due to their low
molecular weights, they can transport minerals to plant cells in the root, stem, and leaves.
They also participate in the carbon cycle, because they are constantly recycled among plants,
soil, and water. The FC molecule consists of many groups, including methoxy, phenolic
hydroxyl and carboxyl groups. These acid groups are the structural basis of the unique
biological and chemical activity of FC. It should be noted that the molecular structure and
various physicochemical parameters of FC depend on both the raw material and the degree
of purification. Fulvic acid is one of the most powerful natural
free radical scavengers & antioxidants known.
Free radicals are present in the body of each of us
because they are involved in fighting pathogens,
maintaining energy and regulating hormones.
However, their excess accelerates the aging
process and leads to the development of diseases.
Chemical structure of fulvic acid
FC contains antioxidants that counteract the effects of free radicals, as well as promote
the removal of various harmful toxic substances: chemicals used in agriculture, radioactive
waste and heavy metals, for example. In addition, the total amount of acid increases the
stability and life of cells, creating electrolytes that are important for the heart, muscles, brain
and digestive tract. FC is one of the most effective and healing ingredients available. With a
gentle pH of 3.2, fulvic acid can be taken internally. It can also serve as an acid peel, while
healing and energizing the skin. A FC peel can simultaneously deliver mild exfoliation and
reduce redness. Various concentrations of FC can be used and liquid fulvic acid can also be
applied to the skin undiluted. It helps to neutralize toxins and transport nutrients to skin cells.
By improving cellular metabolism, FC can reduce inflammation and diminish wrinkles.
Conclusions. Due to the active absorption of free radicals, FC normalizes the electrolyte
balance of all body tissues. FC is a powerful antioxidant, so it is also useful for sun-damaged
and aging skin. Its natural electrolyte content helps to nourish and restore the skin.
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65. Wide range of applications of gum arabic - food additive E414
Terebylo Olena
National University of Food Technology, Kyiv, Ukraine
Abstract. Among a large number of food additives of natural origin, hydrocolloids are
distinguished by their structure-forming, moisture-retaining, stabilizing and emulsifying
properties [1, 3].
Methods. The approach consisted of searching for several resources, including food
supplement quality certificates, scientific and technical literature, as well as publications on
Google Scholar and other related databases.
Objective. One of the widely used biopolymers in the food industry and medicine is the
exudate of tropical acacia species - gum arabic (food additive E414. Gum arabic (Acacia
Senegal Gum or Gum Arabic) - is a soluble resin, gum, drops of solid transparent solid mass
of burts appear on the trunks, stems and branches of acacia trees (including Acacia senegal
and Acacia seyal) when the bark is damaged. Sudan is considered the world's main country
producing GA, followed by a number of other African countries [2].
Gum Arabic is widely used in pharmaceutical, food, cosmetics and textiles. Gum arabic
is a food emulsifier, thickener, hydrocolloid emulsifier, texturant, film former, emulsion
stabilizer and defoamer. It is molecularly elastic, effectively distributes fat particles in the
product, leaves no taste, regulates the freezing point, retains moisture.
In confectionery products with a high sugar content (pastilles, candies, chewing gums)
gum arabic is used in concentrations up to 45% to prevent crystallization of sugar and as a
binder. It is characterized by such properties as resistance to melting, preservation of shape,
mild taste and smell, low adhesion when chewed (ability to stick together) [2, 3].
In oil-in-water emulsions, gum arabic plays an important role as an emulsifier and
stabilizer. As a water-soluble polysaccharide, gum arabic is not a typical emulsifier whose
molecules contain lipophilic and hydrophilic parts. The protein contained in the
arabinogalactanprotein complex gives the emulsion surfactant properties and promotes the
formation of colloidal film around the fat globules. To ensure long-term storage of
concentrated or liquid emulsion, it is necessary to avoid stratification of the emulsion,
precipitation and coalescence. Stabilization of the emulsion is achieved by the characteristics
of the high molecular weight fraction of the gum arabic molecule and the forces of electrical
repulsion due to the presence of uronic acids on the fat globule. Acacia gum is widely used
for the preparation and stabilization of essential oil emulsions (orange, lemon, lime, cherry
and cola), which are supplied for the production of soft drinks [1, 4].
Dietary fiber is a group of substances that are not digested and absorbed in the small
intestine. These include insoluble fibers (cellulose and hemicellulose), as well as highly
viscous (guar gum, pectin). And low-viscosity (gum arabic, fructooligosaccharides). The
impact of dietary fiber on human health depends on their physicochemical properties. Eating
such fiber improves bowel function and reduces the risk of rectal cancer, obesity and diabetes.
The advantage of gum arabic fibers in comparison with other soluble fibers is their stability
in an acidic environment. Possessing such properties, gum arabic began to be used in the
production of nutraceuticals (biologically active food additives used to correct the chemical
composition of human food - auxiliary sources of nutrients). As one of the few dietary fibers
with a complex structure, gum arabic can bind to other important components of
nutraceuticals, in particular polyphenols or minerals [1, 4].
Acacia gum can provide turbidity in dry beverage mixes. The emulsion is spray-dried,
with the addition of vegetable oil gives a stable, encapsulated product, which when dispersed
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in water expresses the effect of turbidity, which mimics the effect of adding the pulp of citrus
and other fruit juices. Acacia gum is used as a base for the preparation of oleoresins (extracts
of herbs and spices that are more complex in structure than essential oils) spray-dried, such
as annatto, paprika and turmeric. Edible coatings with 10% gum significantly delay changes
in hardness, weight, soluble solids, ascorbic acid, titratable acidity, percentage decline and
color development of fruits and vegetables during 20 days of storage [3].
In cosmetics, acacia gum plays an important role as a safe gelling agent, emulsion
stabilizer, structurant. It is most common in gel-based face masks, moisturizers, liquid hand
soaps, eyeliners, mascaras, and hygienic lipsticks. There is also a tendency to add gum arabic
to depilatory pastes (sugaring) [1, 3].
Acacia gum is traditionally used in watercolors as a binder because it dissolves well in
water, has a low viscosity and, when dry, forms a thin layer that binds the pigments to the
surface of the paper. Acacia gum increases the brightness of the water, shine, transparency
and gives the colors more depth. Gum arabic in the production of ceramics serves as a
plasticizer for molding delicate forms, provides strength to the roasting in the oven, and as
glue for putting pen cups and bowls before firing [4].
Summary. A wide range of applications of this food additive was analyzed and it was
concluded that due to the physiological effects characteristic of the main fraction of gum
arabic - arabinogalactan, it is possible to create new functional products based on this
additive.
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66. Use of lavender extract in the food industry
Riabinchuk Aliona
National University of Food Technologies, Kyiv, Ukraine
Introduction. Nowadays, there is a widespread using if lavender in food product. Teas,
syrups, ice cream, oil and milk with lavender are an integral part of French and Italian
cuisines. In Ukraine the demand for this extract is not so great. But there is a widespread use
of lavender in cosmetics in Ukraine [1].
Objective. Because this plant has antibacterial properties that help moisturize the skin,
prevent acne and postacne and maintain healthy skin. Extract of lavender is a translucent oily
brown liquid, with a slight greenish or reddish tint. The smell is pronounced, characteristic.
When diluted sufficiently, it is identical to the scent of fresh lavender flowers. Microemulsion
based on lavender is a viscous, opalescent liquid of yellowish-brown color with a
characteristic and very strong odor. When mixed with water or aqueous-alcoholic solutions,
the microemulsion makes it possible to obtain optically transparent pseudo-solutions. The
biological activity of natural lavender extracts is determined by the presence of L-linalool
esters, terpene compounds, coumarin and herniarin, as well as a fairly wide spectrum of
unsaturated fatty acids. Microemulsions of lavender extract are a very promising ingredient
in various kinds of soft drinks, primarily lemonades. In particular, it was a drink based on
lavender that some time ago became the winner of the international competition of nonalcoholic drinks in Moscow, and the recipe for this drink was developed by Galina Filonova,
who is one of the creators of the legendary "Baikal". In addition to lemonades, the
microemulsion of lavender extract is an excellent additive in various dairy and, in particular,
fermented milk products, with which it perfectly matches the taste, and can be used in them
both individually and as part of flavoring and aromatic compositions. Lavender combines
perfectly in taste with sweet, and therefore is an interesting and promising ingredient for the
production of confectionery and ice cream - at the same time, not jaded. For these purposes,
both CO2-extracts in native form and microemulsions can be used. Fillings, glazes, fillings,
as well as all sorts of muffins and cookies, both based on and with the participation of
lavender in the composition, will sound very fresh and unusual. 23 more elements were found
in the chemical composition of the plant. Flowers contain: coumarin. caproic acid. Herniarin.
Tannins. Borneol. Caryophyllene. bitterness and resin. They contain compounds such as
cineole (eucalyptol), geraniol, linalool, alpha- and beta-pinene, and other components.
Lavender extract is extracted through hydrodistillation. To obtain 1 kg of the product, 100 kg
of flowers must be processed. Lavender ester contains L-linalool alcohol, acids (acetic and
valeric), lavender diol and many other useful elements. Lavender extract is rich in vitamins,
esters, tannins, coumarins and triterpene compounds. The following equipment is required:
distillers for the extraction of oils, heat exchangers - for the treatment of substances
containing oils, receiving tanks - necessary for separating oils from hydrolat and cohobation
column - required to obtain the final product from the combined hydrolate.
Conclusion. Using this extracts shows that this specific components in food industry is
healthy for humans life.
References
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67. Determination of allantoin in comfrey root extract
Ivanets Yuliia, Fesych Igor
National University of Food Technology, Kyiv, Ukraine
Introduction. Symphytum officinale (comfrey) is a medicinal plant, the most important
pharmacologically active substance of which is allantoin (0.6-0.8%). Cosmetic properties of
allantoin and its determination by LC / MS are considered in this paper.
Materials and methods. A sample of a cosmetic additive - allantoin powder of plant
origin and comfrey root extract were used for the experiment. Identification of cosmetic
additive was performed by FTIR spectroscopy and by liquid chromatography - mass
spectrometry.
Results. Сomfrey extract is often found in the formulation of cosmetic products. It is
the high percentage of allantoin in its composition that provides pronounced regenerative
properties of comfrey extract. The pharmacological action of allantoin is based on the
stimulation of proliferation and regeneration of connective tissue, antimicrobial, antiinflammatory and antioxidant properties. Cosmetics containing allantoin have moisturizing
properties, show keratolytic and anti-irritant effects, enhance the desquamation of the upper
layers of dead skin cells and increase skin smoothness. Also, this compound protects the skin
from the negative effects caused by external environment [1].
Identification of cosmetic additive was performed by FTIR spectroscopy. The obtained
results of IR spectroscopic analysis indicate: 1) valence oscillations (υ, cm –1): 3438 (NH2
asymmetric), 3343 (NH ring), 3191 (NH), 3068 (NH2 symmetric), 2948 (CH), 1780 and
1719 (C = O ring), 1667 (C = O amide); 2) deformation oscillations (δ, cm–1): 1603 (NH2),
1532 (NH imide), 1432 (NH ring). Experimental data coincides with the literature, which
confirms that the purchased cosmetic supplement is allantoin.
In this work, a sample of cosmetic allantoin powder was firstly dissolved in dimethyl
sulfoxide and then transferred to the chromatographic column. Allantoin was detected in the
positive ion mode as [M + H]+, m / z =159. The obtained results show that the purchased
cosmetic additive has a high level of purity and does not contain impurities. Furthermore, an
extract of comfrey roots (in 55% ethanol) was analyzed by LC/ /MS. Allantoin under the
experimental conditions was detected predominantly as a parent ion [M+H] + at m/z 159 with
a positive mode of electrospray ionization.
Conclusion. Due to its beneficial properties, allantoin is widely used in cosmetics for
various purposes, so it is extremely important to control its quality in products. The LC / MS
method allows to identify impurities in allantoin or its improper quality and receive accurate
results.
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68. Immunocosmetics is a new trend in the cosmetics industry
Anna Bilan, Tetiana Boichuk
National University of Food Technologies, Kyiv, Ukraine
Introduction. Immunocosmetics is a new trend that promises to erase the effects of
chronic stress from the pandemic and restore the skin's immune defenses! But can such claims
apply to cosmetics?
Materials and methods. An analytical review of the literature, analysis of areas of
application, the impact on the skin of human immunocosmetics.
Results. Chronic stress, fatigue, exposure to blue light from long hours at the computer
are all consequences of the COVID-19 pandemic, which have a direct impact on our skin. As
the largest organ of the body, the skin performs important barrier and immune functions,
maintaining a balance between the external environment and our internal organs. However,
the skin is constantly exposed to external aggressors, which can cause inflammation.
Research shows a direct link between chronic stress and immune system disorders, which
in turn make the skin more prone to inflammation and exacerbations of skin diseases. Chronic
inflammation causes excessive immune protection of the skin, which over time leads to a
weakening of the immune system. The barrier functions of the skin and microbiome are
disturbed, leading to itching, irritation, dryness, redness and sensitivity.
Scientific data show that trace elements such as vitamins A, D, C, E, B6 and B3,
probiotics and prebiotics, adaptogens, ceramides and fatty acids from nutritious oils are
essential components for a healthy functional immune system. Although some of these
components have previously been used in cosmetics, the use of these trace elements in
combination with each other to provide immune protection is a new direction in the
production of cosmetics that requires a careful scientific approach. A promising area is
immunocosmetics, the effectiveness of which is based on the use of biologically active
compounds obtained as a result of joint efforts in the fields of skin and hair biology,
immunology and pharmacology.
Cosmetic products, in accordance with the Technical Regulations, may not be used for
disease prevention and medical purposes! Therefore, the claims about immune protection or
prevention of the organism and the name "immunocosmetics" in general have nothing to do
with cosmetics. The use of such statements for the product requires a scientific evidence base
and the assignment of the tool to the appropriate product category (pharmaceutical products,
medical devices, etc.).
Conclusions. The purpose of immunocosmetics is to ensure the prevention of the whole
organism as a single system (skin-body-mind) through skin care, by restoring its basic
functions - barrier and immune. However, immunocosmetics have no preventive effect on
the body and even more so has nothing to do with cosmetics. At the moment, the field of this
"cosmetics" has not been sufficiently studied and needs more detailed consideration,
especially from the point of view of legislation.
References
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69. Development of a face cream formulation with an anti-couperose complex for
daily care
Bilym Anastasiia, Nataliia Sabadash
National University of Food Technologies, Kyiv, Ukraine
Introduction. Rosacea is a chronic inflammatory skin disease that primarily affects the
central area of the face. Rosacea is characteristic of sensitive skin, as it is a disease marked
with punctuated phases of exacerbated signs and symptoms that alternate with periods of
remission. These characteristic "stars" are not desirable for owners with such skin defects.
[1, 2].
Therefore, ways to combat them, as well as prevent their occurrence are very important
[3, 4].
Materials and methods. An analytical review of the scientific and technical literature,
clarified the range of components aimed at combating rosacea, analyzed the features of
rosacea, and developed a recipe for a face cream with anti-rosacea complex for daily care.
Results. The following ingredients were used to develop the formulation of this cream:
Lavender water, Oleum Persicarum, Emulsifying Wax, extracts of Arnica montana (arnica),
Lilium candidum (White lily), Potentilla erecta (lachatka erect), Ginkgo Biloba (Ginkgo
biloba), Sambucus nigra (Sambucus nigra), Stearic Acid, Guar Gum.
In the course of research, a formulation of a face cream with an anti-couperose complex
was developed. Three samples of face cream were obtained, the amount of complex extracts
in which was 3, 6, 8%, respectively. No extracts were added to the control sample.
A group of experts conducted an organoleptic evaluation of the cream. Samples were
evaluated on a 10-point scale, where 10…9 points - very nice, 8…7 points - nice, 6…5 points
- mediocre, 4…3 points - unpleasant, 2…1 points - bad.
Physicochemical parameters were determined: pH, mass fraction of total alkali, thermal
stability, colloidal stability. All samples meet the requirements of DSTU 4765-2007
"Cosmetic creams".
Conclusions. The results of the analysis showed that the anti-couperose complex of
extracts is best administered in an amount of 6% in a face cream. This sample of cosmetic
emulsion has the best organoleptic characteristics on the main descriptors "appearance",
"color", "ease of application", "stickiness", "feeling after application".
1. Steinhoff M, Schmelz M, Schauber J. Facial Erythema of Rosacea—Aetiology, Different Pathophysiologies and Treatment
Options. Acta Derm Venereol. 2016; 96: 579–586.
2. Blount BW, Pelletier AL. Rosacea: a common, yet commonly overlooked, condition. Am Fam Physician. 2002; 66:435–
40.
3. Draelos ZD. Cosmeceuticals in the rosacea patient. Cosmet Dermatol. 2002; 15:48–56.
4. Draelos ZD, Gold MH, Weiss RA, et al. Efficacy and safety of oxymetazoline cream 1.0% for treatment of persistent facial
erythema associated with rosacea: Findings from the 52-week open label REVEAL trial. J Am Acad Dermatol. 2018; 78(6):1156–
63.
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70. Formulation Development of Antiperspirant Foot Cream
with an Antifungal Effect
Anastasiia Andreichykova, Nataliia Sabadash
National University of Food Technologies, Kyiv, Ukraine
Introduction. Fungal infections are very common among adults and children. Scientific
studies have proved that tea tree essential oil prevents the growth of fungi. Tea tree essential
oil also can penetrate the nail layer and affect the fungi directly, as well as bacteria that can
develop on the affected skin prone to fungal infection. The aim of our work was to develop
a formulation of the antiperspirant foot cream with an antifungal effect.
Results. The following ingredients were used to develop the formulation: water,
carbomer 150, wax emulsion, distilled monoglyceride, lanolin, para-oxybenzoic acid methyl
ester, tea tree essential oil, lemon oil, eucalyptus oil. Three samples of foot cream were
obtained, the amount of tea tree essential oil was 0.5, 1.0, 1.5%, respectively. Tea tree
essential oil was not added to the control sample. While studying organoleptic properties, a
group of experts consisting of 12 people was selected. The analysis was carried out in a room
with an air temperature of (20 ± 2)°C, under equal conditions for all members of the expert
commission. Samples were evaluated on a 10-point scale, where 10… 9 points stand for “very
nice”, 8… 7 points stand for “nice”, 6… 5 points stand for “mediocre”, 4… 3 points stand
for “unpleasant”, 2… 1 points stand for “bad” (Table 1).
Table 1
Organoleptic characteristics of samples
of antiperspirant foot cream with antifungal effect
Criterion
Control
0,5%
1,0%
1,5%
Visual appearance
8,0
8,0
8,0
8,0
Color
8,0
8,0
8,0
8,0
Scent
5,0
7,0
10,0
8,0
Ease of application
10,0
10,0
10,0
10,0
Feeling after application
7,0
8,0
9,0
6,0
Physico-chemical parameters were determined: pH, mass fraction of total alkali, thermal
stability, colloidal stability. All samples meet the requirements of DSTU 4765-2007
"Cosmetic creams".
Conclusions. The results of the analysis showed that the most appropriate amount of tea
tree essential oil in foot cream is 1.0%. This sample has the best visual appearance, color,
ease of application, and feeling after application.
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71. Recipe for serum against acne with salicylic acid
Valentyna Kryshtof, Nataliia Sabadash
National University of Food Technologies, Kyiv, Ukraine
Introduction. Acne is an inflammatory disease of the hair follicles and sebaceous glands
of the skin. Acne usually affects areas with high sebaceous glands: face, chest, back. Acne is
a very common skin disease. Statistics indicate that acne affects: up to 80% of the population
aged 12 to 25 years; about 30… 40% of people over the age of 25.
Skin serum is not a moisturizer like lotion or cream. Most often, it is a highly
concentrated complex of substances that can quickly penetrate the skin. Due to the content
of an intensive dose of ingredients, the result of applying the serum is noticeable immediately,
because the skin instantly receives the required amount of active substances that help
eliminate common skin diseases.
Salicylic acid has an excellent exfoliating effect, removes keratinized skin cells, helps
clean pores, has antibacterial activity, regulates the sebaceous glands.
Materials and methods. An analytical review of the scientific and technical literature
to determine the organoleptic and physicochemical quality indicators of the developed
cosmetic serum against acne, the function of salicylic acid in cosmetics.
Results. To obtain serum against acne with salicylic acid used the following ingredients:
Hyssopus officinalis water; AC.NET (Water, Butylene Glycol, PEG-60 Almond Glycerides,
Caprylyl Glucol, Glycerin, Carbomer, Nordihydroguaiaretic Acid, Oleanolic Acid); Sodium
acrylates copolymer (and) Lecithin; Salicylic Acid; Phenoxyethanol; Melaleuca alternifolia
(Tea Tree) Oil; Citrus Aurantium Bergamia Peel Oil; Citrus limon (Lemon) Oil; Chamomilla
Recutita Flower Extract; Humulus lupulus Extract; Bisabolol.
According to the working recipe were obtained 3 samples of serum against acne, the
amount of salicylic acid in which was 1, 2, 3%, respectively. Salicylic acid was not added to
the control sample.
In the study of organoleptic properties, a group of experts consisting of 10 people was
selected. The analysis was performed under the same conditions for all members of the expert
commission in a room with an air temperature of (20 ± 2) ° C. Samples were evaluated on a
10-point scale, where 10… 9 points - very nice, 8… 7 points - nice, 6… 5 points - mediocre,
4… 3 points - unpleasant, 2… 1 points - bad.
Conclusions. An anti-acne serum with salicylic acid was obtained. It is established that
for oily, problem skin it is most expedient to enter salicylic acid in the amount of 1 and 2%,
depending on the degree of damage. But the priority amount of salicylic acid in the serum
will be equal to 1% to safely and effectively combat skin imperfections.
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1. Поліон Н. М. та співав. Акне і акнеподібні дерматози / Н. М. Поліон, А. Д. Дюдюн, В. В.
Горбунцов, Ж. А. Антипова // ДЗ «Дніпропетровська медична академія МОЗ України». – 2018.
– С. 87-98.
2. Kelly Bilodeau. Skin serum: What it can and can’t do / Harvard Women's Health Watch. – 2018.
3. Andrew N. Lin, Thomas Nakatsui. Salicylic acid revisited / International Journal of
Dermatology. – 1998; 37:335–342.

78

87 International scientific conference of young scientist and students
"Youth scientific achievements to the 21st century nutrition problem solution",
April 15–16, 2021. Book of Abstract. NUFT, Kyiv.

72. Development of a recipe for gel toothpaste with saccharin E954
Neliubina Olexandra, Nataliia Sabadash
National university of food technology, Kyiv, Ukraine
Introduction. It is impossible to find sucrose in modern toothpaste, because it has the
ability to lead to tooth decay. Therefore, sweeteners are used to give the paste a better taste
and mask the taste of abrasives and detergents. The most common of the mentioned
sweeteners is saccharin − a food additive E954. Unlike sucrose, saccharin has no adverse
effects on tooth enamel and is approved by the Joint Expert Commission on Food Additives
(JECFA) of the World Health Organization [1].
Materials and methods. There was conducted an analytical review of the scientific and
technical literature, also there was carried out an analysis of the properties of saccharine and
was developed a formulation of gel toothpaste with saccharine E954 [2].
Results. The following ingredients were used to formulate the gel toothpaste: AQUA,
GLYCERIN, PEG, SILICA, CALENDULA OFFICINALIS FLOWER EXTRACT,
SODIUM CARBOXYMETHYL CELLULOSE, SODIUM LAURETH SULFATE,
SODIUM MONOFLUOROPHOSPHATE, MINT FLAVOR, SODIUM BENZOATE,
SACCHARIN.
In the course of the research there was developed the formula of gel toothpaste with E954
saccharine, according to which 3 samples of toothpaste were obtained, where the quantity of
saccharine was 0.01, 0.1, 0.2 % accordingly. In the control sample saccharin was not added.
The organoleptic properties of toothpaste (table 1) samples were determined by applying
a thin even layer of a small number of samples on a sheet of white paper. Light grinding of
the sample determined the absence of grains, as well as the color, smell and taste of the paste.
Table 1
Organoleptic characteristics of samples of gel toothpaste with saccharin
Mass fraction of saccharin
Criterion
Control
0,01%
0,1%
0,2%
homogeneous
Appearance
homogeneous
homogeneous
homogeneous
transparent
transparent mass transparent mass transparent mass
mass
without foreign
without foreign
without foreign
without
Smell
odor
odor
odor
foreign odor
the taste is a
Taste
unpleasant taste,
pleasant sweet
the taste is
little sweeter,
you can feel the
taste, appropriate too sweet, not
but doesn`t mask
taste of other
for this type of
typical for
the taste of other
components
paste
toothpaste
components
Also, there were determined the physical and chemical indices of toothpaste, in particular
the foam number and foam resistance, as well as the water pH indicator.
Conclusions. According to the results of the research we can say that it is most desirable
to put saccharin in gel toothpaste in the amount of 0.1%. This sample corresponds to the
normative indicators.
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73. Development of a formulation of moisturizing solid shampoo
Kateryna Podmokova, Nataliia Sabadash, Igor Fesych
National University of Food Technologies, Kyiv, Ukraine
Introduction. Solid shampoos present some additional advantages compared to the
traditional ones. Among ingredients, water is largely present in liquid shampoos and, for that
reason, the use of preservatives is necessary. Instead, solid shampoos could decrease or even
eliminate water in the formula, thus reducing also the preservatives amount. Thanks to more
microbiological stability, solid shampoos have a longer shelf life than liquid shampoos. Solid
shampoos have a more convenient form of release, they are convenient to use when traveling.
They are easy to transport and reduce transportation costs by reducing the volume of finished
products. In addition, an important factor in the production of foaming cosmetics is to reduce
the consumption of drinking water as a primary human resource.
Moisturizing the hair is one of the important functions of the shampoo. Panthenol can be
an effective moisturizing component in the shampoo. Panthenol is widely used in cosmetics
industries for its hygroscopic properties. This property allows it to attract moisture from the
atmosphere and bind to water molecules, which helps moisturize the hair, stopping it from
dehydration
Materials and methods. . An analytical review of the scientific and technical literature
to development of a formulation of moisturizing solid shampoo and determine its
organoleptic and physicochemical indicators, considered the possibility of using panthenol
as a moisturizing component.
Results. The following ingredients were used as components of the recipe: Sodium Coco
Sulfate, Sodium Cocoyl Isethionate, Hydrolyzed Keratin, Coconut Oil, Deionized Water,
Panthenol, Formic Acid.
In the course of research, a formula of moisturizing solid shampoo was developed,
according to which 3 samples were obtained, the amount of panthenol in which was 1, 2 and
3%, respectively. Panthenol was not added to the control sample.
The quality control of the obtained cosmetic samples was carried out. The analysis was
performed under the same conditions in a room with air temperature (20±2)°С.
Organoleptic and physicochemical indicators were determined: appearance, color, odor,
moisturizing ability, feeling after use, pH, foaming ability, foam stability.
Conclusions. The use of 3% panthenol is limited, because panthenol forms a denser film
on the hair shaft and scalp, which can cause discomfort after use. Therefore, the most
appropriate introduction of panthenol in a moisturizing solid shampoo in the amount of 2%.
This sample has the best moisturizing ability and meets all regulatory indicators.
References:
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74. Development of a lip balm recipe with carnauba wax E903
Polina Horkunenko, Nataliia Sabadash
National University of Food Technologies, Kyiv, Ukraine
Introduction. Carnauba wax E903 is the hardest of the known natural waxes with a
melting point of 80-86 ° C, which makes it unique compared to other natural waxes. It
contains more esters (about 85%), but less wax acids (2… 3%) compared to beeswax.
Carnauba wax combines well with oils, fats and other waxes, which makes it widely used in
recipes for mascara, blush, liquid powder, ball deodorants and more. The high melting point
and hardness make it an important structuring ingredient for lipsticks to prevent them from
melting at higher temperatures (for example, when in the sun). In addition, it gives a good
shine to lipstick [1].
Materials and methods. An analytical review of the scientific and technical literature,
an analysis of the properties of carnauba wax and lip balm`s reciptes with carnauba wax
E903.
Results. The following ingredients were used to develop the lipstick recipe: Ricinus
Communis Seed Oil, Theobroma Cacao Seed Butter, Persea Gratissima (Avocado) Oil,
Simmondsia Chinensis (Jojoba) Seed Oil, Cocos Nucifera (Coconut) Oil, Copernicia Cerifera
(Carnauba) Wax, Tocopherol, Vitamin F, Benzyl Alcohol, Ethylhexylglycerin, Aroma.
In the course of research, a recipe for lip balm with carnauba wax was developed. Four
samples of lip balm were obtained, the amount of carnauba wax in which was 3, 4, 5, 6%,
respectively. Carnauba wax was not added to the control sample.
In the study of organoleptic properties, a group of experts consisting of 15 people was
selected. The analysis was performed under the same conditions for all members of the expert
commission in a room with air temperature (20 ± 2) ° C. Samples were evaluated on a 10point scale, where 10… 9 points - very nice, 8… 7 points - nice, 6… 5 points - mediocre, 4…
3 points - unpleasant, 2… 1 points - bad (Diagram 1).
Diagram 1
Organoleptic characteristics of samples of lip balm with carnauba wax
Appe…
10
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Color

0
Adhe…

Cont
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Odor
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Organoleptic parameters were determined, namely: appearance, color, odor, ease of
application, stickiness and sensation after application, as well as the determination of
physicochemical parameters. All samples meet the requirements of National Standards of
Ukraine 4774: 2007 "Cosmetic products for makeup on a fat-wax basis"
Conclusions. The results of the analysis showed that it is most appropriate to introduce
carnauba wax in lip balm in an amount of 5% (sample 3). This sample has the best
appearance, color, ease of application and feel after application.
References
Williams D.F. Waxes Used in Cosmetics / D.F. Williams. // Making Cosmetics Inc. – 2010. – С. 2.
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75. Determination of the elemental composition of lycopene by іnductively coupled
plasma mass spectrometry
Anastasiia Dziubenko, Myhaylo Milukin, Nataliia Sabadash
National University of Food Technologies, Kyiv, Ukraine
Introduction. Inductively coupled plasma mass spectrometry (ICP / MS) is a type of
mass spectrometry that is highly sensitive and able to detect a number of metals and several
non-metals in concentrations up to 10-10%, ie one particle out of 10-12. The method is based
on the use of plasma ionization as a source of ions, their distribution and detection.
Materials and methods. The object of the study was the food supplement E160d
lycopene, which is obtained by extraction from red tomatoes. Used in the food and cosmetics
industries, it is a powerful antioxidant for the prevention and treatment of cancer and skin
repair. Lycopene (mixture), weight of dry residue of aqueous emulsion of lycopene (mixture)
732 mg, volume of emulsion of lycopene (mixture) 200 ml. The ICP / MS method was used
to determine the micronutrient composition of the E160d food additive.
Results. Trace elements can be divided according to vital necessity (modern
classification):
‒ essential are vital elements: Cr = 0,993±0,242 mcg/L, Mn = 1,573±0,219 mcg/L, Co
= 0,004±0,001 mcg/L, Cu = 3,696±0,258 mcg/L, Zn = 1,754±0,241 mcg/L, Se =
0,104±0,015 mcg/L;
‒ conditionally essential trace elements are vital, but dangerous in large doses: Li =
0,109±0,008 mcg/L, V = 0,001±0,0003 mcg/L, Ni = 0,115±0,019 mcg/L, As =
0,095±0,009 mcg/L;
‒ toxic elements are substances that have a detrimental effect on the body: Be =
0,0045±0,001 mcg/L, Al = 0,874±0,312 mcg/L, Cd = 0,005±0,001 mcg/L, Ba =
0,136±0,03 mcg/L, TІ = 0,018±0,002 mcg/L, Pb = 0,025±0,004 mcg/L;
‒ potentially toxic are substances that have a possible harmful effect on the body: Rb
= 0,078±0,008 mcg/L, Ag = 0,004±0,001 mcg/L, In = 0,003±8,65583е-05 mcg/L, U =
0,002±0,001 mcg/L.
Conclusion. This experiment shows that E160d supplements contained the most
essential micronutrients from 0,004 to 3,7 mcg/L, toxic from 0,004 to 0,87 mcg/L,
conditionally essential from 0,001 to 0,115 mcg/L, and least potentially toxic. from 0,0018
to 0,078 mcg/L.
Therefore, we can conclude that the supplement contains a large number of useful trace
elements and is minimally contaminated with toxic, which confirms its positive effect on the
body. This study confirms the maximum allowable level of food additive E160d, which is
100 mg / kg.
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76. White oxide pigments in face powders
Khrystyna Perpeta, Sabadash Nataliia, Igor Fesych
National university of food technology, Kyiv, Ukraine
Introduction. Zinc oxide and titanium dioxide are use in face powders to aid in hiding
blemishes and brightening the skin. These oxides allow for the use of thinner coatings of
make-up material for the same desired effect [1].
Materials and methods. An analytical review of scientific and technical literature was
carried out, analyzing the properties of white oxide pigments in the face powder. The
ingredient composition of powders cosmetic and considered possible ways to use white
pigments in decorative cosmetics are studied.
Results. Mineral powder is a key component in makeup. Her main task - hide the
imperfections and resolve the surface and tone of the skin. In cosmetics (including face
powders), titanium dioxide and zinc oxide are use either as a sun filter or as a white pigment.
They are naturally-occurring minerals found in the earth’s crust. Because of their white color,
opaqueness, and ability to refract light, the ingredients are often used as pigments,
brighteners, and opacifiers (they make a formulation more opaque). In addition, zinc oxide
has anti-inflammatory, astringent, and drying properties.
Metal oxides have the ability to absorb skin oil, they can be used as fillers, and are
responsible for covering capacity and form the basis of loose and compact forms of release
[1].
TiO2 and ZnO are also a UV filters and so are effective active ingredients in sunscreens.
They’re often used in cosmetics loose and pressed powders, especially “mineral powder”
cosmetics, in addition to other cosmetics, lotions, toothpaste, and soap [2, 3].
Also, they show good photocatalytic activity. In the contact, these oxides with light on
the surface may be generated (formed) active forms of oxygen, which, in turn, can have a
negative impact on the skin [4].
Nanoparticles (NPs) are generally defined as particles having at least one dimension
smaller than 100 nm. Accordingly, particles with different morphologies, from equi-axial
shapes, whiskers, and nano-tubes to nanorods, need to be considered. Although micron-sized
and nano-sized TiO2 powders are, in general, chemically identical, due to their significantly
higher specific surface area, nano-powders may exhibit physical and chemical properties that
differ from the properties of microparticles [3, 4].
Conclusions: Generally the amount of titanium dioxide and zinc oxide are introduced
into the product (face powder) not ecxeeding 20%. Basics for oily skin may contain both
components in a formation of up to 30%.
References:
1. Klingshrin, C. ZnO: material, physics and applications / C. Klingshrin //
Chemphyschem. – 2007. – 8 (6), – P. 782-803.
2. Cao, Z. synthesis and UV shielding properties of zinc oxide ultrafine particles
modified with silica and trimethyl siloxane / Z. Cao, Z. Zhang, F. Wang, G. Wang // Colloids
Surf A Physicochem Eng Asp. – 2009. – №340. – P. 161-167.
3. Becheri, A. Synthesis and characterization of zinc oxide nanoparticles: application to
textiles as UV-absorbers / A. Becheri, M. Durr, P. Lo Nostro, P. Baglioni // J. Nanopart.Res.
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4. Enhanced photocatalytic performance of TiO2-ZnO hybrid nanostructures / C. Cheng,
A. Amini, C. Zhu, Z. Xu, et. // Sci. Rep. – 2014. – 4; №: 4181.
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77. Inhibitor activity of maleimide in mild steel corrosion in 1M H2SO4
Stela Radoslavova, Temenuzhka Haralanova
Department of Chemistry, Food and Biotechnologies,
University of Ruse “Angel Kanchev", Razgrad Branch, Bulgaria
Introduction. It is known that a large number of organic compounds imported as
additives in a corrosive environment or in a protective coating (masks, paints, varnishes,
polymers, etc.) reduce both the rate of corrosion and its harmful effects.
Materials and methods. The organic compound maleimide was synthesized in
laboratory conditions and its purity was controlled by means of IR spectroscopy.
The studies on the inhibitory action of the organic compound and the corrosion
resistance of the steel specimens were conducted by applying a gravimetric (weight) method.
Results and discussion. The effect of the inhibitor concentration on the corrosion rate
of steel in a 1 M H2SO4 solution was investigated. The obtained values for the corrosion rate
(K) and the degree of protection (Z) of the tested steel samples at different concentrations of
the organic additive, at 250C temperature, are presented in Table 1.
Table 1 Corrosion rate (k) and degree of protection (Z) values for different
concentrations of the organic additive at 25 0C temperature
C
µmol/dm3
0
0,5
1,5
2.0
2,5

K
g/m2.h
1.30
1.12
0.92
0.65
0.61

Z
%
14.01
29.37
50.10
53.17

Y
1.16
1.42
2.04
2.14

The obtained results do not show values characteristic of good inhibitory protection of
the steel specimen in the studied corrosion environment.
One of the reasons for this is the poor solubility of the investigated substance in both
water and ethanol. This circumstance limits its maximum possible concentration that can be
practically achieved in sulfuric acid corrosion environment.
Conclusions. The studies performed help to clarify the relationship of the inhibitory
properties of different classes of organic compounds with the presence of different functional
groups in their structure.
References
1.Popova, A., Vasilev, A., Deligeorgiev, T. (2018). Evaluation of the Electrochemical
Impedance Measurement of Mild Steel Corrosion in an Acidic Medium, in the Presence of
Quaternary Ammonium Bromides, Portugaliae Electrochim. Acta, 36(6), 423-435.
2. Sadeghi, R., Erami. M., Amirnasr, S. M., Talebian, M., Farrokhpour, H., Raeissi, K.,
(2019). Carboxamide derivatives as new corrosion inhibitors for mild steel protection in
hydrochloric acid solution, Corros. Sci. 151, 190-197.
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78. Synthesis and study of blue diopside ceramic pigments
Tsvetalina Ibreva1, Tsvetan Dimitrov2
1 – Prof. Assen Zlatarov University, Burgas, Bulgaria
2 – University of Ruse “Angel Kanchev”, Branch Razgrad, Bulgaria
Introduction. Ceramic pigments are inorganic colored finely dispersed powders
which, when added to a material, impart certain color and change some of its properties.
Diopside CaMgSi2O6 is a clinopyroxene which forms a complete solid solution series with
hedenbergite (CaFeSi2O6) and augite.
Materials and methods. For the preparation of diopside ceramic pigments in the
system CaO.0,3CoO.0,7MgO.2SiO2, the blends were defined on the basis of the
stoichiometry of the main mineral – diopside CaO.MgO.2SiO2. The materials used for the
synthesis were CaCO3, Co3O4, MgO and SiO2.nH2О. The substance used to introduce SiO2
into the system - SiO2.nH2O, is much more reactive than the common quartz sand and the
particle sizes were dispersed in the range 2-7m. The quantities of the materials from which
100 g blend is prepared were weighed with precision of 0,1 g, then they were mixed and
homogenized in dry state in a planetary mill Pulverizete - 6, product of “Fritch”. The sintering
was carried out in a laboratory muffle oven at heating rate 300 - 400оС/h in air atmosphere
at 1000оС, 1100оС and 1200оС.
Results and discussion. X-ray phase analysis as a direct method for identification of
phases. The main task of the X-ray analysis was to identify the different phases individually
or aim blends using the diffraction pattern registered from the sample studied. The X-ray
studies were performed on an apparatus IRIS with Сu Кα radiation and nickel filter, in the
range of angles from 2 to 80о. The interplanar distances (d, nm) were calculated by the
formula of Wulf - Bragg: n.λ = 2d.sin θ, where: λ – X-ray wavelength, nm; n – diffraction
order (n = positive integer); θ – Bragg’s angle of diffraction, grad. X-ray patterns of the
diopside ceramic pigments synthesized are presented in Fig.1.

Fig. 1. X-ray patterns of pigments in the system CaO.0,3CoO.0,7MgO.2SiO2 taken at
1000оС, 1100оС and 1200оС
● - Co - Diopside, ◊ - Wollastonite □ - CoMgSiO4 , x - Cristobalite
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The pigments synthesized had stable blue color and significant formation of the main
phase - the mineral diopside CaO.MgO.2SiO2, was observed at 1000оС, although reflexes
from wollastonite (CaSiO3), crystobalite (SiO2) and CoMgSiO4 were also observed.
The coloring ion is introduced in it filling the gaps in the crystal lattice. Thus, it settles
in a rigid crystal lattice in the structure of the main phase without affecting it except for the
color. With the increase of temperature, the wollastonite and cristobalite content decreases,
due to its transformation into diopside.
Color is one of the most important properties of the pigments. Colored substances
absorb and transform light of certain wavelengths within the visible spectrum due to their
atomic structure. Using the CIELab, not only the colors of ceramic pigments are determined
but also these of other materials which means that this system is universal and it is widely
used. In the system CIELab, the color co-ordinates determined are as follows:
- L* - lightness, L*=0 – black color, L*=100 – white color
- a* - green color ( - ) / red color ( + )
- b* - blue color ( - ) / yellow color ( + )
The colors of the pigments were determined spectrometrically with a Tintometer RT
100 Colour. The results obtained from the measurements are presented in Table 1.
Table 1 Results obtained from the measurement of the color coordinates
Pigment
Color
L*
a*

b*

CaO.0,3CoO.0,7MgO.2SiO2 - 1000oC

45,2

0,1

-7,9

CaO.0,3CoO.0,7MgO.2SiO2 - 1100oC

55,8

7,4

-22,3

CaO.0,3CoO.0,7MgO.2SiO2 - 1200oC

53,5

17,8

-15,1

It can be seen from the data presented that the best results were obtained by the
synthesis of the CaO.0,3CoO.0,7MgO.2SiO2 - 1100oC pigments, where the amount of blue
color measured in the CIELab system was b* = -22.3.
Conclusions. Blue ceramic pigments were synthesized on the basis of the diopside
by the method of solid phase sintering. The optimal parameters of the process of synthesis
were determined. The best results were obtained with the pigment synthesized at sintering
temperature of 1100 оС. The X-ray phase analysis indicated that the addition of Co to the
initial mixture leads to worse substitution of Mg by cobalt in the diopside lattice.
The pigments obtained are suitable and can successfully be use in glazes for tiles and
sanitary ceramics.
Acknowledgements:
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79. Synthesis of phenothiazinyl derivatives
Iliana Nikolova, Sinem Osman
Department of Chemical, Food and Biotechnologies,
Razgrad Branch, “Angel Kanchev” University of Ruse, Bulgaria
Introduction. Phenothiazines, nitrogen- and sulfur-containing tricyclic compounds
have been known for more than a hundred years. This class of organic compounds is
extremely important due to its significant biological and chemical properties.
Materials and methods. All used chemicals were purchased from Merck. The melting
point was determined by a SMP-10 digital melting point apparatus. The IR spectra were taken
on PerkinElmer FTIR-1600 spectrometer in KBr discs. The NMR spectra were obtained on
Bruker Avance III HD (500.13 MHz for 1H and 125 MHz for 13C NMR) spectrometer.
Results and discussion. By combining in one molecule the 1,8-naphthoylene-1ʹ,2ʹbenzimidazole group with that of phenothiazine, we obtained orange-red luminophores (I).
The scheme of synthesis can be presented as follows:
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Two isomeric products Ia and Ib were obtained. Its were detected by IR and NMR
spectra. The results of the studies prove the structure of the new compounds. Their
physicochemical data have been determined.
Conclusion. Two isomers containing a phenothiazine ring and a 1,8- naphthoylene1ʹ,2ʹ-benzimidazole group there have been synthezed .The compounds have been identified
by spectral methods.
References
Pluta K., Morak-Młodawska B., Jelen M. (2011), Recent progress in biological activities of
synthesized phenothiazines. European Journal of Medicinal Chemistry, 46, 3179 – 3189
Acknowledgments. The authors acknowledge the support of the Science
Fund of the University of Ruse, Bulgaria (project 2021/BRz-01)

87

87 International scientific conference of young scientist and students
"Youth scientific achievements to the 21st century nutrition problem solution",
April 15–16, 2021. Book of Abstract. NUFT, Kyiv

Section 2
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1. Effects of ionizing radiation on rheological behavior and hardness of EPDM-based
rubber mixture
Pavel Garchev, Delyan Gospodinov, Vilhelm Hadjiiski, Yosif Munev
University for Food Technologies, Plovdiv, Bulgaria
Introduction. Studies are required aiming to gain better understanding of the nature of
influence of certain factors over the kinetics of the radiolysis process in different materials.
Materials and methods. A set of raw non vulcanized samples from the studied rubber
mixture are subjected to Mooney viscosity testing at temperature of 180º C. Additional
samples from the mixture are vulcanized and Shore A hardness measurement is conducted.
Another set of samples consisting of raw non vulcanized test pieces and vulcanized test pieces
are exposed to ionizing radiation for a period of 100 days. The ionizing radiation is emitted
by source with 60Co radionuclide which undergoes β– decay mode emitting electrons (β rays)
with mean energy of 96,41 keV and photons (γ rays) with energy of 1173,2 keV and 1332,4
keV. The estimated total absorbed dose (from β and γ rays) is between 13 kGy and 19 kGy.
The irradiated samples are then tested again: Mooney viscosity testing for non vulcanized
test pieces and Shore A measurement for the vulcanized test pieces. Results are then
compared.
Results. For the past years there has been an increasing interest towards scientific studies
regarding the possibilities to process materials using ionizing radiation. Such possibilities are
related to the distinguishable nature of interaction of ionizing radiation with the materials
which comes down to changes of the molecular structure and chemical composition of the
irradiated materials. These changes cause irreversible modifications in the basic physical and
chemical properties of the materials, which means that ionizing radiation can be used as a
tool for processing of materials.
The process of radiolysis is dependant on many factors such as: the absorbed dose,
chemical composition of the surrounding environment, environmental pressure and
temperature, phase state of the irradiated material, its chemical composition, temperature,
molecular structure and so on. The significant number of factor influencing the process
provide excellent possibilities for control and achievement of desired results. That is why
studies are required aiming to gain better understanding of the nature of influence of certain
factors over the kinetics of the radiolysis process in different materials.
Samples of EPDM-based rubber mixture have been exposed to β and γ rays under
conditions of inert atmosphere. The mixture, which is certified for direct contact with
drinkable water, is used for production of sealing elements in household water heaters and
pipe lines. The rheological behavior of the mixture before and after irradiation as well as
Shore A hardness have been compared.
Clear difference is observed in the rheological behavior of the irradiated and non
irradiated test pieces. Irradiated test pieces show rather slower increase of Mooney viscosity
values trough the testing time period of 180 seconds. Higher Shore A values have been
measured for the irradiated vulcanized test pieces.
Conclusions. Effects of ionizing radiation on EPDM-based rubber mixture certified for
direct contact with drinkable water have been studied by means of comparative analysis of
rheological behavior and Shore A hardness values.
References
3.
Spadaro G., Alessi S., Dispenza C., Ionizing radiation-induced crosslinking and degradation of polymers,
Applications of ionizing radiation in materials processing, 2017, Chapter 7, Volume 1, ISBN 978-83933935-9-6.
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2. Disintegration of microbial biomass using bead mills
Kateryna Hrininh1, Stanka Damyanova2, Oleksii Gubenia1
1 – National University of Food Technologies, Kyiv, Ukraine
2 – University of Ruse “Angel Kanchev”, Razgrad Branch
Introduction. In pharmaceutical biotechnology, the target products of biosynthesis of
microorganisms are used, which can be extracellular and intracellular. For intracellular
products, the cell membrane must first be destroy. Then the content of cells - proteins,
enzymes, amino acids, lipids, carbohydrates and others are isolated from the solution by
general methods.
Materials and methods. Based on modern scientific literature the analysis of the main
important parameters of bead mills for the process of disintegration of microbial biomass is
carry out.
Results. Bead mills are effective for disintegration of cell walls of industrially important
microorganisms, such as microalgae Chlorella vulgaris, Neochloris oleoabundans and
Tetraselmis suecica for fractionation of the main valuable components of biomass (proteins,
carbohydrates and lipids). Bacteria Escherichia coli to obtain recombinant intracellular
protein of cytochrome b5, as well as bacteria Brevibacterium ammmiagenes, Bacillus
sphaericus, Lactobacillus confusus, Arthrobacter sp. and yeast Saccharomyces cerevisiae,
Saccharomyces carlsbergensis, Candida boidinii to obtain intracellular enzymes; for the
micellar fungus Neurospora sitophila in order to obtain a secondary source of cellulases.
Parameters such as stirrer speed, biomass concentration in the suspension, bulk density
of beads, strain-specific parameters, (cell size and cell wall strength, biomass state (wet /
dry)) did not affect the disintegration efficiency. And such parameters as the size (diameter)
of the beads, the residence time of the raw material in the working chamber, the flow rate of
the suspension, the number of passes of the suspension, the number of loaded beads in the
working chamber were very important in the process of destruction and, accordingly,
obtaining the target product.
The smallest balls (0.3 mm) lead to higher kinetic values, with minimal specific energy
consumption, and the best product yield (up to 85% without combination with other methods
of cell wall destruction) compared to large bead size (0.4–1.0 mm). Filling the working
chamber with beads is also important: working with a large number of working bodies (65–
85%) is crucial to ensure an energy-efficient process.
Conclusion. It was determined:
1. Disintegration is effective for yeast, bacteria, microalgae and micelle fungi;
2. Key parameters for disintegration: flow rate of the suspension, the number of passes
of the suspension, the volume of the working bodies in the chamber, the speed of the working
body, the diameter of the working bodies, the residence time of the product in the working
chamber;
3. The minimum optimal parameters of disintegration are as follows: the volume of the
working bodies in the chamber 65-85%, the diameter of the working bodies 0.3-0.4 mm.
References.
1. Alavijen R.S., Karimi K., Wijffels R., van den Berg C., Eppink M. (2020), Combined bead
milling and enzymatic hydrolysis for efficient fractionation of lipids, proteins, and carbohydrates
of Chlorella vulgaris microalgae, Bioresource Technology, 309, pp.1-9.
2. Baldwin C.V., Moo-Young M. (1991), Disruption of a filamentous fungal organism (N. sitophila)
using a bead mill of novel design, Biotechnology Techniques, 5(5), pp. 331–336.
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3. Rheological properties of the suspension during grinding in bead mills
Kateryna Hrininh, Yuliia Telychkun, Oleksii Gubenia
National University of Food Technologies, Kyiv, Ukraine
Introduction. There is insufficient data in the scientific literature on the change in the
rheological properties of suspensions based on vegetable fats during their processing in a
bead mill.
Materials and methods. The study of rheological characteristics was perform on a
rotary viscometer Reotest 2. The suspension was prepared according to the recipe: iron oxide
red pigment 120 – 40%, castor oil – 60%. Duration of grinding – 45 minutes. During grinding,
samples were took from the mill chamber every 5 minutes to measure the shear stress at
different values of the shear rate.
Results. The obtained results make it possible to construct a curve of the flow of the
suspension and a curve of the dependence of the effective viscosity on the shear rate during
grinding on the temperature change in the working chamber:

Fig. 2. The dependence of the effective
viscosity on the shear rate during grinding
depending on the temperature change in the
working chamber
As a result of mathematical processing of experimental data, the equation of the
dependence of the effective viscosity on the shear rate during grinding of the suspension is
obtained:
τ = (-0,015t + 1,62)γ + 0,27t +4,7
and the equation of elasticity of the effective viscosity from the shear rate:
η = 13,325γ−0,443 +11,023γ−0,456
Conclusions.
1. Suspension within the studied range does not change the nature of the flow depending
on the time interval of measurements and the change in temperature.
2. The effective viscosity during grinding and its dependence on the shear rate confirms
the non-Newtonian character of the suspension and is define as a linear plastic body.
3. The finished product has 6.5 time’s higher viscosity than pure castor oil, which is due
to the high dry matter content (40%) and the increase in the newly formed area.
Fig.1. Experimental curve of the flow of the
suspension depending on the temperature
change in the working chamber

References.
Rachok V. (2018), Influence of working elements of various configurations on the process of yeast
dough kneading, Ukrainian Food Journal, 7(1), pp. 120–134.
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4. Analysis of types of working bodies and features of their application in bead mills
Kateryna Hrininh, Oleksandr Trokhymchuk, Oleksandr Zaporozhets, Oleksii Gubenia

National University of Food Technologies, Kyiv, Ukraine
Introduction. Bead mill – a type of mill used to obtain ultrafine products in a liquid
medium by grinding the suspension of the material with solid balls – beads.
Materials and methods. Analytical research was conduct based on modern literature
sources.
Results. Working bodies can be glass, ceramic and steel.
Glass beads are made of borosilicate, sodium-lime or quartz glass.
Advantages: tolerance for diameter and roundness is <10 μm; homogeneous surfaces
with a certain roughness with ra ≤ 30 nm; absence of adhesions, inclusions and air bubbles;
chemical resistance allows to use in aggressive environments; suitable for food contact.
Ceramic beads are made of zirconium oxide stabilized with yttrium or cerium; a mixture
of tungsten carbide and zirconium oxide stabilized with yttrium; zirconium-aluminastabilized cerium, etc. and can be used as an alternative to steel beads.
Advantages: extremely high wear resistance; fine-porous dense sintered structure;
smooth surface, high roundness; high hardness (according to Vickers up to 1600 HV),
specific gravity and bulk density; do not have radioactivity.
Steel beads are made of bearing or chrome steel.
Advantages of steel beads: fine-grained microstructure; high resistance to destruction;
high wear resistance (Vickers hardness up to 900 HV); suitable for contact with food; smooth
surface, good sphericity.
Recommendations for use: Glass beads are used for agrochemicals, in the paint and
varnish industry, for the production of pigments / dyes.
Steel beads are use in the production of printing inks, ceramics / glass, for the production
of pigments / dyes and in the food industry for grinding cocoa mass and chocolate.
Ceramic beads are universal and can be used in the production of agrochemicals; printing
inks; ceramics / glass; digital ink; in the paint and varnish industry; mining of ores / minerals
/ metals; nanoproducts; production of pharmaceuticals; production of pigments / dyes; in the
food industry; production of cosmetics.
Conclusions. Properly selected type, size and number of working bodies ensures
maximum product quality and high efficiency of the ultra-fine grinding process in bead mills.
References.
1. Sigmund Lindner GmbH, Available at: https://www.sigmund-lindner.com.
2. Weber U., Langlois D. (2010), The effect of grinding media performance on milling and
operational behaviour, The Journal of The Southern African Institute of Mining and Metallurgy, 110,
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5. Use of X-rays to assess the quality of food
Vladyslava Kuzinska, Svitlana Litvynchuk
National University of Food Technologies, Kyiv, Ukraine
Introduction. X-ray methods for quality control of products are gaining popularity
nowadays and are used in the food industry increasingly. X-ray methods are non-destructive
for food products and that makes it possible to assess their internal quality [1].
Material and methods. In modern industrial quality control two X-ray methods are used
that enable to grade the quality of food (fruits, vegetables, crops, nuts).
Results. The first method is based on the registration of the intensity of X-ray passing
through the product and absorbed by its tissue. The intensity of the radiation that passes
through the raw material depends on the intensity of the radiation that falls on the object and
on its sizes and density. The distance passed by radiation increases from the edge to the
middle of the product, where the lowest radiation intensity is observed.
The second method involves the implementation of computed tomography, the main idea
of which is the circular X-ray irradiation of the object with the subsequent construction of its
image using X-ray tomography. X-rays that pass through the substance are partially absorbed
and their intensity decreases due to attenuation factor.
When X-rays hit a material some are absorbed and others pass through [2]. Nondestructive testing uses this property to check and evaluate the internal condition of the object
without damaging it. Thicker materials with a high atomic number usually block X-rays. If
there are such materials in the object, the contrast that appears on the X-ray image depends
on the difference in their thickness and type of material. It allows to detect foreign objects
with high accuracy when they get into food [3].
X-ray methods enable assessment of the ripeness level of tomatoes, detection of the
presence of cavities in potatoes, dents in apples, damages caused by freezing citrus, ring rot
in onions and the centers of insect infections in nuts.
The potential of X-ray inspection for assessing the quality of vegetables, fruits, grains,
and detection of bones in chicken and fish was highlighted in considerable research [4, 5].
In the study [6] a computer program was developed that enables analyzing the X-ray
images and classify each seed as damaged or undamaged.
Conclusions. The use of X-rays, which can be used to assess the quality of food products,
detect physical defects and contamination without damaging the product, is an important part
of quality control for the food industry.
References
1. Nachiket Kotwaliwale (2014). X-ray imaging methods for internal quality evaluation
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6. Determination of the kilogram through the Planck constant
Oleksandra Lukiyanik1, Diana Hutsalo2, Svitlana Litvynchuk1, Inna Hutsalo1
1 – National University of Food Technologies, Kyiv, Ukraine
2 – National Aviation University, Kyiv, Ukraine
Introduction. The participants of the General Conference on Weights and Measures,
held on November 16, 2018 in Paris, changed the definitions for four units of the International
System of Units of Physical Quantities, including kilograms.
Materials and methods. Scientists have abandoned the use of the standard kilogram,
this value is determined by the Planck constant.
Results. The metric system was adopted in 1795. Then the kilogram was defined as the
mass equivalent of a liter of pure water at the melting point of ice. In 1799, the standard
kilogram was first made – it was a platinum weight. In 1889, it was replaced by a 4-antimeter
cylinder made of platinum-iridium alloy (which is the unofficial name known as "Le Grand
K"). It has been stored in the suburbs of Paris since 1889.
At the same time, 40 copies were created and sent to the national bureaus of weights and
measures of different countries. They were periodically compared with the original. These
comparisons showed that the masses of the copies of the standard changed by ± 50 milligrams
every 100 years. The weight of the kilogram standard also changed, but there was nothing to
compare it with. It is not essential for everyday life, but for science it is quite fundamental.
Therefore, scientists at a conference in Versailles later decided that the unit of mass should
be tied to fundamental or atomic quantities. For this purpose, the Planck constant is used to
determine the kilogram. That is, a kilogram is a coefficient that relates the amount of energy
of a quantum to the frequency of its radiation, equal to 6.626 × 10-34 joule-seconds. The new
system allowed anyone who has a device called the "Kibble balance" to determine a kilogram.
It measures the amount of electric current required to create an electromagnetic field equal
to the force acting on the selected mass. The mass of the object is based on the equality of
electrical and mechanical forces. Any country can use the "Kibble balance" on its own, and
will not need a reference kilogram. The complete refusal to use the kilogram standard took
place on May 20, 2019. Until then, the kilogram remained the last unit for which the physical
standard was still used. After binding to the Planck constant, the reference kilogram no longer
weighs so much – the weight of the cylinder will differ from the kilogram by ± 10
micrograms.
Conclusions. Since the kilogram remained the only unit of the SI system determined by
the subject, scientists at the General Conference on Weights and Measures in France
abandoned the use of its standard (platinum-iridium cylinder) and approved a new definition
through Planck's constant. The kilogram is measured using the "Kibble balance". Thus, all
units of the SI system are tied to fundamental physical constants.
References
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2. https://www.unian.ua/science/10340616-vcheni-zminiliviznachennyakilograma.html
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7. Holography and its practical use
Vladislav Bozhko, Viktor Tovarnykh, Halyna Shatkovska, Svitlana Litvynchuk
National University of Food Technologies, Kyiv, Ukraine
Introduction. Holography methods are increasingly being developed. They can be used in
computers with holographic memory, holographic electron microscope, holographic film and
television, holographic interferometry, etc.
Materials and methods. The idea and principles of holography formulated by D. Gabort were
born in the development of a completely different problem ‒ the electronic microscope's improvement.
The essence of the idea was to capture complete information about the subject and information about
the amplitude and the phase of the light wave.
Results. Holography is based on two physical phenomena ‒ diffraction and interference of light
waves. The interference pattern fixed on a light-sensitive surface after manifestation is called a
hologram. To see the image of the object, the hologram must be illuminated by the same reference wave
used to obtain it. The hologram is a normal diffraction grating in the simple case. After processing the
photoplate, those areas of the hologram where the phases of the reference and object waves coincided,
will be the most transparent. The areas of the hologram will be dark where the waves were in antiphase.
A holographic image can reproduce an exact three-dimensional copy of the original object. Such
an image with many angles, which modify with the change of the observation point, has an amazing
realism and often does not differ from the real object. Modern holograms are observed when illuminated
by ordinary light sources, and full volume in combination with high accuracy of transmission of the
texture of the surfaces provides the full effect of presence.
Holographic images of unique art objects allow many people to «see» these objects at the same
time in many places. The experimental shooting of three-dimensional holographic films has already
been made. The hologram can be restored by shining it with coherent emission having a wavelength
that is greater than the wavelength of the emission with which the hologram was obtained. In this case,
the size of the image will be larger than the size of the object. The functioning of holographic
microscopes is based on this. Holographic recording using a laser beam allows capturing vibrations and
deformations that occur in various components and parts of working machines. Another technical
application of holography is the quantitative study of air flows in wind tunnels. Holograms are
indispensable in the manufacture of high-quality reproductions of sculptures, museum exhibits, and
more. At the same time, the possibility of creating three-dimensional images opens up new directions
in art ‒ visual holography and optical design. Holograms are widely used in souvenirs and as jewelry,
as well as in advertising.
The concerted efforts of many researchers have accumulated a number of information and facts
about the properties of three-dimensional holograms. It turns out that the materialized threedimensional picture of intensity waves is able to reproduce the wave field with all its parameters ‒
amplitude, phase, spectral composition, state of polarization, and even with changes in these parameters
over time. However, the general picture of this phenomenon is still far from complete. There is every
reason to believe that new unexpected optical properties of holograms will be discovered.
Conclusions. Holograms have a unique property ‒ to restore a full-fledged three-dimensional
image of real objects. The precedent of combining holography and nonlinear optics into dynamic
holography shows that the introduction of holography ideas in related fields of knowledge can lead to
the emergence of completely new directions.
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8. The feasibility of applying NIR spectroscopy to detect adulteration in black pepper
Kateryna Shubina, Volodymyr Vyshniak
National University of Food Technologies, Kyiv, Ukraine
Introduction. Black pepper is the most widely used spice in the world. Spices are highly vulnerable
to economically motivated adulteration as they are high value products and traded along complex
supply chains.
Materials and methods. Investigations of samples of various varieties of pepper in natural and
crushed form, as well as with the addition of impurities, were carried out by the method of near infrared
(NIR) diffuse reflection spectroscopy.
Results. The adulteration of food is an issue of growing global importance. Whether incidental
(addition of foreign substances due to negligence) or intentional (addition of foreign substances for
economic gain), adulteration of food presents legal, medical issues. The main fraud opportunity is to
add cheaper bulking materials. The development of methods for the reliable detection of adulterants
within food has, therefore, received considerable scientific interest in recent years. The revealed spectral
patterns allow us to talk about the possible use of infrared spectroscopy of diffuse reflection to control
the quality indicators of whole and ground black pepper, as well as the detection of counterfeit. Fig. 1
shows typical infrared spectra of whole grains and ground black pepper. When pepper is ground, the
spectral peaks become more pronounced, but retain their position.
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Fig. 1. Near infrared diffuse reflectance spectra: a – whole black peppercorns; b – ground black
pepper

Conclusions. This study points to the possibility of using infrared spectroscopy for quality control
and detection of counterfeit spices containing black pepper.
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9. Consumer choice challenge
Polina Rudovska, Olena Radzievska
National University of Food Technologies, Kyiv, Ukraine
Introduction. The problem of consumer choice (the problem of rational consumer
behavior in the market) is considered, which consists in choosing such a consumer set that
maximizes the utility function for a given budget constraint
Materials and methods. For Stone's model, the Lagrange multiplier method is used to
find the demand function for three goods under given budget constraints
Results. The problem of consumer choice is to determine such a consumer set
( x1 , x2 , x3 ) that maximizes its utility function for a given budget constraint.
We denote by x1 , x2 , x3 the consumer set of three goods; through p1 , p2 , p3 market prices of
one unit of the corresponding good; I - income of an individual, which he is willing to spend
on the acquisition of these benefits; through a1 , a2 , a3 we denote the minimum amount of the
corresponding good, which is acquired in any case and is not a subject of choice.With the
introduced designations, the consumer choice problem is:



U( x1 , x2 , x3 )  ( x1  a1 ) 1 ( x2  a2 ) 2 ( x3  a3 ) 3  max

p1 x1  p2 x2  p3 x3  I
Let us write the Lagrange function for this problem and examine it for an unconditional
extremum

L( x1 , x2 , x3 ,  )  U ( x1 , x2 , x3 )   ( p1 x1  p2 x2  p3 x3  I )

Equating to zero the partial derivatives of the Lagrange function with respect to the
variables x1 , x2 , x3 ,  , we obtai
xi  ai 

 iU ( x1 , x2 , x3 )
 pi

Considering also the equality p1 x1  p2 x2  p3 x3  I =0 we have a demand function
3

xi  ai 

 i ( I   pi ai )
i 1
3

pi   i
i 1

Conclusion. The obtained representation for the demand function has the following
economic interpretation. First, the minimum required amount of each good is acquired.
Then the amount of money remaining after this is calculated, which is distributed in
proportion to the weights i . Dividing the amount of money by the price pi , we get an
additional amount of the i-th good purchased over the minimum.
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10. Evaluation of Urea Use Conditions for Flue Gas Desulfurization
Wlodzimierz Przybylski, Igor Volchyn
National University of Food Technologies, Kyiv, Ukraine
Coal Energy Technology Institute of the NAS of Ukraine, Kyiv, Ukraine
Introduction. Modern development of thermal power industry is aimed at compliance
with the principles of HELE (High Efficiency and Low Emission) and Zero Wastes.
Therefore, the development of technology for flue gas desulfurization based on urea as an
environmentally friendly sorbent to obtain as a product the ammonium sulfate, which is a
mineral fertilizer, is an actual task.
Methods. The analysis of flue gas desulfurization methods using ammonia and urea as
sorbents is performed. Differences between ammonium sorbents are determined. The
conditions for effective use of urea as a reagent for the SO2 removal have been determined.
Results and Discussion. The experience of operation of wet ammonium desulfurization
plants has shown high efficiency of sulfur dioxide removal to obtain crystalline ammonium
sulfate, which is released from the final solution of the product. An aqueous solution of
ammonia is used as a sorbent. The disadvantages of the wet method are high water
consumption, high energy consumption and technological difficulties of separating the
(NH4)2SO4 from solution. The semi-dry ammonium sulfur purification technology developed
in the CETI has shown high efficiency in obtaining the ammonium sulfate powder as the final
product. A feature of this technology is the absorption of SO2 by ammonia both in the liquid
phase and in the gaseous medium [1]. The main disadvantage of ammonium methods is the
use of NH3 solution, the content of which in the flue gas is limited to no more than 25 ppm.
In addition, transportation and storage of 25% ammonia solution requires additional safety
and monitoring measures. Urea (NH2)2CO is a solid product of the reaction of ammonia and
carbon dioxide, which is easily transported and stored. It is a non-toxic substance that
dissolves well in water. Experiments in the CETI on the wet absorption of sulfur dioxide by
a solution of (NH2)2CO at ambient temperature showed a lower efficiency of the SO2 binding
with urea than with ammonia.
It is known that in the process of urea hydrolysis at temperature of 140 °C and pressure
of 0.4 MPa, an aqueous solution of urea decomposes into ammonia and water. These products
can be used in the technology of semi-dry ammonium desulfurization. An alternative may be
to heat an aqueous solution of urea at a temperature above 80 °C, when at atmospheric
pressure begins the formation of ammonium carbamate NH4O-CO-NH2, which easily
decomposes into components (2NH3, CO2 and H2O) and can be a source of ammonia.
Conclusions. Experience has shown the high efficiency of ammonium desulfurization
technologies to obtain a commercial product – ammonium sulfate. Urea as an alternative to
ammonia has advantages concerning the safety, transportation, and storage. The use of the
processes of urea hydrolysis or heating of an aqueous solution of ammonia urea will provide
a safe source of ammonia for further use in the technology of semi-dry desulfurization.
References.
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11. Results of REDUXCO Combustion Catalyst Testing at Cement Plant
Vitaliy Mokretskyy, Igor Volchyn
National University of Food Technologies, Kyiv, Ukraine
Coal Energy Technology Institute of the NAS of Ukraine, Kyiv, Ukraine
Introduction. The use of a combustion catalyst to increase the fuel combustion
efficiency in the clinker production is an urgent task in technical and environmental aspects.
Methods and Materials. The tests to determine the efficiency of the use of the
REDUXCO combustion catalyst [1] by burning petroleum coke in a cement kiln were
conducted. The effects of applying the catalyst on the fuel combustion, the stability of kiln
operation, and the improvement of clinker production efficiency were investigated. The
pollutants content in the exhaust gases were determined. The REDUXCO combustion
catalyst in the form of an aqueous solution as an additive was fed into the duct of the primary
air of petroleum coke burner. Input of the catalyst was carried out with a precision pump,
followed by control of the catalyst flow through the fluid measuring cylinder.
Results and Discussion. Analysis of the kiln operation was carried out by determining
the changes (trends) in the application of the catalyst in comparison with the moment before
of its turning on. The values of operating parameters of the kiln were recorded on the
operational control monitor in the control room, the data was provided by operating personnel
of the cement plant.
Feeding the catalyst was carried out continuously in two stages. During the stage 1, the
three studies were conducted to determine the technical parameters of the kiln. The feeding
the catalyst by consumption 864 ml/h during the 7 days increasing the temperature in the
synthesis zone of the kiln (closely 100°C) and decreasing the carbon oxide emission. During
the next 2 days feed of the catalyst was increased to 1200 ml/h. There was a stabilization of
the temperature at the inlet of the kiln, and reduction of the specific fuel consumption. In the
time of last study (3 days) feed of the catalyst was increased to 1400 ml/h. There was a
reduction of nitrogen oxides emission and further reduction of the specific fuel consumption.
During the Stage 2 (4 days) feed of the catalyst was 1600 ml/h. There was a further reduction
of NOx and CO emissions, the increasing the temperature at different levels of the kiln, the
reduction of fuel consumption.
Conclusions. The REDUSCO combustion catalyst provided an increase in the
temperature of synthesis zone of the kiln up to 100 °C, and at the level of about 8-10 meters
of the kiln - from 280-290 to 380 °С. The increasing the temperature from 280-290 °С to
360-380 °С was also at the level of 26.5-32.5 meters. While the surfaces of the rotary kiln
and cyclones were cleaned from slags and deposits. The use of the catalyst to the combustion
of petroleum coke in the kiln of a cement plant made it possible to reduce the specific energy
consumption of the fuel from 724 to 684.77 kcal/kg of clinker, or by 5.42%. At the same
time, the pollutants concentration in the exhaust gases were decreased: nitrogen oxides - from
621 to 495 ppm, or by 20%, carbon monoxide - from 883 to 586 ppm, or by 33%.
References
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12. Current stability level of a power system
Dmytro Ilin, Natalia Yunieieva
National University of Food Technologies, Kyiv, Ukraine
Introduction. Ensuring the stability of electric power systems and pools is the important
requirements for their functioning. In the power system of Ukraine, it takes the form of the
requirement of certain reserves in the value of active power transmitted through crossections.
Materials and methods. For operative determination of a stability level of the current
states, and solution of other technological tasks, the information about the parameters of this
mode, that can be received as a result of power system state estimation, is needed.
Results. An electrical state of power system, that is examined at stability, is
characterized by small deviations of its parameters caused by random changes of load and
reaction on them of automatic control devices of voltage and power of generators of power
stations and other objects of power system. As a result, the power crossflows on the
controlled lines and sections have a random component. In this connection, the normative
document provides an account of irregular oscillations when calculating the stability
resources of power in the section of power system.
Therefore at each steady state calculation by the program of mode estimation with a
cycle in 10 seconds the values of active power crossflows are determined and accumulated
for the controlled lines and sections. Since operational calculations of transient stability and
estimation of resources of the capacity of controlled lines and sections are produced with a
cycle of 10 minutes, then the value of the resources can be estimated taking into account the
irregular oscillations of power in them. To estimate statistical characteristics in each tenminute interval with a discreteness of 10 seconds, a selection of 60 values is formed. In this
case, the anomalous members are eliminated from the selection, a trend component is
allocated using piecewise-polynomial approximation, the deviations of the selection
members are calculated from the trend component. The obtained selection of deviations is
checked for the normal distribution law. Depending on the obtained results: a selection does
not conflict with the normal law of distribution, a distribution density is unimodal or the law
of selection distribution is arbitrary and a confidence interval around the trend component is
built in ten-minute point with a high probability. Determination of the resources on the active
power demands the mode overloading by redistributing active power on different sides of
the controlled section. For the predicted for 10 min. mode, it is advisable to perform this
overloading by increasing the load of deficient area, based on a vector, the components of
which are predicted increases (in relative units) of nodal loads.
Based on the assumption that statistical characteristics of irregular oscillations in the
predicted and previous point of daily schedule remain unchanged, the confidence intervals of
power oscillations are determined in the controlled lines and sections. For the current mode
its type and type of the current scheme should be indicated, under which the normative
disturbance is selected and its stability is checked, and, if a signal about the need to reduce
the transmitted power is generated to the dispatcher. It is developed software which provides
simulation and stability analysis of dynamic transition at large disturbances.
Conclusions. The results of state estimation for statistical processing and determination
of the confidence interval of cross flows random oscillations is used to control electric power
systems, and progress in improving simulation techniques and software to control EPS.
References.
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13. Estimation of the power interconnection state
Dmytro Lovyn, Natalia Yunieieva
National University of Food Technologies, Kyiv, Ukraine
Introduction. General basis for dealing with this problem is a huge increase in the
productivity of electronic computing means used to control electric power systems (EPS),
and progress in improving simulation techniques and software to control EPS.
Materials and methods. A statistical processing of the state estimation results allows
for particular sections in the current state to determine a probable value of irregular
oscillations, which should be considered when determining the reserves of a steady state
stability in the EPS sections.
Results. For operative determination of a stability level of the current or expected states,
and solution of other technological tasks, the information about the parameters of this mode,
that can be received as a result of power system state estimation, is needed. There are different
approaches to solve this task. In the program used by NEC "Ukrenergo", a model of the net
state is formed as a result of the solution of the following tasks: synthesis of a calculation
net; checking the observability of the state; deleting the errors in the net topology task;
deleting anomalous measuring; calculation of the state in accordance with the accepted
criterion of estimation. An algorithm is implemented using the method of weighted least
squares. In a matrix form an objective function is as follows:
T
(1)
F(U)  V  V(U)  R  V  V(U) ,
where V – n-measure vector of the measured parameters of the state; V ( U ) – a vectorfunction of calculation parameters of the mode; R – an error covariance diagonal matrix n×n.
To minimize function (1), the Newton’s method is used. Linearization of nonlinear
dependencies makes it necessary to find a minimum of quadratic function (2) at each iteration
of a computational process.



F  V (i)  J (i)  U



T





 R  V (i)  J (i)  U .

(2)
The point of function (2) minimum is determined from the solution of the system of
equations (3):
(3)
J T  R  J  U  J T  R .
As a result of G  J T  R  J and g  J T  R replacements, system (3) will be as
follows:
(4)
G  U  g .
As a rule, the matrices of coefficients G of the system of equations (4) are conditioned
considerably worse, than the matrices of Jacobi when calculating a steady state in the
traditional formulation of the problem. Therefore, a numerical instability of both processes –
the process of solving the systems of linear equations, and iteration process of function (1)
minimization, – is possible.
Conclusions. A method of the power system stability level supervision is proposed. It
uses the results of a periodical state estimation of a power grid, provides a calculation of the
predicting stationary state, using the forecast of nodal loads.
References.
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14. Development of technologies of "intelligent" power grids in the conditions of
development of renewable energy sources.
Oleksander Stolyarov
National University of Food Technologies, Kyiv, Ukraine
Introduction. The development of "smart" power grids (Smart Grid) will determine the
key role in the successful solution of urgent energy problems, including increasing the
reliability of energy supply with improving the environmental condition.
Materials and methods. The European Commission interprets Smart Grid as electrical
networks that can cost-effectively integrate electricity generation and consumption
processes, ensuring minimization of losses during the transmission and distribution of
electricity, a high level of quality, reliability and safety. The rules for the development and
development of "Smart Grids" are defined in the EU through the "European Smart Power
Grid Platform" (Smart Grid, European Technology Platform) [1].
Results. NEC "Ukrenergo" identifies problems of electricity generation by alternative
energy, in particular solar power plants, which is stochastic in nature and requires appropriate
forecasting and balancing in the power system. Based on these goals, the Ukrenergo Power
Transmission System Development Plan for 2020-2029 identifies the following key
segments, which will be significantly affected by the development of Smart Grid
technologies: energy accounting; automation of distribution networks; management and
monitoring of electrical equipment; automation of transmission system and nodal substations
and flow regulation; electrical networks and consumer installations; unconventional and
renewable energy sources [2].
The Smart Grid Project is being implemented under the IBRD-funded Electricity
Transmission Project-2 with the assistance of the Clean Technology Fund (loan amount - $
48.5 million). Currently, the Ministry of Energy of Ukraine, with the support of the World
Bank, is finalizing the draft Concept for the implementation of "smart" networks in Ukraine
until 2035. Demand Response technology can be singled out, i.e. the ability to involve end
users in the regulation of the power system [3].
Conclusions. The introduction of smart technologies in the electricity industry of
Ukraine, firstly, will provide better and variable accounting of electricity consumption, and
secondly, network operators will be able to more effectively manage the processes of
production, transportation and consumption of electricity. This will help increase the
reliability of its supply and quality, make possible the process of Ukrenergo's accession to
ENTSO-E and further synchronous integration of Ukraine's UES with the grid of the
European Community.
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15. Comparison of LoRa and LoRaWAN
Serhii Chumachenko, Andrii Moshenskyi, Maksym Sukalo
National University of Food Technologies, Kyiv, Ukraine
Introduction. The Internet of Things (IoT) quinkly grows in the Western Europe and in
the Ukraine also. IoT requires the introduction of new technologies of wireless sensor
networks. First step is the data transfer technology choice.
Materials and methods. Basically, such networks are built in accordance with the ISM
license in the 433-866-915 MHz bands. Sigfox in Ukraine is much less widespread than LoRa
(LoRaAPRS) and LoRaWAN. We will try to make the simple comparation ot those two
technologies.
Results. You can see short summaries in the table and figures below.

Figure 1. APRS map and LoRaWAN map

Features
Band 433 MHz
Channels in the band
Band 866 MHz
Channels in the band
Encryption
Mapping built-in
Data
Communication

Table 1. Comparison of LoRa and LoRaWAN
LoRa (APRS)
LoRaWAN (Ukraine)
Yes
No (Yet…)
3
0 but 2 (Factic usage…)
No (ISM)
Yes
No
8
No
Yes
Yes
No
Open
Private
2-way
1-way

Conclusions. You can use APRS sector of LoRa technology with 2-way multypeer
communication, good built-in mapping service and a wide park of gates only if Your data is
not encrypted and open. LoRaAPRS can use the LoRaWAN. Your choice!
References
1. Google Maps APRS (2021) [online]. URL: https://aprs.fi
2. TTN mapper (2021) [online]. URL: https://ttnmapper.org/
3. Горілий, В. О., Мошенський, А. О. Програмно-апаратний комплекс для
моніторингу торф’яних пожеж на радіоактивно забрудненій території, Наукові
праці НУХТ, 2019, т. 25, № 2, с. 16–21.
103

87 International scientific conference of young scientist and students
"Youth scientific achievements to the 21st century nutrition problem solution",
April 15–16, 2021. Book of Abstract. NUFT, Kyiv

16. Application of the Spectral Analysis Method for Determining Fluctuations
in Digital Signals of Illegal Means of Obtaining Information
Serhii Chumachenko, Valerii Popel
National University of Food Technologies, Kyiv, Ukraine
Introduction. The article is devoted to the problem of separating a signal emitted by a
device intended for illegal removal of information from a data transmission channel. The
proposed method has an advantage when the signal-to-noise ratio is small, or in a small
observation interval of the process under study.
Materials and methods. Classical methods based on the use of the Fourier transform
were analyzed in the study.
Results. In cases where the classical methods based on the use of the Fourier transform
do not provide the required accuracy, it is possible to use the methods of parametric spectral
analysis. This situation occurs when the signal-to-noise ratio is small, or in a small
observation interval of the process under study. In the latter case, to improve the accuracy of
determining the spectral density, it is necessary to use a priori information on the behavior of
the process under study outside the observation interval.
The means of illegal obtaining of information usually emits a random signal. To detect
and recognize this random signal against the background of legal radio signals, it is necessary
to present this signal in a convenient form for digital analysis.
Therefore, the purpose of the study is to represent the signal in the form of a model based
on matrix transformations that most accurately reflects the signal and allows one to determine
the statistical characteristics of the signal.
The Prony method is a method of analyzing short segments of a signal based on the
approximation of a signal to a finite sum of complex exponents, which approximates the
sequence of complex data of a model consisting of p damped complex exponents:
Then the model (the model contains a 2p component) will look like:
2p
2p

x(n)   Ak exp[ j 2f k (n  1)T  jk ]   hk zkn1 ,
k 1

k 1

(1)

where 1  n  N , hk  Ak exp( j ), zk  exp( j 2f k T ) , considering that zk has a unit
module |zk| = 1.
If hk and zk are complex conjugated pairs and fk ≠ 0 or fk ≠ 1/2T then the sequence from
the readings of the real data can be approximated by a model consisting of an even and odd
number p of real non-attenuating sine waves. The values of these parameters are completely
arbitrary.
Application of the method allows you to isolate the signal that the illegal device emits
against the background of the noise level.
Conclusions. A new spectral analysis method is proposed, based on the classical Prony
method which has been improved by replacing damping sinusoids with the use of nondamping sinusoids, which allows to distinguish the signal very accurately and to determine
its characteristics against the background of many obstacles of the air space.
References
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17. AR Enabled IoT for a Smart and Interactive Environment
Mariia Fedosieieva, Rostyslav Lisnevskyi
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
Introduction. Virtual reality (AR) and the Internet of Things (IoT) are currently
receiving considerable attention as key technologies to make space more interactive. Where
AR is a type of interactive environment that provides a view of the real world in enlarged
space through spatial visualization and helps people understand the world and enhances their
intelligence to solve problems and perform real tasks, IoT refers to a network of physical
devices and everyday objects embedded with minimal computing elements for sounding,
collecting, communication and even interaction with the objects themselves.
Materials and methods. Scientific abstraction, synthesis, analysis, extrapolation,
comparison and deductive method were used. Analysis were used for specification of the
main gains. Were defined the main advantages of integration of the AR and IoT.
Results. AR and Internet of Things might have different objectives with seemingly
unrelated concepts, but they can, in fact, be complementary to each other. First, AR offers a
convenient and intuitive way for users to visualize and interact with Internet of Things objects
and their associated data [2]. Principally, a spatially registered and visually augmented
interface offers a direct and semi-tangible interface and is, thus, easy to comprehend and
highly useful, particularly for everyday and/or anywhere usage. For example, user wants to
study the functionalities of her new TV and he is playing the AR manual for the TV. The AR
manual provides step-by-step instructions to learn operations, and visual AR contents of next
operation in the TV’s parts are registered with AR tracking information. Although user has
prebuilt feature datasets, he cannot have robust AR tracking performance due to small feature
points of the textureless TV. Thus, he pushes a graphical user interface (GUI) button for
guided AR tracking, then she is able to execute robust registration selected by the TV’s
tracking characteristic, which is the stored object’s tracking attribute in the IoT sensor.
This example shows a possible architecture of such combination as a basis for smart and
interactive AR services. The AR service client interacts directly with the IoT object of interest
in the immediate area and, upon connection, immediately receives context-relevant AR
datasets (for tracking or customized service content) [1]. Depending on the context,
appropriate and available services, such as a simple product information display, appliance
control, or an instruction manual, are shown in the proper form (for example, through a
mobile graphical user interface (GUI), AR glasses, mobile AR, voice, spatially registered
AR, or simple overlay) with which to interact.
Conclusions. After a while, IoT users will work and interact with physical objects that
can receive virtual reality (AR) data sets anytime, anywhere and can enrich their visual
perception. There are also open issues that require further research to improve the AR
experience of IoT users in the environment.
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18. Use of Automated Data Collection to Manage the Execution of Contracts
Serhii Hrybkov, Illia Kozhushko
National University of Food Technologies, Kyiv, Ukraine
Introduction. The urgent task today is the automated collection of large amounts of data
for research or other purposes, including modeling.
Materials and methods. In the study of the process of managing the implementation of
contracts using automated data collection used methods of theoretical generalization, namely
the method of analysis and synthesis, generalization and scientific abstraction. The
information base of the study is the work of domestic and foreign scientists.
Results. Investigating this decision-making process when concluding service contracts
and planning them, modeling data such as feedback and reviews are important, which can be
implemented using automated data collection.
Today, automated data collection from web resources is called «web scraping» (web
collection or retrieval of web data) or «parsing» [1]. Since the legality of parsing is very
different for different countries, which is covered in [2], which is devoted to the analysis of
the rules and principles of legality of web scraping. The A-Parser software is used. The
possibility and expediency of a web scraper for automated data collection in use for further
modeling is determined. The speed and volume of data collection is determined if only 10
incoming requests are used. The collection of Google search engine data such as a link to the
site, the name of the link (anchor) and the description of the link (snippet) is specified (Fig.
1.).

Fig. 1. Example of data collection
It is determined that web scraping allows you to automatically collect only 12 thousand
results and almost 1500 unique results in 2 minutes of real time.
Conclusions. The development and use of web-scrappers allows you to quickly collect
data for research where large amounts of initial data are needed, namely to model the
execution of contracts using an evolutionary algorithm.
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Economics and
Management
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2. Features and significance of management styles
Arina Razzhyvina
Belarusian National Technical University,
Minsk, Republic of Belarus
Introduction. Today personnel management is understood as a practical activity aimed
at providing an enterprise with qualified personnel capable of efficiently performing the labor
functions assigned to it, and optimal use of personnel.
Materials and methods. In research the methods of analysis, synthesis, and
generalization are used. Information base of the research is represented by the articles of
domestic and foreign authors, materials published in periodicals, etc.
Results and discussion. Knowledge of personnel management explores concept of
leadership styles and helps organizations choose the right approach to their employees,
establish a work environment and therefore increase productivity. Leadership style implies
the way the managers deal with their subordinates in the course of their duties and directly
affects the performance of subordinates. There are three basic management styles:
authoritarian, democratic and delegating.
The authoritarian or directive management style is characterized by high centralization of
tough leadership, dominance of one-man management. The predominant management
methods are orders, punishments, remarks, reprimands, deprivation of various benefits. The
control is very strict and detailed. The authoritarian style negatively affects the work
environment, leads to a significant decrease in initiative and responsibility of employees.
The democratic or participate management style is characterized by the distribution of
powers, initiative and responsibility between the leader and subordinates. The leader finds
out the opinion of the team on important issues, makes collegial decisions. Communication
with employees takes place in the form of requests, wishes and recommendations. Staff is
dominated by increased productivity and a high degree of satisfaction.
The delegating or liberal management style is characterized by the lack of active
participation of the leader in the management of the team. The manager seeks to reduce his
personal responsibility, rarely supervises the work. The leader gives his team freedom of
action in their work, and also provides support and advice if necessary.
Also, some psychologists identify such management styles as transactional,
transformational, charismatic and supportive.
Conclusion. To sum up, a leader should use management styles that are appropriate to a
specific situation, which depends on the context and the level of employees’ qualification in
relation to the tasks.
References.
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1. Comparative analysis of the management systems of Japan and the USA
Ann Korbut
Belarusian National Technical University,
Minsk, Republic of Belarus
Introduction. Over time, each country has developed its own concepts and approaches
to the management of organizations, which ultimately created a general understanding of the
functioning of the management system.
Materials and methods. The methods of analysis, comparison, and generalization have
been used in this research. Information base of the research is represented by the articles of
domestic and foreign authors, materials published in periodicals, etc.
Results and discussion. The management systems of Japan and the United States differ
in their characteristics and approaches. Having considered the peculiarities, approaches and
concepts of each country, we can highlight the most effective approaches of each of the
systems.
Management in Japan is characterized by meticulousness, frugality and a desire for
economy. Their system is focused on the human factor, which corresponds to the specific
features of the Japanese national character. According to established values, work comes first
for the Japanese. American management values such qualities as activity, optimism, selfconfidence and striving for self-development. An important part of the American
management style is adherence to rules and regulations, no personal agreements. The main
quality of a leader is high professionalism, striving for profit and personal gain.
The concepts of Japanese management include respect for people, which is manifested
through a number of aspects, for example, the system of life-long employment. The
management of the companies successfully uses the potential of their employees through
special measures to improve the performance of small groups. An inherent part of Japanese
culture is a concept called consensus management, where a slow decision-making process
takes place through genuine consensus, not compromise. Thanks to the lifelong recruitment
system, there is no pressure of possible dismissal, that is, employees are more motivated to
do better work and strengthen a sense of community with the company.
The principles and approaches of American management are individuality in decisionmaking and responsibility for it; orientation to work with an individual, not with a team. The
manager's approach is aimed at unleashing the employee's creativity and encouraging new
ideas. The motivation for Americans is the system of rewards, social security, various
benefits and the opportunity to move up the career ladder.
Conclusion. Thus, we can highlight the optimism, the desire for self-development and
the reward system among Americans and devotion to the ideals of the company and the
concept of Japanese consensus management.
References.
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2. Modern methods of business management
Ellina Vedenikova
Belarusian National Technical University,
Minsk, Republic of Belarus
Introduction. The efficiency of the company depends on the methods of business
management. Management plays a key role, as it allows ensuring the implementation of the
organization’s development strategy.
Materials and methods. In research various methods of analysis and comparison of
activities have been used. Information can be found in various foreign and domestic articles
or books. Also managers can attend various business seminars.
Results and discussion. The specificity of the modern market forces us to constantly
look for ways to increase the profitability of commodities, improve the management and a
planing process. The main ways to increase the efficiency of companies are optimization and
modernization of production , reducing losses and technological consumption of energy
carriers.
Modern management methods are guided by the human factor, personnel, how to use
human resources more efficiently at the enterprise. There are several main methods of
management: administrative, economic and socio-psychological.
The administrative method has a focus on the activities of the company, its organizational
and legal form, structure, form of functioning.
Economic methods are aimed at financially motivating employees, which makes it
possible to intensify the work of the company. Also, good financial support helps employees
understand their importance of working in a particular firm. They realize that they have
certain social guarantees at the enterprise in various situations.
Socio-psychological methods are the climate within the team and the provision of
opportunities for the development and implementation of the personal abilities of employees.
Management involves the creation of a rational organization of business management.
The manager carries out such management by applying a variety of methods, as well as their
combination. Whatever it was, these methods complement each other.
Conclusion. Nowadays management is modern business controlling system operating in
market economy. The right method of management provides an opportunity to run business
more efficiently.
References.
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3. Economy of enterprises of food industry
Polina Usovich
Belarusian National Technical University
Minsk, Republic of Belarus
Introduction. The impact of the pandemic on catering establishments. Over the past
couple of years, public catering has been growing steadily, but last year events have caused
significant harm to it. Due to the outbreak of COVID-19, many of the enterprises experienced
a significant decline in their revenues during 2020, and some were forced to cease to exist
altogether. People had to come up with new workarounds and modernize their factories to
work remotely.
Materials and methods. Let's compare the work of general food establishments in
Russia, Belarus and the USA.
Results. According to Rosstat, the turnover of enterprises in the sector for 9 months of
2020 compared to the same period in 2019 decreased by almost a quarter. The first wave of
the epidemic was very difficult for all institutions, they were not ready for this and had never
encountered this before. The halls were empty, and they were faced with the task of mastering
online orders and takeaway trade. The second wave of the epidemic was met by cafes and
restaurants more prepared.
Establishments in Belarus have also experienced a crisis, as there are fewer visitors.
People were asked to avoid crowded places and not attend events. Hookahs were advised not
to provide services. And in catering establishments, tables were placed wider, thereby
reducing the number of seats. Incomes at enterprises have fallen dramatically. In bars and
cafes, proficiency dropped from 90%. The decision was to reduce the working hours of the
establishments for a while to abandon some of the staff. And many were able to arrange
delivery, since delivery and take away service are obvious directions for revenue growth.
At the moment, the field of eating out of the home is starting to recover a little, but the
revenue in the industry as a whole is still very small.
The least affected are large fast food chains, as well as expensive restaurants with their
own chefs and cuisines. The most massive segment of medium-sized restaurants will suffer
the most, of which only 30% were able to engage in delivery due to the nature of the business.
According to statistics, the Covid pandemic has resulted in a 163% increase in restaurant
job losses in the UK in 2020. UK restaurants and casual dining firms recorded almost 30,000
job losses in 2020 as the Covid-19 pandemic drove a 163% jump in redundancies. According
to data compiled by the Center for Retail Research (CRR), 29,684 jobs were lost during the
last year in gourmet restaurants, businesses and numerous large daily food chains. CRR also
reported that hotel shutdowns increased 76% to 1,621, up from 922 in 2019. Overall, 177,000
jobs were lost on the UK's main street for 2020.
Conclusion. At the moment, the number of cases is becoming less and less and
everything is gradually beginning to return to normal. But it is still far from complete
recovery. I believe that while the pandemic did harm, it gave restaurants an opportunity to
grow. Open up new opportunities for online trading and thus be on a level even during
COVID 2019.
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4. Communicative interaction as a factor of effective management
Ksenia Grishanovich
Belarusian National Technical University,
Minsk, Republic of Belarus
Introduction. The relevance of this topic lies in the fact that in organizing the
management of any company, the interaction in the sphere of services, contacts between
producers and consumers and between employees should be established and developed.
Materials and methods. In research the methods of analysis, synthesis, and
generalization are used. Information base of the research is represented by the articles of
domestic and foreign authors, materials published in periodicals, etc.
Results and discussion. The ability to organize communication is an important task for
the manager; it allows establishing joint activities, interaction and understanding of another
person. The process of knowing and understanding another person begins with the process
of perceiving his or her external traits and behaviors. A first impression scheme is set up, in
the process of which the attitude of overestimation or underestimation of the interlocutor is
formed.
It is important to establish interpersonal communication, in the course of which general
information is exchanged with the communication partner. But managers should remember
that the advent of general information does not yet lead to an understanding of the
communicators. All mechanisms that may promote or impede mutual understanding should
be taken into account:
- the feedback mechanism helps to improve mutual understanding and to obtain
information about the behaviour, feelings of the partner, the consumer;
- psychological difficulties in communicating because of a lack of understanding of
information, speech problems, reasoning logic, communication space;
- a purposeful communicative action that includes the author’s internal
communicative setting towards the recipient and himself.
The manager needs to establish an interactive side of communication for direct joint
activity. In doing so, it is necessary to seek to coordinate the forces of the participants in
order to unite them, to make each one aware of its own contribution to the common
endeavour, which in turn helps to adjust its strategy.
Conclusion. The key to a successful team is the desire for group interaction, personal
changes influenced by the social environment, the adoption of certain rules defined by the
group and adopted by it, to which the behaviour of its members must be subordinated.
References.
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5. Green economy as a new type of economic development
Ann Sokoliuk, Nikita Nareiko
Belarusian National Technical University,
Minsk, Republic of Belarus
Introduction. The linear type of industry, which is characterized by the production chain
"extraction — production — distribution — consumption — waste disposal", is inevitably
becoming obsolete. A cyclical economy can replace the existing type of production.
Materials and methods. The methods of analysis, comparison, and generalization have
been used in this research. Information base of the research is represented by the articles of
foreign authors, etc.
Results and discussion. A cyclical economy, or closed economy, is a production model
based on the reuse of waste. This approach will not only help reduce the carbon footprint, but
also reduce the overall negative impact of companies on the environment.
The introduction of this type of economy is based on the innovative principles of ecofriendly production. "Lean" production is a complex, multi-complex system that allows you
to organize the optimization of operational processes, as well as to reduce the amount of
waste, reduce the resources spent, increase the speed and quality of production processes,
and reduce the area involved in production. Climate change and the depletion of natural
resources are beginning to have an impact on manufacturing companies. The main
approaches of "lean" production are to reduce costs, minimize greenhouse gas emissions,
increase competitive advantage (by reducing existing operating costs, increasing the
motivational interest of workers and quick response to customer requests in the field of
environmental indicators).
The principle of implementing a "green" economy is the principle of low-carbon
development. This principle was used as effectively as possible after the Fourth Assessment
Report of the Intergovernmental Panel on Climate Change (IPCC) was released. It is
necessary to reduce global CO2 emissions by 50% by 2050 compared to 1990 [1].
The Belorussian environmental program is being implemented, the existing legislation
in the field of ecology is being improved, and new documents in the field of environmental
protection are being created. The Republic of Belarus has become a part of 14 international
and 10 European conventions and protocols on environmental protection." [2].
Conclusion. Thus, the introduction of a "green" economy is a complex and multifaceted
process. The integration of a "green" economy will reduce negative impact on the
environment and also lead to the optimization of production processes.
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6. Methods of motivation in IT-companies
Alexandra Tsvetkova
Belarusian National Technical University
Minsk, Republic of Belarus
Introduction. It’s not a secret that nowadays programmers and staff in IT-companies
make good money. But money is not the main type of motivation. Even if the staff get a lot
of money but nothing more, they may easily lose incentive and not be as efficient as before.
So, what types of inducement do companies in IT field are used to motivate the staff?
Materials and methods. In the research methods of observation, analysis, comparison,
synthesis, generalization are used. The research is based on the information that is
represented by articles of domestic and foreign authors, materials published in periodicals,
etc.
Results and discussion. Many professionals devote a lot of time and energy to their
careers, so it's important for the company to support them after their working hours.
Corporate bonuses meet different demands of life to make it easier for employees to deal
with personal issues and to combine work with hobbies. If an employee is satisfied, he or she
is doing a good job. Therefore, it is necessary to motivate employees with more than just
money. Work motivation is the organization of a company so that everyone strives to perform
their professional duties in the best possible way. In other words, each employee is given an
internal incentive to be more productive and to work towards a common goal.
Often the firm's administration operates the old-fashioned way: reward the best, punish
the worst and hold annual corporate parties for all. But such a scheme does not always work.
It is unlikely that you will want to go to a corporate party if the daily work environment is
depressing. Competent staff incentives require a manager to know the basic methods of
motivation. On the example of an IT company in Belarus, “ScienceSoft”, there a few more
methods of inducement:

Health insurance and Health care. The company cares about the health and wellbeing of every employee. It provides employees with health insurance that allows them to
use popular medical centers free of charge. Also, medical check-ups and seasonal flu
vaccinations are organized in the offices.

Active lifestyle. To keep employees active and energetic, the company has equipped
a gym in the office. The company also reimburses specialists for sports hobbies.

Education and development in the profession. The company holds internal training
sessions to share experiences with each other. Employees can also act themselves as experts
at workshops. The company pays for employees to attend professional conferences and the
cost of certification examinations as well.

A discount programme. The company has a discount programme. It is regularly
updated with discounts on various services, from cafés to sports centers. For convenience, all
partner organizations are gathered in one application.

Flexible working hours and comfortable office. In this company, employees can
adapt their schedule to suit their life circumstances or work from home if necessary. The
office is equipped with everything people need to work comfortably: a kitchen, a gym,
recreational areas and entertainment.
Conclusion. Motivation does increase basic work performance. A highly motivated
employee actually performs better. Organizations whose employees perform well generally
perform better, and changing employees' attitudes to work increases the company's
profitability.
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7. Government support for small and medium-sized businesses during the
COVID-19 pandemic
Borodko Victor
Belarusian National Technical University, Minsk, Republic of Belarus
Introduction. This article is devoted to measures of state support for small and
medium-sized businesses during the COVID-19 pandemic.
Material and methods. My work focuses on the study of literature, which analyzes
the impact of restrictive measures on small and medium-sized businesses during the crisis
associated with COVID-19 pandemic.
Results and discussion. The world has changed dramatically over the past year.
The consequences of the coronavirus infection have had an unprecedented impact on
economies all over the world and have completely changed the idea of the organization of
production. Enterprises of all sizes began to experience series of difficulties, often leading to
bankruptcy. This caused millions of people around the world to lose their jobs and face great
financial difficulties. Understanding the complexity of the situation, the leading countries,
almost at the initial stage of the crisis, took steps to reduce the rate of infection, developed
anti-crisis programs, and began developing a vaccine against COVID-19.
Small and medium business plays an important role in the economy of any country.
This is a serious argument in support of small and medium-sized enterprises by the
government during the economic crisis.
The quarantine measures against the virus caused a sharp decline in demand and
production, which led to a shortage of funds, especially in small and medium-sized
businesses, where enterprises often have limited capital.
Most countries have developed and implemented their own anti-crisis programs.
Obviously, the main task of the state in the short term is to take measures aimed at supporting
employment in small and medium-sized businesses and preventing mass bankruptcy of
enterprises. The most common measure of support includes wage subsidies, the scale of
which may vary from subsidizing the minimum wage to cover 90% of wages.
Direct financial support is mainly aimed at maintaining liquidity by launching credit
lines, including low or zero interest rates, providing credit vacations and allocation of
guarantees, grants, and microloans.
The most popular non-financial support measures are tax incentives, deferrals on
payment of taxes, fees, rent and other payments, as well as temporary cancellation of
payments, provision of privileges on payment of tax debts, introduction of moratorium on
tax audits.
Conclusion. The current economic crisis should become a reason for the state to
form new approaches in the economy, in particular, in relation to the private sector. The most
competitive businesses survive in crises, for which hard times are good opportunities to
choose new directions of development. Therefore, one of the main tasks of the state to restore
the economy is to create favorable conditions to support and enhance the competitiveness of
business.
References.
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8. Benefits of investments into human capital
Ekaterina Kukhareva
Belarusian National Technical University,
Minsk, Republic of Belarus
Introduction. In the modern world, more and more jobs require qualified personnel to
efficiently perform, thus making the issue of investment into workers increasingly important.
Materials and methods. Methods of analysis, comparison, synthesis and generalization
are used in the research. Information base of the research is represented by the articles of
foreign authors, materials published in periodicals, news sources, etc.
Results. Investment into human capital is an action that increases abilities or
qualifications of employees. Like the expenses on workstations or tools, expenditure on
someone’s increase of productivity can be seen as a long-term investment into intangible
assets that will eventually be paid back with interest.
Higher employee qualification is one of the guarantees of faultless performance in all
your company’s branches. The other great factor besides personnel qualification is the work
environment. This may include everything between properly equipped workstations to decent
corporate culture, the latter may be a good motivation for your personnel to work harder.
Involved employees may also show initiative in improving the company’s bottom line by
participating in the firm’s development and suggesting potentially helpful changes.
Top-class employees can outperform the regular ones by as much as four hundred percent.
Fifty percent of such exceptional workers expect to have a sit-down with a manager at least
once a month, however only fifty-three percent of them receive the feedback that they
wanted[1]. That means if a company relies on annual or semi-annual performance analysis
as the mechanism of employee performance assessment, the high-performers would probably
feel unappreciated.
A combined research of the universities of Utah, Florida and Arizona have concluded that
there are several signs that your employee is thinking about quitting the company, such as
decreased productivity, weakened enthusiasm towards the company’s mission, a reticence to
commit to long-term timelines and less willingness to be a team player[2]. According to
Centre for American Progress, average employee replacement price in annual salary could
be up to 16% for low-paying jobs, 20% for midrange positions, and 213% for highly-educated
positions, such as a CEO[3].
Conclusion. Seeing how important individual qualified workers have become in the last
couple decades it can be said that investing into your employees is a wise choice. Not needing
to replace your staff too often will save you a great deal of money and leave you with
experienced and loyal workforce that may outperform the competition drastically.
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9. Human Resource Management
Sidorovich Elizaveta
Belarusian National Technical University
Minsk, Republic of Belarus
Introduction. There are still discussions about the importance of decision-making in
relation to personnel, so it is necessary that managers have certain knowledge and skills in
human resource management.
Materials and methods: The study is based on the analysis of human resource
management in Minsk (Republic of Belarus).
Results: Research shows that most people do better when they work on their own, as
they are given the freedom to make decisions and depend on themselves. But not many
organizations can give every employee a choice. Companies do not realize the importance of
creating conditions for the personal development of each employee. Outdated concepts of
management and personnel management are still used in some enterprises. The limited
functional role of the staff has an impact on many processes of the enterprise, so it is
important to create conditions for employees.
To create a favorable working environment for the staff, it is necessary to create a
positive and higher level of interaction between management and employee; motivate staff;
improve your workspace; provide opportunities for development and training, etc.
Human resource management (HRM) includes various types of activities, the main are
solutions on: an organization's need for personnel; finding, recruiting the best employees and
training them; problem of productivity and labor specialization; choosing methods of
organizing and managing personnel, as well as labor regulation in the organization. The HRM
function also includes a system of incentives and motivation of personnel, a system of
remuneration and compensation, and a personnel policy.
We will highlight the following areas in the human resource management system in the
organization:
1) Planning: predicting future staffing needs in the organization's environment, mission
and goals, strategies, internal strengths and weaknesses, including its structure, culture,
technology, and leadership.
2) Staffing: attracting labor resources with the appropriate skills, abilities, knowledge
and experience to create a reserve of jobs in the enterprise.
3) Development and implementation of strategic and tactical goals of the company:
analysis of training requirements for employees, providing them with new knowledge and
skills necessary for an acceptable level of work or for career growth in the organization. The
performance assessment can identify key skills and competencies of employees.
4) Motivation: creating and implementing a reward system.
5) Work environment: a system for recording, analyzing and monitoring workplace
safety, health and social security policies in order to maintain a skilled workforce and comply
with legal standards and regulations.
6) The management of relations in the team includes a number of areas of
involvement/participation of employees in trade union workplaces.
Conclusion: HR management focuses on creating a favorable working environment for
employees. It is necessary to make changes and develop the personnel management structure.
The human resources management strategy builds a flexible system of adaptation to the
external and internal environment, thereby increasing the efficiency of the enterprise, making
the enterprise the most competitive and reducing other financial risks.
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10. Marketing mix
Ismetova Arina
Belarusian National Technical University, Minsk, Republic of Belarus
Introduction. Nowadays, marketing is the basis of enterprise activity. For the most
companies, the need to prove the long-term goals of enterprise development is becoming
more and more obvious. And it is the marketing complex that is an important part of any
business.
Materials and methods. At the stages of the research, a wide range of methods, such as
structuring, generalization and logical analysis were employed/ The research is based on
printed and electronic publications of domestic and foreign authors as well as the author’s
short experience.
Results and discussion. The marketing mix is a set of controlled factors that a company
uses in an effort to generate a desirable reaction from the target market. The function of the
marketing mix is to create a mix that not only satisfies the needs of potential customers in the
target markets, but also maximizes the enterprise's performance.
Marketing mix includes such a concept as the "4P" concept. It consists in the follows:
the marketing mix consists of four elements: goods (product), price, distribution (place) of
goods to consumers and promotion of goods.
The change of elements of a marketing complex allows us to find an optimum
combination for the decision of particular strategic and tactical problems standing before the
company. At that, a relative importance of each individual element depends on different
factors, such as market condition, area of enterprise activity (production, trade, services),
type of goods, features of consumer behavior, and etc. Each element of a marketing mix
includes an independent set of actions, realization of which forms the appropriate policy in
the marketing area.
Analysing different resources, we should notice that the most important elements of the
marketing mix are product and promotion. Product (goods) - the product policy of the
company includes the consideration of such aspects of the company, as features and
characteristics of the product, range policy, product lifecycle, packaging, service, brand
name, appearance, etc.
In the context of marketing mix, promotion is understood as all marketing
communications that attract consumer attention to the product, generate knowledge about the
product and its key features, form the need to buy the product and make repeated sales.
Promotion of goods in the market is achieved by means of advertisement, public
relations, sales promotion and direct marketing.
Conclusions. The role of marketing in the activities of any commercial enterprise is very
important. The enterprise strategy plays a defining role in marketing. The marketing mix
helps to develop the company's strategy and helps the organization to show good results in
the future.

1.
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11. Viral advertising: methods of its successful creation
Ulyana Shilovich
Belarusian National Technical University, Minsk, Republic of Belarus
Introduction. In the great flow of information in the modern world, traditional advertising attracts
less attention. Consumers trust the advice of friends or relatives more. Viral advertising is aimed at
personal recommendations. It is not as intrusive as traditional advertising, so the user doesn’t realize
that they are under its influence.
Materials and methods. Methods of analysis, comparison, synthesis, generalization are used in
the research. Information base of the research is represented by the articles of domestic and foreign
authors, materials published in periodicals, etc.
Results. Viral advertising is a technique for distributing ads about a brand, product, or service by
transmitting advertising material from user to user on their own initiative.
It is important to understand that people spread only those materials that they are interested in, when
content reflects their interests, preferences, or needs [1]. To perform viral content and launch it properly,
it is necessary to study the topic in detail and form a plan for its creation, because there is a possibility
that the viral content will be unnoticed, as a large number of ads do not reach the consumer.
Having analysed a lot of material on viral advertising, the author has come to the that the first step
in it is to identify and analyze the target audience it helps you to determine their behavior model.
Goal setting is the second step. It is important to understand what the organization wants to get
from the advertising company: traffic, sales, increasing brand recognition or all together, to identify the
strategy.
The next stage is creating viral content. Studied features of perception of the target audience help
to interest potential consumers, stimulate discussion and distribution of advertising by choosing the
right platform for spreading a viral message. As people are emotional, it is required to influence feelings
and emotions, which can be both positive and negative or neutral. However, content with positive
emotions on average has a greater viral effect than with negative ones. It is important to follow one of
the fundamental rules of viral advertising – it should be native, it means that the consumer may not feel
it or not even notice advertisement, so they do not think that they are being imposed on a product or
service. And, finally, perhaps the most important issue is the ability to share material easily and
seamlessly to achieve maximum distribution.
Then there is choosing the distribution channel and spreading the viral ad. Due to the simplicity of
sharing and the speed of distribution, the natural habitat of viral materials are social networks. One of
the brightest examples is YouTube, the materials from which are published in Facebook, Instagram or
other similar resources.
But before all this we need to take into account pros and cons of viral ads for successful creation of
content. Advantages include quick distribution, positive attitude at the psychological level, because of
the lack of obsession, absence of censorship, simple targeting process. Disadvantages include
complexity in planning, unpredictability and uncontrolled spreading of content, it is not suitable for all
groups of products and services.
Conclusion. Thus, understanding what viral advertising is and how it works, it is possible to
increase sales, consumer interest and brand awareness, as well as gain competitive advantages in the
market.
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12. Packaging marketing
Margarita Silivonova
Belarusian National Technical University,Minsk, Republic of Belarus
Introduction. Packaging marketing is an essential component of product promotion. Its
significance is constantly growing due to the increasing consumer interest in convenience.
Materials and methods. Methods of research, comparison and description were used.
Materials from Belarusian and foreign books on marketing and packaging design have been
used.
Results and discussion. The objective is to identify the basic rules of packaging marketing
and explain its main functions.
This type of marketing performs a number of specific functions like informational,
communicational, distinctive and promotional. Entrepreneurs spend enormous amounts of
money to come to the market with the product possessing a convenient, eye pleasant and
During the research 5 main rules for market experts have been identified. Firstly, it is
important to use design and memorable phrases to make the product distinguished from
competitors. Secondly, market experts should remember about the importance of product
functionality. Nowadays technologies allow to implement even the most bold fantasies, but
we shouldn't forget, that convenience will always stand on the 1st place for clients.
Another rule concerns honesty. We can focus on beneficial sides of the product and hide the
disadvantages, but use only true statements. This step will help us to save loyal customers.
The forth rule is about font used on the packaging. It should be accurate and simple. The
exception can be a use of complex inscription as a logo. The last rule sounds like "packaging
shouldn't cost more than goods themselves".
Conclusion. To sum up, packaging marketing helps to identify the product, inform the
client about its use and features as well as encourage a customer to purchase it.
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13. Print magazines in the modern world
Kseniya Drahun, Alina Ragel, German Iskam
Belarusian National Technical University, Minsk, Belarus
Introduction. In the modern world, business goes online. Online shopping, online
training, etc. The printed matter is also now available on the Internet. In this article, we will
find out if print magazines will continue to be in demand, and if so, why.
Materials and methods. The study used the analysis of articles on the topic: sales
statistics, types of magazines, and corresponding consumer groups. In addition, we studied
information about the support of printed products by the state.
The results of the study can be used to further improve the analysis of the main
characteristics, which make it possible to assess the level of development of printed journals.
Results and discussion. Online resources are fast, easy, and mobile. Consequently, there
is a risk that the print media will disappear as we live in a rapidly developing world where
most of the information is now available on the Internet. The most obvious example is
hypertext links, which provide access to archives and other electronic resources, which, of
course, cannot boast of a regular newspaper or magazine. It is impossible not to mention the
fact that with the help of Internet resources it is much easier to influence the user using sound
and video. In addition, a big plus of online publications is their interactivity, which allows
the reader to quickly and easily contact directly with the publication itself. That is, from what
angle not to look at the current situation on the market of newspapers and magazines, in any
case, it is impossible to deny the fact of the mobility and convenience of online resources.
But some of the information provided there is not reliable. In an age of fake news and social media
advertisements, true newspaper journalism is once again in demand by society. In a December 2016
study by UK News Media: an engine of original news content and democracy. A study by NMA /
Deloitte notes that more newspapers (print and digital) are read in Britain today than ever before - up
to 91% of adults every month.
Both magazines and online platforms make money from advertising. But if a lot of spam and
inappropriate advertising is published on the pages on the Internet, then in magazines it is targeted.
From the advertiser's point of view, all types of magazines have their pros and cons. On the internet,
marketing is targeted at the "casual" viewer. In a magazine, an ad or a poster will go exactly to the
consumer that the advertiser needs. A housewife won't buy a Playboy ad for classic men's suits And a
man is not interested in reading "Matchmakers in the Kitchen", and he will not see an advertisement
for a new washing powder. Scientific journals will not bring much profit to a clothing store. That is,
everything is transparent and understandable. Correct calculation will help your business "not to burn
out". Burda magazine specialized in fashion, will not help the owner of an auto parts store to conduct
business. Thus, the print media receive their main income from advertising, and digital activity is used
to popularize paper versions and prompt feedback from the reader.
Looking at the magazines that came out a couple of years ago, it becomes clear that they have
undergone changes not only in placement, but also in format. New types of magazines have appeared,
for example: bookazin (book + magazin) are collections of articles on one topic (memorable events,
best articles, recipes), published on an irregular basis. If publishers create new formats, then they are in
demand.
Conclusion. Based on this study, print magazines, like movie theaters, should not be
underestimated. When films went online, people did not give up on them, therefore they will not give
up on print media either.
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14. Modern market of people’s attention
Darya Ostrovskaya
Belarusian National Technical University, Minsk, Republic of Belarus

Introduction. We are living at the age when development of all processes are extremely
fast. When we speak about technologies, we must increase these indicators of growth by
hundreds of thousands, or even millions of times. Here we are talking not only about and
the development of technologies like machines, but the development of global net,
algorithms for neural networks and artificial intelligence. Modern largest corporations such
as Google, Facebook, Twitter, Apple and others are the growth point of the so-called new
market that is different from the traditional sale of goods and services. A market that aimed
at selling people's attention.
Materials and methods. Methods of analysis, comparison, synthesis, generalization
are used in the research. Information base of the research is represented by the articles of
domestic and foreign authors, materials published in periodicals, etc.
Results. In the modern market, it is no longer enough to produce a high-quality product.
In order to sell a particular product today, you must understand exactly whether there will
be demand for your product in the future. Such information will be worth its weight in gold,
since this is what determines the future successful and effective activities of any business
entity. Companies need confidence and prediction that a buyer will want to purchase their
product. This is where the very powerful resource of our time - artificial intelligence appears.
Companies such as Google and Facebook are among the richest and most successful in
the history of mankind. Many people think that Google is just a source for finding
information, and Facebook is just a place where they can hang out with friends. The one
thing these people don't understand is that these companies are competing for your attention.
The business model of modern companies to keep people on the screens. Now there are
many free services and platforms on the Internet. However, they are not free. Advertisers
pay for them. Why should advertisers pay these companies for us? Quite simply, they pay
in exchange to show this ad to us. We are a product. Our attention is the product sold to
advertisers. This is the essence of their business - they sell that very confidence. To be
successful, you need to have accurate predictions that start with a lot of information.
Information about consumers, their preferences and even their problems and needs.
Conclusions. There is a new kind of market place that haven’t ever existed before. It's
the market place, where trades exclusively human futures. Just as there is a market that
trades pork futures, or oil futures, there is now another marketplace for human futures. This
platform has made these very companies the richest and most successful in the world. With
the help of social networks, modern mechanisms for analyzing and collecting information,
artificial intelligence quite easily predicts our actions and desires. Remember, the more time
we spend online, the more information about us can be collected, and the more advertisers
can get our attention. It makes you wonder, doesn't it?
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15. Ways to motivate consumers to buy
Yauheni Baskakau
Belarusian National Technical University, Minsk, Belarus
Introduction. Economics as a science works with models is simplified schemes of
economic agents (people, households, firms, etc.), in which their behavior can be predicted
and described. One of the most famous of these simplifications is assumption that a person
makes economic decisions with rational rules. A simplified approach allows us to model the
behavior of people in a variety of conditions. But the fact is that people in real life do not
always behave rationally. Systematic deviations from rational behavior are studied by
behavioral economics.
Materials and methods. Materials for this study are scientific researches that study the
influence of various factors on human economic behavior and decision-making.
Results. Customers are much more afraid of losing an item than they are happy with the
purchase. They tend to keep even an unnecessary thing. The Money Back Guarantee helps to
overcome this fear. The buyer instinctively loses fear to try new things because he is
confident in the return of the money spent. The actual return of products usually does not
happens and sales in the meantime are growing [1].
Another method against fear of loss is the free trial. Yandex provides a free service for a
specified time. For example, a campaign "Use Yandex Music for free for 30 days!". Users
test the service, and then renew it for a fee: someone forgets about the subscription, while
someone doesn’t want to lose the option they received for free [1].
Buyers value a product much more if they have invested a part of ourselves in it. A
personalized approach gives the consumer a sense of being unique. So, clothing brands like
Uniqlo and Levi’s or sports brands (Nike, Adidas) offer consumers to customize a product
for their style, using their favorite material and color. In this situation, the emotional
connection with the product increases: a person feels like a designer, a creator of clothes. The
personalized approach trend is also observed in food business. Subway service "Collect a sub
in your own way", that helps customers to feel themselves as chefs while choosing bread and
topping and putting it together. [1]
One of the most known problem in behavioral economics sounds like this: Imagine that
you are going to buy a calculator that costs $ 20. You are told that a similar calculator is sold
elsewhere, ten minutes walk from here, but it costs $ 15. Will you follow him to another
store? Most people in this case will say “yes”. Now imagine that you buy a computer that
costs $ 1,000 and you are told that another store sells it for $ 995. Will you go there to buy a
computer? Most people give negative answer, although it's the same discount. What is the
difference? The fact that you have a different price scale and different reference points in
your head [2].
Conclusion. This study shows how knowledge of customers behavior can be used to
make specific decisions in the economy. Because most people react in the same way, this
makes it possible to "push" people towards a certain type of decision.
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16. Improving sales techniques for services digital agencies
Elizaveta Yuzko
Belarusian National Technical University,
Minsk, Republic of Belarus
Introduction. There is an opinion that advertising is the engine of trade, since even a
very high-quality product is unlikely to become popular and reach the maximum number of
sales without its help. Recently, many entrepreneurs entrust the promotion of their products
or services to digital agencies.
Materials and methods. In the course of the work, methods of analysis and
generalization were used. The information base of the research is represented by materials
published in periodicals.
Results and discussion. A digital agency is a broad-profile organization that provides
services in the field of promotion on the Internet [1]. At first glance, it should not have any
problems selling its services, as it successfully does so for its customers. However, not every
organization can determine the true needs of its client. This is because the company considers
its customer as another "case".
In situations where the customer knows exactly what he needs, the manager should
carefully ask him about the details, as often such a transaction can be a serious mistake, which
will affect both the advertised product or service, and the digital agency itself, since its
reputation will be "undermined". This is due to the fact that the client's experience is limited,
he is used to solving tasks in a certain way, and he is not familiar with other, more effective
ones.
Another problem is an incorrectly constructed strategy for working with clients. There
are 2 types of erroneous relations between the customer and the contractor:
1). The customer dictates to the agency what to do and how to do it;
2). The agency does not check with the client about the subtleties of the product or
service, does not coordinate with him every step [2].
The optimal solution is to work together with the customer, find a common solution,
clarify absolutely all the details of the product, clearly convey your thoughts to the client, the
ability to argue your choice and defend your position.
The next common mistake is talking to the client in different languages. Not everyone is
familiar with Google Analytics or Yandex. Metrica, leads and conversions [1]. It is necessary
to explain in an accessible language what a particular service is, and what it is needed for.
It is important to establish cooperation between the marketing and sales departments so
that they work on the same task, and do not shift responsibility to each other.
Conclusion. Thus, it is necessary to correctly identify the needs of the client, collect the
necessary information about their products, competitors and target audience, be able to
convince and defend their position, competently build relationships with the customer, find
a common language with him and establish work between departments within their
organization.
References. 1. Ilyakhov, M.A., Sarycheva L.N. Write, shorten: how to create a strong
text. Moscow, Alpina Publ., 2016, 440p. (in Russian).
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17. Increasing competitiveness of a beauty products enterprise on the example
of JV “BIELITA” LTD
Danilenko Alexey
Belarusian National Technical University,
Minsk, Republic of Belarus
Introduction. The market of cosmetics manufacturing in Belarus is relatively
saturated, which makes the means of increasing the products ability to compete the more
relevant.
Materials and methods. Methods of analysis, comparison, synthesis and
generalization are used in the research. Information base of the research is represented by
polls, materials published in periodicals, news sources, etc.
Results. One of the most important factors in the business of beauty products is the
quality of the end product. However, it is important to point out that the quality alone doesn’t
make the brand successful. Same amount of attention should be paid to brand development
making it recognisable. The design of the packaging creates an irreplaceable first impression
that greatly impacts the consumer’s choice. The fact that the consumer won’t know the
quality of the product without buying it first makes solely quality-oriented product less
competitive in the market. Such nuance can be noticed with the product of “Bielita”.
By questioning 60 students of Belarusian National Technical University about their
preferences on cosmetics producers, we concluded that the general opinion of the students is
that Bielita’s goods are not inferior in quality to their main competitors, however their choice
sometimes falls on other brands of beauty products.
The gathered data says that the most popular brands among the students are Nivea,
Bielita, Garnier and Chistaya Liniya, all of which lie in the same price niche of affordable
beauty products, making them comparable to each other.
In addition to the questionnaire, the responders were presented with two adverts of
companies Bielita and Nivea. Out of 60 pollees, only 9 preferred the Bielita advertisement,
while the rest chose the opposing company. Responders chose the Nivea advert because it
was more minimalistic and more appealing, while Bielita’s advert was considered lacking
style and overflowing with information.
Another conducted survey about the attractiveness of Bielita’s merchandise reveals
the issues of the brand and proves several points. 59% of responders said that they would buy
the product, and 81% said that they consider the merchandise of satisfactory quality.
However, only 16% said that they would buy the product as a gift to someone, and 30% said
that they consider the packaging attractive. To add to that, only 11% said that they consider
the company’s logo attractive, and 6% said that they see the company’s ads often. This means
that despite the adequate quality of the merchandise, it falls short of its competitors because
of poor design and brand image.
Conclusions. From the gathered data we can tell that despite sufficient quality and
existing demand, many responders prefer product of other companies. This tendency may be
the result of poor brand development and insufficient marketing expenses. Suggested logical
solution to this problem would be to redesign the product’s packaging and the company’s
logo.
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18. Internet marketing. Types of internet marketing
Anna Lavrinovich
Belarusian National Technical University,
Minsk, Republic of Belarus
Introduction. Internet marketing is a set of tools that are typical for classical marketing
and adapted to the Internet space. Currently, Internet marketing is the future, as it has a global
effect.
Materials and methods. Methods of analysis, comparison, synthesis, generalization are
used in the research. Information base of the research is represented by the articles by
domestic and foreign authors, materials published in periodicals, and the author’s research.
Results. There are a large number of methods of implementing marketing on the Internet.
To assess their popularity and effectiveness, a survey among students was conducted, and the
most famous types of Internet marketing were identified:
1. Contextual advertising. When switching from one site to another, each Internet user is
haunted by numerous advertising offers to buy a particular product. Contextual advertising
takes into account the user's requests in search engines, and then offers him the product he
was interested in earlier.
2. SMM. Social Media Marketing is aimed at work in social networks. Here, the
specialist is provided with great opportunities for creativity. SMM is suitable for almost
everyone: from a startup to large brands: where there is no longer about growing sales, but
about engaging and creating a loyal audience in the form of customers.
3. SEO optimization. Classic SEO is based on key user requests. Yandex or Google
robots search the tag for sites with the most relevant content for the search query. Moreover,
to promote to the TOP, it is not enough to fill the page with keywords, a user must feel in the
site with the contentment on the search query. Another factor that affects SEO is the
behavioral characteristics of visitors. In other words, optimized content should engage users,
encourage them to stay on the site longer, click on links, comment, and be active.
Why is Internet marketing effective for promoting products and services, according to
students?
 Informativeness. The consumer receives necessary information about products.
 High performance in comparison with traditional advertising. Regular advertising
in the media and on billboards is expensive and does not pay itself; the audience coverage
is wide, but not productive. Promotion of goods on the Internet works on a different
principle: the visitor finds such advertising independently.
 Large coverage of the target audience. The number of consumers of a particular
product on the Internet is unlimited, because you can place an order for the purchase of
goods and services from anywhere in the world.
Conclusion. The Internet has long been not just a place for transmitting and receiving
information, but an extensive platform for sales with all the ensuing factors. Online sales
allow you to get as close to your goal as possible and achieve success.
References
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19. The "ideal" client – who is he?
Elizaveta Lapitskaya
Belarusian National Technical University,
Minsk, Republic of Belarus
Introduction. The effectiveness of doing business depends on the successful
implementation of the marketing policy. In addition to various methods of organizing the
company's presentation, one of the key functions is constant communication with customers.
Materials and methods. The methods of comparison, analysis and generalization have
been used in this research. Information base of the research is represented by materials
published in periodicals, articles of domestic and foreign authors, etc.
Results and discussion. In any business, for the purpose of long-term success, it is
necessary to understand who your "ideal" client is. It's not uncommon to hear companies say,
"Fit for all." This is where so many business owners fail. Having a niche is the key. It is
necessary to focus on the target audience, not on the entire market. For this purpose, the
image of the “character” is developed and compiled, which will act as a generalized portrait
of the target audience – the “ideal” client. The company is becoming magnetic, and its
offerings are becoming much more attractive. The image of the customer guides the
development of the business. A customer avatar is a model of a potential buyer for whom the
product is designed, the company's development directions are developed. This image can
help the company at various stages of work: the formation of a unique sales offer, the creation
of a product line, etc.
At the beginning, company needs to answer the questions: Who exactly does the
company want to help? Who will be positively affected by the company's activities? The
ideal customer - what is it for the business? etc. Then, when drawing up the portrait, the
answers to the following questions are taken into account in more detail – Who buy the
company’s product and who does not buy it? Why do they buy and why don't they buy? What
is the key and decisive factor when a customer chooses a product?
Having the initial information, further analysis of the data obtained by statistical
collection, etc., is carried out, which is the basis for creating an image. The company learns
what exactly attracted customers to work with company. Such a deep analysis allows the
company to know by what means it is possible to “get " to the client, to tell about the business,
services and products. When a company has information about its customers, their
preferences, problems and goals, it strives to perfectly and fully meet the needs of consumers,
finding an approach to each of them.
A well-formed portrait of the "ideal" client can be equated with more effective
advertising and promotion, and also better communication process with consumers. A
properly created and developed portrait of the "ideal client" will help the business not only
to focus on the key points, move in the target direction, but also to affect the needs of its
client in the right and profitable direction for the business. Creating the image of the "ideal"
customer involves constant improvement, addition, corresponding to the trends of the modern
world in connection with the rapid changes in the world, and, as a result of it, changes in the
needs, views and tastes of consumers.
Conclusion. Thus, effective marketing is impossible without information about the
target customers. Knowing and understanding who the target customers are and what they
want will help to increase work efficiency and, in the long run, recoup many costs.
References. 1. Seven ways to identify your ideal client [Электронный ресурс]. –
Режим доступа: Seven ways to identify your ideal client (forbes.com). – Дата доступа:
17.03.2021
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20. Smm in social networks
Maria Tkacheva, Ekaterina Likhacheva
Belarusian National Technical University,
Minsk, Republic of Belarus
Introduction.At the moment, television, radio, and mass media are systematically losing
their relevance. That is why the Internet has become a widespread source of information, and
social networks have become a huge platform for communication. A huge future awaits the
integration of marketing communications in the network space. Modern social networks are
a well-organized online service with high-quality functionality for building various
relationships on the Internet. The change in socio-economic relations causes the further
development of the concept of marketing, where the goal is a person. Thus, the evolution of
marketing has led to the emergence of its newest concept — social marketing. Today, one of
the most effective ways to attract customers is Social Media Marketing, or Social Media
Marketing (SMM).
Materials and methods.The article uses the methods of generalization, analysis, and
research. This article was written on the basis of research in the field of smm marketing.
Results.With the huge growth in the popularity of social networks (such as VKontakte,
Odnoklassniki, Facebook, Google), marketers had to think about these sites as a new source
of target audience for the promotion of brands and companies. Very quickly, social media
marketing-SocialMediaMarketing (SMM) – became one of the elements of the Internet
marketing complex.It is used to attract visitors to the company's website from the social
media environment[1].
Social Media Marketing is an Internet marketing tool to attract consumers through social
networks. The main goal of SMM promotion is the presence of the company in social
networks, in its participation in the lives of users. Social networks give us the opportunity to
communicate with consumers in an informal setting on a variety of topics. SMM allows the
company to build a closer relationship with the client, to gain their trust. Thus, it is so
important not only to attract users from social networks to your site or store but also to
transfer your customers to social networks. It is also necessary to highlight the main goal of
marketing in social networks – the development of high-quality content that users will want
to share and distribute it independently. Among the advantages of Internet marketing in social
networks, we can note the affordable cost of advertising, high-quality coverage of the target
audience, and efficiency.The entire process of implementing SMM marketing in social
networks can be divided into several stages:
1. Definition of the target audience.
The target audience is a group of people who are most likely to be interested in the offer
and order a specific product or service.It is very important for marketers to correctly identify
the target audience of the product since advertising for a certain group will significantly
increase its effectiveness.
2. Defining the company's key objectives.
The tasks must meet the company's global business goals. Any marketing action should
be aimed at a certain result[1].
3. Selection of sites with a high concentration of the target audience.
Here, the target audience is of great importance. Any social network has its own
characteristics that affect the speed and quality of the company's information dissemination.
Thus, the Instagram platform increases brand awareness, allows you to demonstrate both
physical goods and services in full, and is the most popular. The Facebook audience allows
you to enter the international market, and also has a low cost of targeted advertising.
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4. The choice of tools for promoting the page in the social network.
There are various types of advertising promotion on the market. The most popular is
targeted advertising, which is ads that are broadcast to a specific target audience based on
publicly available information from user profiles. Also, advertising in other communities and
social networks, advertising publications from opinion leaders, hashtags, search engine
optimization– all this is also a common tool for promoting products in social networks.
5. The creation of the material.
This stage is very important. The basis of media promotion is the content that will be
published during the advertising campaign and in the future. It is unrealistic to interest the
user in something that he is not interested in, whether it is sensational or intriguing news,
photos or videos. It is for this reason that you should plan your content in advance based on
the interests of the target audience[2].
Conclusion. To achieve the proper level of promotion in the field of SMM, it is necessary
to analyze all the prerequisites for conducting advertising campaigns and developing a
promotion strategy in social networks. The strategy will allow you to structure your work
with social networks, monitor and track the effectiveness of your activities.
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21. Short-term economic cycle in agriculture on the example of the «Ryazan
experiment»
Dmitryev Dmitry
Belarusian State Technological University. Minsk, Belarus
Introduction. The relevance of the work is the analysis of the impact of a short-term
economic cycle on agriculture in a mixed economy with a predominance of planned
elements against the background of an economic recession on the example of the Ryazan
economic experiment.
Materials and methods. The material of the study is statistical data, the purpose of the
study is to analyze strategies for increasing production volumes on the example of the Ryazan
economic experiment and reducing production costs in the context of an economic downturn.
Discussion and results. Economic situation in the agriculture of the USSR at the turn of
the 60s of the last century was quite negative due to ineffective management methods and
insufficient material and technical base. In this regard, in 1959, the top party leadership in
the person of N. S. Khrushchev set the task of increasing the volume of agricultural
production. The result of this was a statement by the secretariat of the Ryazan Regional
Committee with a commitment to increase the volume of meat procurement in comparison
with last year, first by 2.4 times, and then by 3.8 times.
The main source of resources for meat procurement was the mass slaughter of livestock,
including offspring and peasant cattle. Also, to compensate for the lack of production,
purchases were made in neighboring regions at the expense of public funds. These measures
gave their result, and in 1959 the Ryazan region supplied 150 thousand tons of meat against
50 thousand tons in 1958. The readiness to supply 180 thousand tons of the product was
declared next year, but the real result of 1960 was a reduction in production volumes to 30
thousand tons. The reason for this was the resource reallocation mechanism used to increase
production volumes. In fact, the resources allocated for 1960 became the source of the
increase in the volume of meat procurement.
This economic process is an example of such a market mechanism as the credit cycle.
The process of obtaining a loan involves the formation of an obligation to pay borrowed
funds from next received profit. In fact, this means a reduction in their resources in the future,
and, as a consequence, a subsequent reduction in production volumes. Also, the credit cycle
is characterized by a decrease in growth rates not only in the debtor enterprise, but also in all
related partner enterprises. A similar situation was observed in the Ryazan region and
neighboring regions in 1960 in all sectors of the national economy, although the reasons for
the decline in growth were mostly the strikes of peasants who lost their livestock and the lack
of funds for the modernization of production than a general decrease in the number of
transactions.
Conclusions. The results of the "Ryazan Experiment" make it possible to assert with a
sufficient degree of confidence that the mechanisms of the market system continue to
function in the command-administrative system, which determines the negative impact of the
strategy of increasing production volumes. The result of the study is a recommendation to
use a strategy to reduce production costs in agriculture in the context of an economic
recession.
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22. Marketing staff
Ovsyanik Darya
Belarusian National Technical University, Minsk, Belarus
Introduction: The modern labor market is characterized by high instability. High
unemployment, low demands of most common occupations, minimum wages, problems of
employment graduates of higher educational institutions and many other negative trends.
One of the reasons for this situation is the presentation of the majority of organizations and
enterprises of high demands for candidates for specific positions. Organizations and
enterprises must necessarily take into account the state of the internal environment of the
enterprise, the degree of staff interest in the development and prosperity of the organization.
Therefore, such a direction as marketing personnel is becoming increasingly important.
Materials and methods. Under this term is a combination of actions, methods and
techniques used by employees of the enterprise in order to promote the career ladder and
achieve other purposes, the implementation of which is related to the enterprise.
Results and discussion. The marketing approach is increasingly used in business, both
in business and in the field of government and public organizations. Simultaneously with
these processes, marketing staff is becoming popular: external and internal. External
marketing staff lies in the fact that the company's appropriate approach and tools implements
the external labor market. And the essence of internal marketing is that for leadership and
organization as a whole, its own staff becomes a consumer who is in the quality of the
product, actually the first element of the marketing complex, is offered a job that is able to
satisfy the various needs of the employee. The advantages of internal marketing in this case
are the provision of high performance, as well as quality standards at all stages of value
creation. Thanks to the inner marketing, people whose addiction to their work exceeds the
framework of official duties, determine the content of their work at an angle view of the
service of external clients. Such people no longer perceive their work as a set of specific
tasks formulated by the manual.
Conclusion. Despite the poor personnel of personnel marketing, it is an important and
integral part for the success of the organization. Personnel marketing helps reduce personnel
turnover, cause interest in work and to the desire of employees constantly self-improvement.
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23. Relevant marketing during a pandemic
Moshnina Yuliya, Khadzenkova Yauheniya
Belarusian National Technical University
Minsk, Republic of Belarus
Introduction. The whole world is currently experiencing difficulties caused by the
coronavirus, and marketing is not an exception. Marketing professionals have had to react
quickly to the changed situation and, like the rest of the world, go online, because all offline
activities have now lost their meaning.
Materials and methods. The research used methods of analysis, synthesis and
generalization of the information found. Articles of domestic authors and published materials
of periodicals served as an information base for analysis.
Results. Since the pandemic, many people prefer to stay home for their own safety.
States were forced to close their borders. The activities of firms and organizations in various
fields have been suspended. This has put the economies of countries and individual
organizations at risk. The pandemic forced companies to change their strategies. Find new
ways to communicate with their audiences. In such conditions it is not reasonable to invest
the budget in offline marketing. That's why many companies are trying to use actively
Internet resources that allow them to promote their product, directly communicate with the
target audience and expand the list of their regular customers.
The field of Internet advertisement is in a winning position now, because during the
period of "international quarantine" the role of social networks and online platforms
increased. People have started to use the Internet more actively: making purchases on
websites, taking training courses to acquire new skills, subscribing to all kinds of platforms
with entertaining content and so on. In this regard, companies began to use new and relevant
ideas to attract customers and promote products, such as gamification, augmented reality and
chat-bots. Based on the specifics of the company and its product, marketers create colorful,
bright and sometimes viral videos, use a strategy of storytelling, conduct live broadcasts - do
everything to attract the attention of the client.
Conclusion. The crisis is a time to look for new opportunities and ways to develop. There
are many different platforms and types of product promotion on the Internet. All this
contributes to the fact that in this difficult time companies will be able to continue to function
successfully. Thanks to marketing, they will be able to maximize their goals and reduce costs
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24. Impact of epidemics on the World Economy
Lizaveta Zelenko, Natalia Bulanova
Belarusian National Technical University,
Minsk, Republic of Belarus
Introduction. An epidemic is a massive spread of an infectious disease of people that
develops in time and space within a certain region, significantly exceeding the level of
morbidity usually recorded in this territory [1].
Materials and methods. The methods of analysis, comparison, and generalization have
been used in this research. Information base of the research is represented by the articles of
foreign authors, etc.
Results and discussion. Studies have shown that the damage from the epidemic leads to
a decrease in GDP growth, in a country where there is a local outbreak of the epidemic and
an economic crisis. Global stock indexes are declining along with prices for non-food raw
materials (oil), as well as the pace of economic activity in such areas as transport, trade,
tourism, public catering and others.
Currently the tourism industry of China, Italy, Turkey, Japan, and South Korea is
suffering losses due to the lack of tourists. The spread of epidemic in the countries where the
main share of income in the country's budget is brought by tourism, sometimes leads even to
economic collapse. This naturally reduces the turnover of global trade, due to changes in the
supply chains of permanent supplies between the leading trading countries, until production
stops. That is why there is a decrease in energy demand, as well as a decrease in oil prices.
The scale of the epidemic is so huge that the losses in the global economy will continue to be
felt for decades, as it has been in the past. Calculations of US experts have shown that in
recent years, flu epidemics alone cost the state up to $ 167 billion annually. And recently The
US Congress has approved a $ 1.9 trillion program to support the economy because of
pandemic [2].
In our opinion, the situation with the epidemic affects not only the economy of the state
where the outbreak occurred, but also the whole world. In countries where the epidemic is
unfolding, demand is also declining, which leads to a decrease in the overall level of prices
for goods and services. The consequence of this is a reduction in the interest rate by the
Central Bank. The probability of central banks reaching the zero interest rate limit is growing.
In this case, the bank takes a number of measures to maintain price stability.
We believe that the economic losses as a result of the epidemic are particularly high due
to the panic that is promoted by mass media and supported by international media. Panic
undermines trade and services, and exacerbates the economic crisis.
Conclusion. Thus, the epidemic does huge economic damage, collapses the growth rate
of the global economy. The entire world community strives to get over the pandemic to
accelerate economic development and increase the well-being of their country.
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25. Impact of environmental trends on business processes
Schastlionak Maryia, Natalia Bulanova
Belarusian National Technical University,
Minsk, Republic of Belarus
Introduction. Recently, the issue of ecology has become more and more acute. Changes
in the environment entail changes in the conduct of business.
Materials and methods. The methods of analysis, comparison, and generalization have
been used in this research. Information base of the research is represented by the articles of
foreign authors, etc.
Results and discussion. In recent years, the world has been rocked by a wave of protests
and actions aimed at fighting for the salvation of the planet. Many companies, whose
activities in one way or another harm the environment, begin to feel the pressure of society,
they become not only a little less popular, and sometimes organizations stumble upon a wave
of negativity and even harassment in their attitude. And although negative advertising is also
advertising, it does not work that way on the issue of ecology, people are ready to buy more
expensive goods when it comes to the future of the planet [1].
In this situation, organizations can accept and fail, or take the "fashionable" path, thereby
strengthening their position in the market. More and more well-known global brands are
beginning to follow at least one of the trends: collection and sorting, recycling, reducing
production waste, reducing the use of resources, using alternative energy sources, alternative
materials, avoiding toxic components, and so on.
The fashion industry has become the most striking example of the struggle to maintain
its position in the market, being the second largest polluter of the planet after oil refining,
The main areas of activity are the rejection of materials that emit toxic substances during
production and disposal, the reduction of water use, the rejection of natural fur and leather,
the development of materials from rapidly renewable resources and recyclable materials, the
organization of recycling and disposal of clothing [2].
In fact most brands start their eco-activities not on their own initiative, because it is
always more expensive and more difficult, but because of the pressure of society and the
huge risk of losing influence in the global market.
Conclusion. Thus, the eco-movement becomes not just a struggle for the preservation of
life on the planet, but also a powerful tool that affects business processes and contributes to
the development of the "green vector".
References. 1. Word of the Year [Electronic document]. – Access mode:
https://languages.oup.com/word-of-the-year/2019/ - Access date: 22.03.2021.
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26. Methodology for Investment Risk Assessment in the Industrial Sector
Yurii Kulynych
National University of Food Technologies, Kyiv, Ukraine
Introduction. One of the most important aspects of the stable development of the national
economy is the dynamic growth of investment potential and investment attractiveness. The real
investment is realized through investment projects in practice. In turn, project implementation
involves many different risks.
Materials and methods. We define the methodology of this study through the risk
management and consideration of a set of methods, techniques, and measures that predict the
occurrence of risk events and take measures to eliminate or reduce the negative consequences
of such events for the company. The main task in risk management is to find an option that
provides the optimal combination of the risk and income, considering that the more profitable
the investment project, the higher the level of risk in its implementation.
Results and discussion. Effective analysis of investment risks involves a combination
of the formalized approach and empirical methods. If it is used properly, it can serve as an
effective tool to identify the sources of risk and the most critical factors, to evaluate and
prevent potential problems, to save resources, and achieve higher quality. It is very important
to have experience and practices which allow, on the one hand, to use proven schemes and
approaches, and on the other hand, to apply them carefully in each case.
Further research in this area can be conducted in the direction of the risk identification
and analysis, followed by decision-making on investment risk mitigation and prevention
measures aimed at minimizing risk events, reducing the probability of adverse results,
minimizing negative effects and potential consequences. These are works on risk
identification and analysis.
Conclusions. Summarizing, we emphasize that the most effective mean for the
qualitative assessment of investment risk is the proposed method of chain process of
identifying and monitoring risks, which identifies a wide range of risk factors affecting the
activity of companies, as well as to evaluate the degree of their impact. The properly designed
risk map is a basis for further quantitative evaluation of risks, as well as it is a convenient aid
in choosing the way to reduce risk. The use of the proposed methodology for evaluating the
effectiveness of investment projects has shown that it carries out the comprehensive analysis
of projects and decision-making based on a large amount of information, which is a necessary
condition for their accuracy and validity.
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27. Modern ways to promote banking services
Pavel Pahomov
Belarusian National Technical University
Minsk, Republic of Belarus
Introduction. Employment of the population is the most important macroeconomic
characteristic. The development of computer and information technologies as well as the
creation of the world wide web "Internet" in the 1990s gave a powerful impetus to the
creation of such a system of remote customer service as Internet banking.
Materials and methods. The research used methods of analysis, synthesis and
generalization of the information found. Articles of domestic authors and published materials
of periodicals served as an information base for writing this article.
Results. Banks across the world are rapidly flexing their operating models to ensure
business continuity. The use of new Internet technologies allows you to perform many types
of work anywhere and at any time. This contributed to the development of new banking
services, as well as to the strengthening of the role of banks in the economic life of society.
Changes in the needs of customers and the possibilities of banking services lead to a certain
reorganization of their sales channels. The cooperation of banks with the client in the
premises is losing it’s relevance. The banking sector is rapidly moving into the virtual space,
but the percentage of employment remains. The demand for IT specialists in the banking
sector has increased significantly compared to previous years. One of the main advantages
of online operations is the ability to easily and quickly collect a huge amount of information
about customers. Banks began to receive additional income from the commission on
payments and transfers. A mobile application can significantly reduce the cost of online
banking services for banks. Banks are very concerned about the pricing policy of mobile
operators, which constantly increase the cost of SMS. The way out of this situation is to use
push notifications. It is worth considering that the number of Internet banking users is
growing rapidly and at the same time the number and volume of transactions is increasing.
Accordingly, the risk of fraud, theft of funds and other personal data increases. The banking
sector has begun to introduce systems for biometric identification of customers: by voice,
face image and fingerprints. In this regard, banks will begin to acquire a high degree of
personal data protection, and will also be able to increase their customer base.
Conclusion. The emergence of Internet banking is an achievement and a certain leap in
the development of the banking sector. With its emergence the communication between the
client and the bank has become more operational and competition between banks has
significantly intensified which contributes to the improvement of banking services.
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28. Basic measures to prevent fraud in business
Siderova Anastasiia
National University of Food Technologies, Kyiv, Ukraine
Introduction. According to the analytical data of auditors, annual losses of companies
from corporate fraud are from 5 to 12% of their gross income. According to analysts,
corporate fraud is ranked third in the ranking of the most serious threats to business.
Materials and methods. For the study, we analyzed different situations of corporate
fraud in Europe, as well as in Ukraine.
Results. Among the most common fraudulent schemes are the purchase of goods and
services that do not exist, the provision of charitable assistance, various payments to formally
unrelated companies, as well as interaction with government agencies through
intermediaries, the implementation of investment projects, an opaque structure of marketing
costs, "kickbacks" for services provided companies.
The employer should pay attention to the following symptoms that characterize the
possible commission of fraud: non-standard (distorted) data in accounting documents;
deviation from normal values of quantities or indicators; an atypical way of life for an
employee's standard income; unusual behavior of the employee; receipt of signals and
complaints against the employee, including from counterparties.
Analyzing the information on this issue, we can conclude that protection measures need
to be implemented in two main areas: minimization of the causes of fraud or minimizing the
conditions for committing fraud.
In the interests of minimizing the reasons for the commission, it is advisable to increase
the financial motivation of employees, create an atmosphere of social significance for each
employee, leave no room for thoughts about committing any offenses, and set a general
example for the leader.
To minimize the conditions for the commission, it is recommended to: create an internal
audit or security service independent of the head; conduct periodic forensic audits of the
company; conduct periodic "checks" on the activities of employees; introduce tender
procurement procedures; rotate personnel; create an effective system of employee
responsibility for labor and collective agreements.
Conclusion. All of the above measures will only work in conjunction with a healthy
corporate culture and provided that fraud detection is not the sole goal of the business owner.
You also need to remember that it is completely impossible to overcome fraud, but
investigating and identifying the prerequisites is vital for business efficiency.
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29. Comparing between BITCOIN, GOLD&SILVER
Денис Ромась
National university of food technologies, Kyiv, Ukraine
Introduction. In 2008, a person or group of people under the pseudonym Satoshi
Nakamoto published a file describing the protocol and principle of operation of the payment
system in the form of a peer-to-peer network. According to Satoshi, development began in
2007. In 2009, he completed the development of the prot
Materials and methods. When analyzing the study, data from domestic and foreign
articles were taken and used, anilitic, comparative, observational, abstractive methods and
the study and analysis of documentation, archival sources were used. Basically, we took data
from Wikipedia, data from auctions of gold and silver and from Twitter by the Holger
Zschäpitz.
Results. We think that we can`t compare such resources as Bitcoin,Gold,Silver because
Bitcoin if say commonly is just a line of code that can be transferred in currency,but such
resources as Gold/Silver is a real resource that cost some-thing due to its rarity, Bitcoin so
cost because its anonym currency that can pay in internet to buy some illegal stuff or just
receive “dirty” money,we can`t compare this currencies because Gold&Silver is material
thing,but Bitcoin is not material,it`s only exist in computer.
Against the backdrop of the crisis, bitcoin became a protective tool due to low interest
rates, which led to a drop in the profitability of exchange instruments. Bitcoin not only
protected its holders from risk, but also brought profitability tens of times higher than that of
gold, which has risen in price by 30% in 2020.
His words are corroborated by a chart posted on Twitter by Holger Zschaepitz, senior
economics and finance editor at the German newspaper Die Welt. He argues that investors
are increasingly turning to Bitcoin for hedging instead of gold.
The Motley Fool decided to use bitcoin, including as a hedging tool to protect against
inflation. The company's analysts say that in the next 10 years, the volatility of the main
digital coin will decrease and allow it to become a full-fledged payment tool.
Conclusion. To sum up I`d like to say that at this stage of development humanity can`t
reach comparing internet currency and material resources,because as I said this stage we can`t
turn intangible into tangible,we can`t materialize such resource as BITCOIN,but we belive
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30. Factors influencing food market security
Mykhailo Arych
National University of Food Technologies, Kyiv, Ukraine
Introduction. The development of market relations creates competitive conditions for
doing business for all participants, which usually creates the call sign for improving the
efficiency of doing business. The issue of food market security needs special attention here.
In general, food security is seen as an appropriate level of food security for the citizens of the
country, which guarantees the financial, economic and socio-political stability of life, its
diverse development, economic growth.
Materials and methods. The main sources of research were scientific publications of
domestic and foreign scientists. The methods of comparison, generalization and analytical
method were used.
Results. Focusing in more detail on the financial and economic aspects, it is worth noting
the following factors influencing food market security:
- development of the agricultural sector and food industry in general;
- level of export-import operations;
- purchasing power of the population;
- opportunities to use innovative technologies;
- financial and economic capabilities of business entities and their logistics;
- investment attractiveness of agro-industrial enterprises;
- state support of agro-industrial complex, etc. [1-2].
In general, the safety of the food market for better visual perception should be considered
through the prism of factors influencing food security, which are divided into five groups:
economic, social, complex, natural and technological. In this case, the economic factors that
are directly important for our study, the author includes the economic model of the state,
investment policy, the mechanism of state support and the concept of development of agroindustrial complex [2-3].
In general, the state food security policy is implemented on the basis of a mechanism that
includes economic, administrative, legal and social levers, which are respectively directed to
the production, service, social and environmental spheres. In this case, the main object of
management is the food market (demand, supply, price, production volume, quality and food
safety). The end result and purpose of such activities is to improve the quality and standard
of living of the population; economic and social stability in society [3-4].
Conclusions. Thus, the paper analyzes the main economic factors and conditions for the
security of the food market of the state, the principles of formation of state policy in the field
of food security, etc.
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31. Improvement of innovation management at an industrial enterprise
Anastasiia Shikel, Olga Montik
Belarusian National Technical University, Minsk, Belarus
Introduction. The success of the industrial enterprise nowadays directly depends on the
introduction and development of innovative concepts for the development of industrial activity
and technology. Such a solution leads to an increase in the profitability of products, the
competitiveness of the enterprise itself, the level of development of the state economy.
Main part. Active innovative activity is one of the basic methods of improvement of
economic position of the industrial enterprise, as it includes automation of production,
introduction of new methods of realization of production, updating of technical base of the
enterprise, increase of knowledge and skills of workers for realization of qualified work.
The main task of innovation activity management at an industrial enterprise is the
transition to flexible production, building of new cooperative ties between the participants of the
whole innovation cycle, organization of their interaction in order to obtain a common final result,
economically the most profitable and less costly, satisfying the conditions of the sales market [1].
Implementation of innovations in industrial production, as well as improvement of their
management is a long and costly process, depending on many external and internal factors.
However, with a rational approach of the management team and the support of the state at the
legislative, economic and social levels, the enterprise will achieve an increase in production and
product quality, which will affect its further behavior in the market, the ability to compete and
coexist with other enterprises [2].
Innovation management in an industrial enterprise is regulated by the adopted legislative
acts, decrees, the chosen economic policy of the enterprise. Its improvement is currently carried
out in most cases through the implementation of the project "Industry 4.0".
"Industry 4.0" or "The fourth industrial revolution" is the integration of the links of the
industrial production chain using the latest information and communication technologies; a
collective term for a number of modern technologies, which are associated with the collection and
exchange of data, automation of most processes in the enterprise. The central element in the
functioning of production systems are Internet technologies, providing stable communication
links between consumers, products and production (https://hi-news.ru/business-analitics/industriya-4-0chto-takoe-chetvertaya-promyshlennaya-revolyuciya.html, Date of access: 10.03.2021).

"Industry 4.0" defines the vision of the Smart Enterprise. Such an enterprise uses a modular
structure, cyber-physical systems control physical processes, connect and interact with each other
and people in real time, internal and third-party services are selected and utilized by chain
members.
The core principles of Industry 4.0 that define the operation of the enterprise:
Interoperability (interoperability): the ability of machines, devices, sensors and people to
exchange information and interact with each other.
Transparency: The ability of information systems to create virtual copies of the physical
world, augmenting digital models of enterprise operation with data from various sensors.
Technical support: the ability of systems to assist humans in making informed decisions
and solving urgent problems in a short time through processing, aggregation and visualization of
raw data; the ability of cyber-physical systems to take over some of the tasks that are too
inefficient, labor-intensive or unreliable for humans to solve.
The application of this project is widespread. In the Republic of Belarus implementation
of the project "Industry 4.0" is being developed at the industrial enterprise OJSC "Managing
company of Minsk Motor Plant holding".
Conclusion. In a market economy, it is impossible to ensure the economic growth of an
industrial enterprise without introducing and/or improving innovations.
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1. Work of hotel enterprises in the conditions of quarantine restrictions
Nazarchuk Anna, Sobin Oleksii
National University of Food Technologies, Kyiv, Ukraine
Introduction. The socio-economic situation in the country is extremely tense, every day
we turn on the TV or turn the pages on social networks and everywhere we see terrible
statistics and horrible details of the epidemic. Ukrainian entrepreneurs have suffered
significant losses in the tourism and hotel business.
Materials and methods. Hotel enterprises faced the following difficulties: lack of
guests, closing of borders, reduced revenues, responsibility for the safety of guests and
staff. Most likely, the hotel business will need support from the state to overcome all the
problems and get out of the crisis. [1]
2019

6960,9
7006,2
6661,2
6544,8

2017
2015

5779,9
5423,9

2013

8303,1
7887,4
7426,9

2011
0

1000

2000

3000

4000

5000

6000

7000

8000

9000

Fig.1. The average annual rate of hotel guests
Results. Operation of hotels for the period of quarantine in connection with the spread
of the disease: before the start of the work shift do temperature screening of all hotel
employees; At the entrance to the hotel and in the lobbies place information materials on the
prevention of COVlD-19 and organize places for treatment of hands with alcohol-containing
antiseptics; Simultaneous stay of visitors in the lobby of the institution is allowed at the rate
of not more than one person per 10 square meters. m area of the service hall; if the symptoms
of respiratory disease and / or fever in the guest, he is isolated in the room until the arrival of
the ambulance, which is called by the hotel staff; also to avoid queues at check-in at the hotel
provide the possibility of pre-registration online. A protective screen is installed at the hotel
reception between staff and visitors; Hotel staff are required to regularly wash their hands
with soap or treat them with antiseptics at least once every 3 hours and after visiting public
places, toilets, cleaning, etc., to refrain from contact with persons with symptoms of
respiratory diseases and to isolate themselves in in case of symptoms of respiratory diseases.
Conclusions. We believe that this whole story and what is happening should end soon.
We hope that everything will develop in a positive direction. But if it weren't for this
outbreak, these instructions would have no weight, they simply wouldn't be listened to. I
believe that what happened will change us and change the world for the better
References.
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2. Future trends in the hotel industry in a pandemic rules
Kozachenko Olha, Sobin Oleksii
National University of Food Technologies, Kyiv, Ukraine
Introduction. In the context of the COVID-19 pandemic, the modern hotel business is forced
to look for new ways of development and adapt to the more stringent requirements of providing
anti-epidemiological conditions for visitors.
Materials and methods. Prior to the COVID-19 pandemic, the hotel industry in
Ukraine was developing fairly stably. In 2018-2019, there was even a certain increase in the
number of collective accommodation facilities, which, according to official statistics, include
hotels. The number of visitors to collective accommodation in 2019 almost reached the level of
2011, even before the start of hostilities in the Donbass.[2]
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Results. To study the impact of the COVID-19 pandemic on the sector of collective
accommodation services in Ukraine, Vertex Hotel Group and Colliers International (Ukraine)
conducted a survey of hotel real estate market in Ukraine on March 20-21, 2020, which was
attended by 205 hotel business representatives from all regions of Ukraine.
Also, 96% of respondents noted a sharp decline in demand for hotel services, starting from
March 13, 2020, due to the introduction of quarantine and termination of international and
domestic passenger traffic. The consequences were the closure of the hotel or preparation for this
process for 85% of all respondents. However, a significant number of representatives of 5-star
hotels (42% of respondents) stressed that they do not plan to close the institution under any
circumstances.
The same survey from Colliers International (Ukraine) and Vertex Hotel Group showed that,
for example, quarantine from March 13 to April 3, 2020 caused the following damage to different
categories of hotels (The page, 2020): (1) 40% of five-star hotels called losses of UAH 3 million,
10% - more than UAH 8 million; (2) 60% of representatives of 4 and 3 star hotels estimated
economic losses from 500 thousand UAH. up to UAH 3 million;(3) 70% of respondents
representing hotels of other classes, estimated losses up to 500 thousand UAH.[1]
Conclusions. As the analysis of modern conditions for ensuring anti-epidemiological
conditions of visitors in hotels under the influence of COVID-19 showed, the main trends in this
area are, first of all, the safety of hotel visitors and their staff, which is achieved by constantly
informing visitors and hotel staff about safety rules.
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3. "Survival" of the hotel industry during the pandemic
Skibyna Oleksandra, Sobin Oleksii
National University of Food Technologies, Kyiv, Ukraine
Introduction. We are talking about studying the hotel market before and after COVID19. Analysis of the survival of the hotel industry, methods of attracting tourists, as well as
life after the epidemic. The purpose of the article is to calculate the losses of hotels and find
out how many hotels "died" in the market.
Materials and methods. Due to the introduction of strict quarantine measures, the
number of empty rooms has increased many times. According to STR, in the summer of
2020, the average occupancy rate of hotels in Ukraine did not exceed 10% for those hotels
that were operating at the same time in Europe. In some EU countries it was up to 35%
(France, Spain). It is worth noting that STR data reflect only the performance of those hotels
that submit their reporting information to STR. As a rule, these are international hotel
operators, respectively, we can assume that this figure may be higher.
Results. In Ukraine, according to a survey by the Association of Hotels and Resorts
(UHRA), among 122 hotels, mostly three-star and an average of 72 rooms, the pandemic has
had catastrophic consequences.
75% of hotels resorted to staff reductions. At the same time, 22% of hotels managed to
maintain the number of employees, and only 3% hired staff due to increased demand. For
example, if you take 1,000 hotels and subtract those 75%, you get 250 hotels, workers who
have not lost their earnings. On average, every second employee of the hotel industry was
left either without a salary for an indefinite period or without a job and was forced to try
himself in hitherto unknown areas of earnings.
Of course, the world of tourism will not be the same after the pandemic, but hotels have
gradually begun to revive. One of the measures that have been actively implemented in the
world are vouchers or gift certificates, which the customer can use to pay for services at a
large discount when the situation normalizes. In New York State, the owners of the Roxbury
Motel have sold about 100 gift certificates in a couple of weeks, promising guests the right
to use the services with a 50% bonus, earning about $ 15,000. A similar practice is common
in Europe.
However, despite all the difficulties, in a situation with global lockdown, you can find a
plus - the development of domestic tourism. In Ukraine, more than 60% of the population
preferred local resorts, refusing to take risks abroad. And even now, after the discovery of
some countries, Ukrainians prefer their native Carpathians to the European Alps. If we
compare pre-coronavirus times, the growth of domestic tourists by country increased by 100200%. This means an increase in jobs, improvement of the hotel sector as a whole and in the
future the transition of the population to "import substitution" in the tourism and hotel sectors,
which will lead to an inflow into the state budget and staff pockets.
Conclusions. In general, we can say that the tourism and hotel business, despite the huge
losses over the past year, still managed to stay afloat. In some countries, such as the EU,
governments have prepared certain "airbags" - tax holidays and lump sums, which have
allowed staff and hotel owners to survive this difficult period.
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4. Governance of CSR programs in hotel chains
Marianna Marshalenko
National University of Food technologies, Kyiv, Ukraine
Introduction. The implementation of the key principles of CSR in these companies
are embedded in their daily operational activities at each level of management - both
globally and at each enterprise separately.
Materials and methods. Theoretical Research Methods: research of the CSR global
report 2019 of one of the leading hotel chains in the world - Radisson Group.
Results. For the analysis of governance structure of the CSR program in the
international hotel chain the Responsible Business Program by Radisson Group was
chosen. There are some specific details in the approach to governance of CSR programs
in such types of companies. One of them is that all network companies should have a
similar structure of governance, but the way in which managers implemented CSR
functions in this structure might be different. It is depend on specific location of each
enterprise in the hotel chain, culture diversity etc.
According to the Radisson Hotel Group’ Report, a Responsible business policy is
implemented at all levels of the organization to ensure maximum employee participation
in activities and ensure the greatest impact on the entire company. The whole process
begins with the Board of Directors, which not only influences the process of launching
the program, but also periodically receives reports on the progress of responsible business.
The company's global management is responsible for updating strategies, plans, and
monitors the progress of the Responsible Business program, which is reset every 5 years.
The Global Responsible Business Team establishes and implements the strategy and
ensures interagency cooperation. The team works very closely with the teams of the Office
from all regions where the company operates.
Then, the responsibility from the Head Office extends to the local coordinators of the
Responsible Business program. There are 23 regional officials in the EMEA region (as of
the end of 2019). Local coordinators set regional goals according to a group strategy
developed by the Global Team. They also monitor the progress made in hotels in their
region. The next link in the management of the CSR program is the Responsible Business
Coordinator at each hotel and his team. Responsibilities of hotels’ coordinators and their
team are to jointly determine action plans for the development of CSR for the next year
(short-term strategy) and next 5 years (long-term strategy), which must meet both regional
and group priorities
Conclusions. Company took into account such factors that influenced the
achievement of the CSR strategy as the geography of the company and the variety of legal
forms of the enterprises included in the network as well as integrated decision and strategy
making into each level of company management.
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5. The tourist recreational potential of the Chernihiv region
Yulia Brativnyk
National University of Food Technologies, Kyiv, Ukraine
Introduction. With the increasing need to improve tourism potential of Ukraine, sometimes
the lesser known regions are being overlooked in favor of the most popular tourism centers. The
Chernihiv region has a lot to offer, but it needs improvements in order to shine.
Materials and methods. Methods of analysis and synthesis have been used. The newest
information from credible sources have been used in this research.
Results. Tourists can be interested in a place for many reasons. It can be because of natural
resources, cultural significance or they can visit with a specific purpose like do sports or get
particular medical help. The Ukrainian region of Chernihiv has a lot of interesting facilities
under its sleeve. It is known for its natural resources. The nature reserve fund of the region as
of 01.01.2020 has 669 objects with a total area of 262.4 thousand hectares, which is 8.2% of
the territory area. Among them, national tourist attractions are attractive Ichnyansky and
Mezynsky natural parks, dendrological park of national importance "Trostyanets", regional
landscape parks "Mizhrichynsky" and "Nizhynsky", Minsk Zoological Park of national
importance. Also in the region is the first in Ukraine Beremytske Nature Revival Park, created
for restoration unique natural complexes of Pridesenye[1]. Also there are opportunities for
sport and beach tourism because of the number of rivers and lakes, the most popular being the
river Desna.
Chernihiv region is one of the leading places in Ukraine by the number of cultural heritage
sites. On the state register of the region there is about 9,000 historical and cultural monuments,
more than 1,900 of them are of national value. Like many other regions of Ukraine, Chernihiv
suffers from poor infrastructure and a lack of public image that attracts tourists. The number of tour
operators in 2017 was one and there was 50 tour agents. Those are not the best numbers and they
must increase in the future if they want to grow. The same situation is happening with the regions
health tourism. Only in 1998, the region had 7 sanatoriums that took care of patients and helped
them with various diseases and now there is none. And now all of the people that need
treatment have to go to distant regions of Ukraine or even abroad. The number of recreational
bases and other facilities has halved since 2011. Infrastructure is not developing, it is just
degrading. Because of the state of the infrastructure the number of people that visit Chernihiv is
becoming less and less with each year. The number of international tourists is equal to none [2]. In
2019 the overall number of tourists has increased comparing it to other years, but because of the
pandemic we can’t predict how it will be in the future.
Conclusions. With this research it has been understood what the main problems of the
Chernihiv region are. Some ways to improve them would be to create opportunities for international
tourism, like bus tours with nearing countries and to improve the situation with the number of hotels
and tour operators, some fresh ideas in this department can improve the people’s interest to the
region. Also the sanatoriums must be opened again so that Ukrainians can find the best treatment
in their own country.
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6. Beach tourism in Ukraine
Jemali Pachkoriya, Tetyana Prymak
National University of Food Technologies, Kyiv, Ukraine
Introduction. Nowadays beach tourism in Ukraine gains more popularity. Despite being
in quarantine, people started travelling more and domestic tourism gained new life, so beach
tourism became more attractive to Ukrainian tourists.
Materials and methods. Researching beach tourism and its development in Ukraine,
following methods were used: analysis, synthesis, deduction and induction. General research
methods helped to study a big quantity of different materials, that were investigating beach
tourism resources, that make the basis for developing tourism in concrete regions of Ukraine.
Also some materials were studying problems, that inhibit developing of resorts and
realization of tourist resources.
Results. Beach tourism was always popular in Ukraine, but had a bit different centers of
tourism in the past, so for the period of 2014-2019 beach tourism had to grow in new places,
that were less popular for that type of tourism or in smaller places, that might be not popular
with tourist all over Ukraine, but with locals.
Annexation of Crimea had a big impact not only on beach tourism, but tourism sphere at
all, that caused a lot of damage to Ukrainian economy. After that people started finding
another places spend their summer vacations, so outbound tourism to countries like Turkey
started growing with a huge speed.
Next few years’ other beach tourism regions started to grow slowly, getting new tourists,
so the tourist flows were growing, but problems with infrastructure started inhibiting
developing of tourism.
Such usual to European countries things like sunbeds were not presented in new centers
of beach tourism. Hotel owners understood, that they can make higher prices for their
services, because there are no more places to go for beach tourism, but they’re services didn’t
worth it, so the growth started to diminish.
In 2020 beach tourism has revived. Due to impossibility of visiting foreign countries,
because of pandemic, domestic tourism has gained a new life. Because of tiredness of
quarantine measures and need in recreation, Ukrainians started to travel in their country, so
Ukraine gained a chance to recover economy using domestic tourism.
Mobile operators provided information, that beach resorts had a huge influx of tourist,
that was bigger in 30% compared to 2019.
Conclusion. Ukrainian beach tourism has a potential to develop and this year showed,
how huge it can be, but Ukraine should start improving tourism infrastructure in those
regions, so they won’t miss a chance to become a popular destination in domestic tourism.
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7. Improving the tourist attractiveness of the Kherson region
Yaroslava Potapenkova
National University of Food Technology, Kyiv, Ukraine
Introduction. The current stage of economic development in Ukraine places higher
demands on the quality of recreational resources and their efficiency. During and after the
pandemic domestic tourism will be the most relevant option for recreation.
Materials and methods. Such methods as analysis, comparison and statistics were used.
Materials of scientific and journalistic publications and statistical information were used in
the research.
Results. According to the Association of Growers and Winemakers of Ukraine, the
country annually produces more than 25 million dal. wine materials and their annual
production, due to these and many other reasons, decreases by 15-20% [1]. Despite its strong
potential, Kherson region is not among the leaders among the regions of Ukraine in terms of
tourism development.
In the structure of the territorial-recreational complex of Kherson region the following
directions of recreational activity are distinguished first of all: medical-resort recreation,
green (ecological), cognitive-scientific and beach tourism. Kherson region is unique and
favorable for the development of tourism. There is access to two seas – the Black and Azov,
the climate in the region is temperate - continental, and sunny days here are not less than in
the Crimea. Kherson region is ideal for recreational purposes. But not only climatic
conditions should attract vacationers, but also the appropriate level of comfort and quality
travel services. Unfortunately, most health facilities are in poor condition. The problem is
that it is very difficult to rationally develop and use such potential, so ways to improve and
bring tourism in the Kherson region to a high level have been proposed, such as: 1. Creating
a brand, improving the visibility of the region through the dissemination of information on
social networks. 2. Development of advanced types of tourism, such as wellness tourism,
water tourism, air-, eco-, festival tourism. And promoting the flourishing of such types of
tourism as health, beach, etc. 3. Creating comfortable conditions for tourist leisure, improving
infrastructure.
Only the proportional, balanced development of all components of recreational activities
- excursions and various types of tourism, health, children's recreation – will ensure the
overall proportional development of the region [2].
Thus, with the effective use of natural resource potential and the creation of the right
image, the Kherson region will be able to become an interesting and attractive tourist region.
Conclusion. According to the results of the study, the following conclusions can be made
that nature generously endowed the steppe Kherson region with its riches. This area has every
chance to become the leading resort region of the country, as well as to compete with foreign
ones.
References
1.Vineyards and winemakers of Ukraine [Electronic resource] - Mode of access to the
resource: http://awwu.com.ua/.
2.Korzhunova N.O. Resort and recreational economy of the Black Sea region // Economy
of Ukraine. 1999. №2. P.76.
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8. How the pandemic will affect tourism
Yaroslava Potapenkova, Tetyana Prymak
National University of Food Technology, Kyiv, Ukraine
Introduction. Tourism has been for many years one of the leading sectors of the world
economy and has become an important component of the national economy and a source of
prosperity around the world.
Consumption of recreational services directly affects the economy of the region and the
state, because the modern tourism industry is one of the most profitable industries in the
world economy.
Materials and methods. The tourism sector is always subject to risk. But no one was
ready for a global cataclysm, a pandemic. Tourism has proven to be one of the areas most
affected by the COVID-19 pandemic, which seriously affects the economy, public services,
and limits the range of opportunities on all continents.
Results and discussion. During the lockdown, domestic tourism began to develop
actively, and after the removal of restrictions, tourists will continue to choose domestic travel
for safety reasons. The first task in this situation is to keep domestic tourism and incoming
passenger traffic at the same level, redirecting most of the outgoing traffic to destinations
within Ukraine. “I am sure that people's desire to travel will ultimately be stronger than
existing fears and doubts,” said Professor Joseph Cheer of the Center for Tourism Research
[1].
The tourism sector has a high impact on the climate and the environment, as it requires
large amounts of energy and fuel and puts pressure on land systems. In order to preserve a
renewed nature, green tourism will also be developed. The current crisis also presents an
opportunity to transform tourism relationships with nature, climate, and economy. It is high
time, building on the work already done in sustainable tourism, to rethink how the sector
affects natural resources and ecosystems [2].
Conclusion. So, the sanitary and epidemiological protection of resort areas should be
given much more attention than before. The crisis will exacerbate trends in recent years: a
decline in organized tourism and a commitment to package tours, an increase in eco-tourism,
increased use of digital technologies, use of online platforms, and a personalized approach.
References

1.
Interview with tourism expert Joseph Cheer [Електронний
ресурс]
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Режим
доступу
до
ресурсу:
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2 . Cultural tourism & COVID 19 [Електронний ресурс] – Режим доступу до ресурсу:
https:// unwto.org/cultural-tourism-covid-19.
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9. Problem of air tourism in Ukraine
Maria Prots, Tetyana Prymak
National University of food technology, Kyiv, Ukraine
Introduction. Tourism is becoming important among the leading sectors of the world
economy. Already, tourism in many countries and regions is the main source of income.
Tourism is becoming more and more branched, new exciting types of recreation and leisure
are being created in the world. One such new species is air tourism.
Materials and methods. The main purpose of this article is to consider the state and
prospects of air tourism development in Ukraine. Methods of analysis, synthesis and
comparison were widely used in the study.
Results and discussion. Air tourism is one of the types of tourism based on overcoming
a route in the air. There are many types of air tourism in the world, the most famous and
widespread are gliding, skydiving and aeronautics.
The main idea of gliding is to fly a glider or hang glider. Since the glider does not have
a motor, the aircraft must first be accelerated to a certain speed in order to fly. Glider control
requires certain flight skills, abilities and pilot training. Hang glider is a fairly common
aircraft. Its flight requires acceleration from the mountain, from the ground or water by
towing a car or boat. Skydiving is very popular all over the world among various categories
of tourists. This sport is available to almost everyone. For beginners, jumps from a standard
height or with an instructor are offered.
Ballooning is considered to be extremely romantic and spectacular and at the same time
not associated with a serious risk to human life and health. Gliding and skydiving require
certain skills and knowledge to maneuver and steer properly, so they open specialized centers
for this. For example, in the United States and Europe there are several hundred gliding
centers, while in Ukraine there are only three in Kyiv, Rivne and Vinnytsia regions. Ukraine
has excellent prospects for the development of these branches of air tourism in mountainous
areas (Carpathians) or on large rivers (Dnipro, Dniester and others) and in the plains
(Ternopil, Zhytomyr, Poltava regions) and coastal regions (Odesa, Zaporizhzhia, Kherson
region). For the development of free tourist aeronautics in Ukraine there are all the necessary
prerequisites, especially natural. Such places as the Crimea, the Carpathians, the cities of
Kyiv and Lviv, which are beautiful historical places, Kamianets-Podilskyi, Askania-Nova,
etc. are considered promising. Today in Ukraine there are 20 balloons (for comparison: in
Germany - 6000, in Holland - 400, in Russia - 370).
Conclusion. Analyzing all the information mentioned above, there is a conclusion –
Ukraine has great opportunities for the successful development of air tourism. Due to the
natural resources of Ukraine, it is possible to develop such types of air tourism as gliding,
skydiving and inflatable ballooning. At this stage, Ukraine does not have a sufficiently
developed infrastructure for this type of tourism compared to European countries.
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10. Birdwatcher-friendly accommodation – new trend of responsible tourism
Maryna Rudnieva
National University of Food Technologies, Kyiv, Ukraine
Introduction. With a growing awareness on environmental issues, more tourists around
the globe are choosing to make responsible choice for travel. Bird watching is one of the
most popular responsible tourism options.
Materials and methods. The newest relevant information from credible sources, like
Birdlife International and UNDP portals, has been used in the research. Such methods as
analysis and synthesis of collected information have been used. Comparison and extrapolation
also were used to identify current trends.
Results. Birdwatcher-friendly accommodation – current trend in hotel industry and
responsible tourism. Last decade it was really popular, among the tourist all around the world,
to live in eco-facilities and sustainable hotels. Nowadays, then ecotourism and responsible
tourism has good segmentation – accommodations are also specialized.
Birdwatcher-friendly accommodation means many features and nuances: early-morning
breakfast (sometimes from 3 a.m.), and evening meal with flexible schedule, because the best time
for birdwatching is dawn and dusk; flexibility in arrival and departure; unique places, close to
important bird areas (IBA), nature reserves and national parks; birds have priority over comfort
so birdwatchers prefers smaller, relatively basic facilities; unique types of accommodation can
add to the experience of birdwatching (tented camps in Africa, haciendas in the Andes, rainforest
lodges in Central and South America); real birder-friendly accommodation is also bird-friendly
(natural landscaping, nesting sites, freshwater sources, feeders, etc.); ability to watch the birds
directly from a comfortable room; equipment rental / sales options (binoculars, cameras, sound
recorders); good specialized library; activities are not related to birds, especially for the middle
of the day [2].
Today, bird watching is popular all over the world. Like other types of ecotourism, it became
even more relevant during the pandemic. Hoteliers around the world are actively adapting to this
trend and creating accommodation friendly to birds and birdwatchers. These types of
accommodations and best practice recommendations (guidelines) for birders friendly hotels can
be found in Scandinavian countries, Egypt, Sri Lanka and Central America [1]. Moreover, the
bird-friendly hotel is located even in New York's Central Park.
Conclusions. Accommodation establishments are always adapted to the needs of the tourist
market. Bird watching is no exception. Therefore, a bird-friendly facilities boom is expected in
the world in the near future.
References
1.Honens M. Guidelines of best practice for bird friendly hotels in Egypt [Електронний
ресурс] / M. Honens, N. Noor – Режим доступу до ресурсу:
https://migratorysoaringbirds.birdlife.org/sites/default/files/guidelines_of_best_practices_fo
r_bird_friendly_hotels_in_egypt.pdf.
2.Birdwatching tourism from Europe [Електронний ресурс] // CBI Ministry of Foreign
Affairs. – 2020. – Режим доступу до ресурсу: https://www.cbi.eu/marketinformation/tourism/birdwatching-tourism.
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11. Problems of hunting tourism development in Ukraine
Alyona Shulayk, Tetyana Prymak
National University of Food Technologies, Kyiv, Ukraine
Introduction The tourism industry, which employs 10% of the world's labor force, is
growing rapidly. One of the types of underdeveloped types of tourism is hunting tourism.
However, the results of research by many scientists indicate the high economic efficiency of
this type of tourism.
Materials and methods. The main purpose of this article is to consider the peculiarities
of the development of hunting tourism in Ukraine. Analysis, synthesis, comparison were used.
Results and discussion. Hunting tourism is a type of tourism, the main purpose of which
is to search, track, chase and capture some species of wild animals. Hunting tourism is both
fishing and entertainment, consisting of the search, pursuit and capture (capture or killing) of
certain species of wild animals (mainly birds and mammals). This type of tourism has
developed widely in many countries around the world despite the high prices of services paid
by foreign hunters. Nowadays, hunting tourism is gaining popularity in Europe and the United
States, although "animal rights activists" have a negative attitude to it. The most popular
European countries for hunting tourism are Romania, Bulgaria, Austria, Belarus. A country
with developed hunting tourism receives foreign exchange earnings not only from the sale of
trophies, even more income can be obtained from related services of travel agencies and hunting
farms, such as transportation, accommodation, food, guide services, weapons rental, dogs,
taxidermy services, etc. Ukraine has all the opportunities and potential to become a promising
country in this direction. Today, the Carpathians are the most popular. In addition to the
opportunity to catch trophy deer, here hunters-tourists are waiting for beautiful nature, the color
of national traditions, etc. Marmots attract foreigners in Kharkiv and Zaporizhya regions.
Earlier, many Italians went to Crimea to hunt woodcock and partridge.
In Ukraine, the organization and development of hunting is given considerable attention
and support from the state. The activity of hunting economy is regulated by laws, by-laws,
branch decisions and organizational measures, searches of ways of increase of its efficiency
are conducted. In terms of species diversity, we are practically not inferior to the EU. We can
offer hunting of all possible species. Moreover, having huge, in comparison with some
countries of the European Union areas of hunting grounds, we can organize for guests hunting
in natural conditions, instead of in open-air cages. Services and related recreation will cost
us less and may not be inferior in quality to them.
To improve the development of hunting tourism, a number of issues need to be
addressed. The necessary reform of hunting management on the basis of balanced
development, inexhaustible use of nature, improving the culture of hunting and the role of
hunting in the economy as a whole is: improvement of the regulatory framework, bringing it
in line with the criteria of European standards; development of the principles of state hunting
policy; development of normative bases of aviary breeding of hunting animals; effective use
of hunting species; development of measures for the development of foreign hunting tourism;
development of international cooperation in the field of hunting.
Conclusion. Hunting tourism provides a significant income to agriculture during the
hunting season. The development of hunting tourism, especially for rural areas, will ensure
sustainable development, economic and demographic renewal of territories. Hunting tourism
is not only extremely lucrative and capable of sustaining job creation, but is also a proven
way of conserving the very animals that are being hunted.
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12. Improving of corporate culture in tourism organizations during the time of
pandemic Covid-19
Maryna Tretyak
National University of Food Technology, Kyiv, Ukraine
Introduction. Being a complex multistage system of relationships between the tourist
companies and the consumers of their services, corporate culture is a factor of
improvement of competitive power of the companies in tourism industry, as well as a factor
of efficiency of production and management of tourism product. The COVID-19
significantly impacts socio-cultural systems. Health communication strategies and measures
have halted global travel, tourism and leisure [1].
Materials and Methods. During the study, such methods as observation, document
analysis, synthesis, abstraction were used and were followed by an analysis of the work of
administrations of tourism companies.
Results. Concerns about culture have increased under COVID-19. Companies are trying
to figure out how to retain their unique cultures – often a selling point of the employee value
proposition – since these are harder to see and feel when employees are not working together
on-site and in person.
At the time of pandemic the best to improve the corporate culture of the company are:
Paying attention to employees’ emotional, personal and working experience needs – both
formally and informally: Conducting digital focus groups or culture assessments with teams
or the company to learn how working remotely affects perceptions of culture – and to hear
employees’ suggestions for maintaining and changing it if necessary. Planning culturebuilding communications and events to support company-wide values and mission building
by activating and discussing shared experiences among employees. Senior leaders and
managers should regularly communicate how the organization is reinforcing its values and
culture in the new working environment under COVID-19 [1]. Using collaborative
technology tools to continue to find ways to share, modify and implement ideas: With
platforms like Microsoft Teams and online whiteboards (such as Mural), employees can
brainstorm and share ideas in real time – and everyone can contribute. Through these tools,
new product development can still occur, incorporating all stakeholder input simultaneously.
Along with flexibility about how we work, culture must be adaptive in the current
dynamic environment. The procedure for the preparation of ethical requirements will
certainly cause some difficulties, but the process to the achievement of uniform
understanding and interpreting of the norms of behaviour and their usefulness and the
need for the improvement of the level of corporate culture in tourism is even more complex
and complicated.
Conclusions. Corporate culture should be a guide for delivering business objectives
through the ongoing changes and the future of work. Now is the perfect time to determine
how the culture is holding up under the dramatic changes in how employees experience work
and to develop new ways of working.
References
1. Gössling S., Scott D., Hall C.M. Pandemics, tourism and global change: A
rapid assessment of COVID-19. Journal of Sustainable Tourism. 2020.
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13. Developing of recreational tourism in Odessa region
Yuliia Zhurba, Maryna Rudnieva
National University of Food Technology, Kyiv, Ukraine
Introduction. The modern way of life requires maximum energy, constant control and
attention. Rest is also work, to restore strength. Travel agents and tour operators work hard
to ensure that people rest qualitatively and inexpensively.
Materials and methods. During the preparation, accessible statistical and analytical data
were used, for example, documents from the regional Odessa administration and Internet
scientific journal from the wired universities of Odessa. Synthesis, analysis and prognosis
were involved as the main methods.
Results and discussion. Odessa region lies in two natural zones: forest-steppe and
steppe, has a favorable temperate continental climate with mild winters and hot summers.
Water resources create extremely high recreational potential of region. The presence of
cultural objects and natural wonders increases tourist flows. Odessa region has a large
number of resorts and sanatoriums. Tourists choose Odessa region for recreation due to the
fact that there are many tourist destinations here. It is the Eldorado in the field of ecotourism.
For fans of rural recreation, It`s good to be recommended the following recreation centers:
the ethno-village of Frumushika Nova, the Tuzluv Limans park, the city of Vilkovo and the
Danube reserve. Recreation in these areas will provide an opportunity to get acquainted with
the culture, flora and fauna of Bessarabia. Odessa region is characterized by the presence of
natural healing resources. The health profile of the resorts of the city and the region is climatebalneograceous. Tourists can visit the most significant medical resorts: Kuyalnik,
Kurortnoye, Lebedevka, Gribovka. Today, the main goal of the visiting of tourists to Odessa
region is the Black Sea for recreation. Traditionally, tourist destinations are Zatoka, Sanjeika,
Sovinion. These resorts are in demand all year round due to clean beaches and a calm nonagotic atmosphere.
For the development of recreational tourism on the Odessa coast, the suitability of coastal
waters for swimming is essential. After all, it was the deterioration of the quality of coastal
waters and beaches that became the factor that leads to a decrease in the number of
vacationers, a decrease in the load of resort and recreational institutions. The development of
recreational tourism and internal tourism is generally slowed down due to the insufficient
level of development of tourist infrastructure (beaches, resort and sanatorium institutions,
tourist bases, campsites and related territories). Coastal areas of resorts do not meet the
standards of resorts on the sea coast. Beaches do not have the basic configuration approved
by the ministry[1].A striking example is the resort of Odessa region - Zatoka, located 60 km
from Odessa. Climatic features, convenient transport entrance, gentle bottom, wide beaches,
well-developed infrastructure attract a lot of vacationers to the resort. But also recreation is
characterized by low level of service and high prices for housing, food.
Conclusion. The tourism industry of Odessa region has all the prerequisites for the
development: features of geographical location, favorable climate, resorts. Also tourism in
this region has great chance to developing due to favorability of domestic tourism.
Referances
1. Реалії сьогодення та перспективи розвитку туристичного бізнесу Одеської
області / Н. А. Добрянська, - Коваль С. С. Стоянова, О. В. Ніколюк // Економіка
харчової промисловості. - 2018. - Т. 10, Вип. 1. - С. 9-15. - Режим доступу:
http://nbuv.gov.ua/UJRN/echp_2018_10_1_3.
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14¸ Development tendencies of restaurant business in Republic of Belarus
Alexandra Khatskevich
Belarus National Technical University,
Minsk, Republic of Belarus
Introduction. The restaurant business is essential part of socio-cultural service and
tourism. But fierce competition complicates working in this field. Development of tourism
opens up a new horizons and opportunities for restaurant business development. The share
of this business increases annually by 15-17%.
Materials and methods. All the necessary data for conducting this research was taken
from National Statistics Committee of the Republic of Belarus. This article was compiled
using synthesis, description as well as logical and statistical methods of analysis.
Results and discussion. The restaurant business is a dynamically developing sector of
the economy, which determines the image component of the tourism sector of the Republic
of Belarus. At present in the Republic of Belarus there are more than 14 thousand restaurants
operational. 8 thousand of them are cafes, bars and restaurants, 4 thousand of them are located
in Minsk and 1 thousand are located in suburbs. There are about 50 "top" class restaurants in
the country. There are more than 450 "first" class restaurants in the republic. The conducted
research confirms that in the field of restaurant business of the Republic Belarus is dominated
by "democratic" restaurants, designed for the public with an average income. There is an
increasing number of mixed-type objects, such as a restaurant- cafe, restaurant-club,
restaurant-pizzeria.
In Minsk operate more than 50 restaurants of Belarusian cuisine. In addition to Belarusian
cuisine, restaurants offer a wide range of dishes of such cuisines
Like: Asian, Oriental, Spanish, Italian, Russian, etc. The most popular is Italian and Asian
cuisine.
In recent years, fast food has taken a high place in the public catering market of the
Republic of Belarus thanks to three advantages: fast, cheap, delicious.
The share of franchises for public catering facilities in Belarus is only 12%. Most popular
franchises:
KFC
and
Burger
King, pizza franchises: Papa John's, Pizza-fox, and Domino's Pizza, Texas Chiken.
In general, experts consider the Belarusian public catering market to be dynamically
developing, but far from saturation.
Conclusion. The solution of the set tasks in the development of the restaurant business
will raise the prestige of the objects of this business sphere, without losing the achievements
and traditions of the national cuisine of the Republic of Belarus. In this way, the restaurant
business of the Republic of Belarus has a huge potential and development prospects, and the
mutual use of foreign experience combines international and internal features.
References.
National Statistics Committee of the Republic of Belarus – [Electronic resource] – Mode
of access: https://www.belstat.gov.by/ - Date of access: 19.03.2021.
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15. Ecotourism in Belarus
Smirnova Katya
Belarusian National Technical University
Minsk, Republic of Belarus
Introduction. Nowadays, there are many different types of tourism such as religious,
business, cycling, etc. It is now becoming popular to use everything green and sustainable.
For example, such a type of tourism as ecotourism appears.
Materials and methods. The research is based on the information that is represented by
articles of domestic and foreign authors, materials published in periodicals, etc.
Results and discussion. Ecotourism is possible in a place where nature has remained in
its original form. The main goal of ecotourism is to acquaint people with wildlife, in order to
make them feel like a part of something big and beautiful, without leaving any trace behind.
Such places as reserves, national parks and eco-trails will help us in this. ot everyone
understands the meaning of the word ecotrail. Eco-trails are routes that lead through swamps,
forests, architectural monuments, with the help of which we can explore the uniqueness of
the area. Eco trails are one of the most popular parts of ecotourism in Belarus. there are about
70 different ecotrails. The most famous of them are:
 "Along the forest reserve trail" - this ecological trail is located in the Berezinsky
Biosphere Reserve, in the Lepel District, Vitebsk Region. The natural complex of the
Berezinsky Biosphere Reserve covers 1200 square kilometers. The length is 3 kilometers.
The pride of this reserve is forests, which occupy 80% of the total area. The most important
treasure can be called swamps, which occupy more than half of the reserve. Only thanks to
the landscape features, the nature of the flora and fauna, the reserve has retained its original
state.
 "In the edge of the aquatic warbler" - this eco-trail is located in the Sporovsky reserve
in the Berezovsky district, Brest region. Its length is 3 kilometers. During the passage of the
trail, it will be possible to walk through a pine forest, then go down the slope to the bank of
the Yaselda, cross the river by ferry, and the rest of the way to go through a low-lying swamp,
in which there is a wooden flooring. The swirling warbler is a symbol of the Sporovsky
reserve, where about 10% of the world population of this species is located. In order to avoid
the extinction of many species of plants and animals, and such species as the aquatic warbler,
every year, at the end of August, a hand-mowing festival is held in the reserve.
 "Nadlivskaya ridge" - this little-known trail is located in the "Vygonoshchanskoye"
nature reserve, Ivatsevichi district, Brest region. The length of the walking route is from 2 to
4 kilometers, and the length of the water route is 3 kilometers. The journey begins with the
entrance to the eco-trail, where tourists are greeted by an owl included in the Red Book of
the Republic of Belarus. After walking 300 meters, tourists find themselves on the island,
which is a botanical natural monument. During the walk, you can see a wide variety of rare
plants and animals. At the request of tourists, the route can be ended with a boat trip, which
gathers a huge number of waterfowl, listed in the Red Book of the Republic of Belarus.
Conclusion. To date, ecotourism is given a lot of attention by the state, because it is a
very promising area of tourism development and the main tool for sustainable development
of the regions of the Republic of Belarus. The development of ecotourism in Belarus opens
up great prospects in the field of entrepreneurship development, environmental protection,
ecological and patriotic education
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16. Hotel and restaurant business and tourism
Roman Zinchenko
National Belorussian Technical University
Belarus, Minsk
Introduction. Tourism, restaurant and hotel businesses are socially responsible areas
of business, the importance of which is recognized by the economically developed countries
for the sustainable development of the country's economy.
Materials and methods. In research the methods of analysis, comparison, synthesis,
and generalization are used. Information base of the research is represent of domestic and
foreign authors, materials published in periodicals, etc.
Results and discussion. Tourism is one of the most dynamically developing economic
sectors in the world and a source of income of the country. Historically, business tourism
takes the form of traveling to, spending money and staying abroad, being away for some
time, and has a history as long as that of international trade.
In late 20th century, business tourism was seen as a major industry. Compared to regular
tourism, business tourism involves a smaller section of the population, with different
motivations, and additional freedom-of-choice-limiting constraints imposed through the
business aspects.
Destinations of business tourism are much more likely to be areas significantly
developed for business purposes (cities, industrial regions, etc.). An average business tourist
is wealthier than an average leisure tourist, and is expected to spend more money. The
economy of hotels and restaurants is intimately tied to the tourism industry, to business travel
and to conventions.
In many countries, the tourism industry is a major part of the overall economy.
Restaurants and hotels can be individually or family-owned and operated, owned by
partnerships or owned by large corporate entities. Many corporations do not actually own
individual restaurants or hotels in the chain but rather grant a franchise of a name and style
to local owners. Appropriately designed and diligently practiced preventive measures will do
much to lower the frequency of occupational injuries and illnesses among hotel and restaurant
workers
Conclusion. It is difficult to overestimate the importance of the hotel and restaurant
business and tourism, given that in the context of declining industry and a large currency
deficit, this sector is one of the key to the development of the national economy.
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17. To the perspectives of the nostalgic tourism in the Republic of Belarus
Kiryl Shumski
Belarusian national technical university
Minsk, Republic of Belarus
Introduction. The Republic of Belarus can be proud to obtain a number of attractive
places for different people and even nations. The development of regions with such
significant sights can become a booster for economic growth in towns and villages.
Materials and methods. The database of the article is the official statistic data of the
Republic of Belarus. The information from the open sources on the Internet has been
analyzed and systematized. The conclusion has been empirically proved.
Results and discussion. When mobility is becoming a standard of living, popularity of
nostalgic tourism was growing rapidly for several years but 2020. The year of COVID-19
pandemic lowered the number of real nostalgic tourists and increased the number of virtual
ones. It is possible to say that people who are interested in nostalgic tourism will continue to
travel virtually and not only because of pandemic but due to their physical state. Nostalgic
tourism is not much different from historical tourism. Historical tourism is related to some
historical places significant to different people, nostalgic tourism is related to places of
interest for some select people. Nostalgic tourism can be developed in two directions – real
and virtual. Both directions can complement one another, virtual tourism will be an
advertisement of the real one, the real nostalgic tourism can be the basis for good memories
when walking along virtual touristic sites.
For the development of both directions of nostalgic tourism in Belarus it is necessary,
first of all, to create the image of the country that will be attractive for nostalgic tourists. That
is the field of research for historians, ethnographers, culturologists.
Real nostalgic tourism can be mixed with ecotourism as a number of places of nostalgic
interest are situated in the country. There were 2.8 thousand agricultural estates in Belarus,
the number of which is only increasing every year, and they can be exploited as places of
residence for nostalgic tourists.
Virtual tourism can be presented with different places of interest and cemeteries.
Cemeteries are seen as the most perspective direction as it can become the way to see the
graves of relatives and check them if people from other countries pay for the graveside care.
Conclusion. People are ready to pay money for looking at the places where they were
born, and the places where they can show respect for their ancestors. Online tourism offer
great possibilities to people who want to travel but cannot because of different reasons and it
can enrich the possibilities of offline tourism.
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18. Problem of organization of hotel and tourist services
Vladislav Shebeko
Belarusian National Technical University
Minsk, Republic of Belarus
Introduction. Organization of hotel and tourist services is a subject of a particular interest
for every modern person, of almost any profession. Way of organization in such big systems
like hotels may be miraculous even for “sharks” in that sphere. One of the main questions is:
“How does that system works”? Since the first attempt to create something, that should work
like a hotel, passed a lot of years. Every new place for tourists looked back at their
predecessors in an attempt to improve what had already been created. And that`s really good
topic for reasoning. The purpose of my study is to determine: profitability tools hospitality
management systems.
Materials and methods. The work is based on the analysis of open internet resources.
Here are used empiric and comparative methods.
Results and discussion. The hospitality business ranks first in the world in popularity,
and in many countries, it is the basis of the economy. So, it is obvious, that profitability of
hotels and tourist services is higher than some industrial branches. But what is making them
so popular and gainful? A brief research shows that in the hospitality industry (if the
management of the hotel business is properly organized) both large businessmen and small
entrepreneurs can work with high profitability. The main goal of the successful organization
of the hotel business is to strive for uniform filling of all rooms, regardless of the season. The
tools for achieving the main goal include: the creation of a restaurant, a sports and fitness
center at the hotel, the selection of managers with appropriate professional training and highquality guest service. But it is necessary to admit that some little hotels have no possibility
to create their own restaurants, conference rooms, beauty salons and gyms then owners
conclude agreements for preferential services for their clients with similar enterprises nearby.
So, the management structure of the hotel is a complex of several types of services. The
staff organizing the hotel business is obliged to create such conditions for the synchronous
functioning of all parts of the structure, so that they interact with each other and reinforce
each other, creating comfortable conditions for guests to stay and rest.
Depending on the scale and size, one manager or a department of several employees may
be responsible for the flawless operation of each link in the structure. In small private minihotels of apartment type, all the functions of managing the hotel business are most often
performed by members of the same family, who, if necessary, can interchange each other in
certain areas of work.
Conclusion. To sum up, regardless of the chosen scheme, the efficiency of work is largely
influenced not by the structure, but by the quality of management of the hotel business.If the
management has thoroughly studied and felt the ideas of the target audience of the hotel about
comfort and managed to create it, and the level of quality of the services provided coincides
with the expectations of the guests, they will return to this hotel, becoming its regular
customers. And this means that the organization, quality and management scheme of the hotel
business have been chosen correctly.
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