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Alexandr Alexandrov, Iryna Tsykhanovska, Tatyana Gontar,
Nicholas Kokodiy

A spectrophotometric method of the assessment of stability and
determining of the morphological characteristics of lipid-magnetite
suspensions (LMS) was studied. The sizes of the particles of magne-
tite with a surface-active substance (SAS) were defined. The diam-
eter of the particles is 78 nm. The concentration of the particles of
magnetite stabilized by a surface—active substance was determined —
the concentration (number in 1 cm?) equals N=1.33 - 10'? cm™ when
obtaining a suspension. A slight decrease in the number of particles
of magnetite with SAS in 1 cm® of suspension was observed over
time: during 48 hours, the concentration in 1 ¢cm® decreased from
1.33 -10'> down to 1.13 -10'2 cm™. The concentration decreases by
approximately 2.25 % per 1 hour. Different LMS were obtained. The
optimum ratios of the components were selected in the suspensions:
magnetite, stabilizer and dispersion medium.

It was established that LMS can be used as biological-active
additives, which possess comprehensive action: lipid-magnetite sus-
pensions (LMS) on the basis of magnetite during oral introduction
into human organism render beneficial biological effect with the
period of action within the range of 3—4 hours: when entering LMS
into human organism, the iron concentration in blood rises, which
brings about:

— a short-term decrease in intracranial CSF pressure;

— activation of gastric and duodenum performance;

— increase in urination.

Due to bivalent iron and its ability to form transition complexes
with oxygen and peroxide radicals (and hydro peroxides), magnetite
also manifests antioxidant activity, which makes it possible to rec-
ommend it as an antioxidant, which facilitates improvement of the
quality and prolongation of the period of storage of fat— containing
products. Furthermore, LMS contain magnetite (which means digest-
ible Fe?"); therefore they can be recommended as anti-anemic agent
due to easily digestible bivalent iron. Thus, introduction of LMS into
food products increases their quality, nutritional and biological value.

Therefore the studies of LMS are actual and they represent sig-
nificant theoretical and practical interest.

Keywords: magnetite, suspension, method, SAS, sedimentation,
stability, spectrophotometry, particle size, stabilization.
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DEVELOPING A MODEL OF THE FOAM EMULSION
SYSTEM AND CONFIRMING THE ROLE OF

THE YIELD STRESS SHEAR OF INTERFACIAL
ADSORPTION LAYERS TO PROVIDE ITS
FORMATION AND STABILITY (p. 11-19)

Andrii Goralchuk, Svetlana Omel’chenko,
Oleg Kotlyar, Olga Grinchenko, Valery Mikhaylov

The model of the formation of the foam emulsion by the emul-
sion whipping was developed. It was experimentally proved that the
yield stress shear of interfacial adsorption layers can be used as a
criterion for evaluating the stability of foams, emulsions and foam-
emulsion systems. It was found that the introduction of DATEM to
the reconstituted skimmed milk increases the yield stress shear of in-
terfacial adsorption layers and stability of foams and emulsions. The
introduction of lecithin’s or DATEM reduces the yield stress shear
of interfacial adsorption layers and stability of foams and emulsions
accordingly. Simultaneous use of milk proteins, LACTEM, lecithin’s
and DATEM provides 1.3 times higher yield stress shear of interfa-
cial adsorption layers at the water-air interface than at the water-oil
interface, which is a thermodynamic condition for the formation of
the foam emulsion by the emulsion whipping. It was proved that
homogenization of the emulsion based on cocoa butter, milk proteins
and surfactants provides destabilization of the emulsion and creates
conditions for the flotation of destabilized fat particles.

The results allow justifying the parameters of the technology
of the whipped semi-finished product based on cocoa butter, which
is the emulsion whipping of which provides the foaming capac-
ity of 450+22 %, the mechanical strength of the foam emulsion of
3200160 Pa. It was confirmed that the whipping process can be
divided into three stages: foaming, emulsion destabilization and
adhesion of fat particles to air bubbles, providing high mechanical
strength of the foam emulsion.

Keywords: interfacial adsorption layer, yield stress shear,
whipped emulsion, foaming capacity.
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OPTIMIZATION OF FORMULATION COMPOSITION
OF THE LOW-CALORIE EMULSION FAT SYSTEMS
(p. 20-27)

Nataliia Tkachenko, Pavlo Nekrasov,
Tetiana Makovska, Lubov Lanzhenko

Among the promising food products of oil-and-fat industry, spe-
cial place is held by emulsion fat products, in which vegetable oil is
in the dispersed state that increases its assimilation. High taste and
nutritional properties, due to the specific character of their structure,
are inherent in emulsion fat systems. Therefore, water-fat emulsions
are the promising systems, on the basis of which it is possible to cre-
ate mayonnaises, sauces, dressings, oil pastes, spreads and other food
products, including low fat ones, with the balanced composition and
health-improving properties.

The work substantiated the optimum content of the concentrate
of Jerusalem artichoke “Noteo” and the stabilizing system “Hamul-
sion QNA» — 10,06 and 0,42 % respectively, as the components of
low calorie emulsion fat basis for the production of low fat oil-and-fat
products.

It is shown that a low calorie emulsion fat system, produced
with the use of raw components in the optimal ratio, possesses
standardized physical-chemical and microbiological indicators, high
organoleptic characteristics and can be used as the raw material for
the production of low calorie mayonnaises, sauces and dressings for
healthy nutrition.

The recommendations are provided regarding the design of the
technologies of the two groups of low calorie mayonnaises, sauces,
dressings, enriched with food fibers and prebiotics (or the complexes
of synbiotics), on the basis of the developed emulsion fat systems.

Keywords: low calorie emulsion system, Jerusalem artichoke,
viscosity, organoleptic indicators, optimization, the response surface.
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TECHNOLOGY OF SPECIALTY FATS BASED ON
PALM STEARIN (p. 27-33)

Ekaterina Kunitsa, Aleksey Udovenko,
Elena Litvinenko, Fedor Gladkiy, Irina Levchuk

New technology of modification of fats was developed, which
allows, by fermentative ethanolysis, obtaining a new type of spe-
cialty fats for use in the food industry (culinary, bakery and dairy
products). We proposed, for the modification of fatty raw materials,
restructuring of the fats, namely, their active parts (acyl groups)
with obtaining of derivatives of fatty acids that have functional
properties. Obtained fats meet the requirements of normative docu-
mentation by the indicators of quality, and are additionally enriched
with physiologically—active ingredients — ethyl esters of fatty acids,
which are better digested and reduce the resynthesis of fat in a hu-
man body. The influence of conditions of fermentative alcoholysis of
palm stearin by ethyl alcohol on the degree of its conversion to ethyl
esters of fatty acids was defined.

It was established that when using ethyl alcohol as a reagent in
the presence of lipolytic enzyme, ethyl esters and incomplete acyl-
glycerols accumulate that causes the change of physical and chemi-
cal indicators (including the melting temperature decrease), the
composition of the reaction mixture, and allows obtaining fats with
given composition and properties. Thus, using this method, selecting
necessary raw materials and varying the conditions of the reaction,
one can obtain a whole range of specialty fats.

Keywords: alcoholysis, palm stearin, ethyl alcohol, enzyme,
ethyl esters, specialty fat.
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THE INFLUENCE OF MECHANOLYSIS ON
THE ACTIVATON OF NANOCOMPLEXES OF
HETEROPOLYSACCHARIDES AND PROTEINS
OF PLANT BIOSYSTEMS IN DEVELOPING OF
NANOTECHNOLOGIES (p. 33-40)

Raisa Pavlyuk, Viktoriya Pogarska,
Tatyana Kotuyk, Aleksey Pogarskiy, Svitlana Loseva

A nanotechnology of protein plant supplements in the form of
puree of peas was developed that is based on the processes of deep
processing of raw materials. Finely dispersed grinding and steam and
thermal processing were used in this work as the innovation. When
using traditional methods of raw materials processing, biological
potential is not used in full.

It was found that during deep processing of plant raw materials
(dried peas), which is based on comprehensive effect of steam and
thermal processing and finely dispersed grinding on the raw mate-
rial in obtaining nanostructured puree, the processes of mechanical
destruction and mechanical chemistry occur. These processes are ac-
companied by non—ezymatic biocatalysis — mechanolysis (destruc-
tion) of hard soluble biopolymers and nanocomplexes of biopolymers
(proteins, heteropolysaccharides, namely, pectins, cellulose, starch)
with their transformation to monomers (35...55 %) into soluble eas-
ily absorbed form (almost 2 times higher compared to the original
raw material in a hidden form). The mechanism of protein mechani-
cal destruction and its nanocomplexes, which is associated with the
mechanical cracking, was discovered. It was found that the steam
and thermal processing and finely dispersed grinding of peas, while
obtaining finely dispersed puree, leads to the destruction of polysac-
charides by the non—enzymatic catalysis, namely cellulose and starch
(30...35 %), protopectin (50 %), to separate monomers. It is shown
that in parallel there is an increase of glucose in nanopuree of peas
(1.0 g...10.0 g/100 g, i. e. by10 times).

Integrated application of these processes is accompanied by
mechanical destruction, mechanical activation and mechanolysis of



biopolymers of nanocomplexes (protein, heteropolysaccharides, etc.)
to a—amino acids, glucose, etc. (48...55 %).

Keywords: nanotechnologies, finely dispersed grinding, mecha-
nolysis, nanocomplexes, biopolymers, heteropolysaccharides.
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STUDYING THE ACCUMULATION OF
NITROGENOUS SUBSTANCES IN BIOFORTIFIED
PUMPKIN VEGETABLES (p. 40-46)

Gregoriy Deinychenko, Olha Yudicheva

The main purpose of biofortificatrion is obtaining plant products
with improved nutritional properties. Plant products are biofortified
by means of the classic selection, genetic modification, or with the
use of special fertilizers. Food plants have traditionally been enriched
with vital minerals and vitamins; lately, they have also been bioen-
riched with amino acids and proteins. Vegetable protein consumed
with the animal one enhances the value of protein nutrition due to
the formed biologically active amino acid complexes. The value of
vegetable protein increases in vegetarian nutrition, especially hard
food, and nutrition of people suffering from celiac desease. We have
studied the peculiarities of nitrogenous substances’ accumulation in
biofortified pumpkin vegetables grown with the use of the liquid,
organic, environment-friendly Riverm fertilizer. The objects of study
are biofortified pumpkin vegetables: pumpkins of Oleshkivskyi and
Sviten varieties, melons of Olvia and Fortuna varieties, and water-
melons of Orphei and Atlant varieties. The reference samples are
vegetables grown by the standard technology, without the above
mentioned fertilizer. The research findings show that biofortified
pumpkin vegetables are characterized by higher contents of total
nitrogen and protein nitrogen, as well as contain more protein in
comparison with the reference samples: pumpkins — by 15.0-17.6 %,
melons — by 6.5-16.4 %, and watermelons — by 8.9-10.1 %. The
highest amount of essential amino acids is contained in the protein
of biofortified pumpkins, a bit lower — in biofortified melons and
watermelons. The protein of biofortified pumpkins is characterized
by the content of leucine, valine, and lysine. Biofortified melons and
watermelons are dominated by lysine and phenylalanine. The largest
shares of replaceable amino acids in all the samples are those of aspar-
tic acid and glutamic acid. Bioenriched with nitrogenous substances
(in particular, protein and amino acids) pumpkin vegetables cannot
fully satisfy human needs of proteins and essential amino acids,
although they can perfectly supplement nutrition with the latter.
Such vegetables can be recommended to be used in balanced diets of
animal and vegetable proteins, glutenless diets, and vegetarian diets.

Keywords: biofortification, fertilizers, Riverm, protein, nitrog-
enous substances, amino acids, pumpkin vegetables, micronutrients.
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RESEARCH INTO THE IMPACT OF ENZYME
PREPARATIONS ON THE PROCESSES OF GRAIN
DOUGH FERMENTATION AND BREAD QUALITY
(p. 46-53)

Svitlana Oliinyk, Olga Samokhvalova, Anna Zaparenko,
Elena Shidakova-Kamenyuka, Micola Chekanov

The important issue of improvement in the technology of grain

bread is the development of measures to improve the rheological
properties of dough and bread. With this aim we proposed the
use of cellulases, hemicellulases ans oxidoreductases at the stage
of dough mixing. It is shown that the application of the studied
enzymes for grain emmer and wheat dough contributes to the
intensification of non-starch polysaccharides hydrolysis, namely
reduction of the content of cellulose by 11 %, hemicelluloses — by
14.3 and 13.0 %, and increase in the content of water-soluble frac-
tion of hemicelluloses.



Additionally, the presence of enzyme preparations in the grain
dough promotes slowing down of the processes of gluten proteolysis
and improvement of its rheological properties that predetermines
increase of gas-retaining capacity of the studied system. It was dis-
covered that adding the studied enzyme preparations to grain dough
contributes to the intensification of acid and gas generation in it. The
resulting effect of biochemical and microbiological changes in grain
dough under the influence of enzyme preparations of cellulase, xyla-
nase and glucose oxidase is the improvement in the quality of grain
bread compared to the samples without their addition.

Keywords: enzymes, grain bread, dough preparation, cellulase,
xylanase, glucose oxidase.
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CONSUMER PROPERTIES IMPROVEMENT OF
SUGAR COOKIES WITH FILLINGS WITH NON-
TRADITIONAL RAW MATERIALS WITH HIGH
BIOLOGICAL VALUE (p. 54-61)

Alina Tkachenko, Inna Pakhomova

According to the study of experimental data, the feasibility of
unconventional raw material with increased biological value (pow-
dered apples, dried apricots; sea-buckthorn and calendula officinalis
syrups, fat-free whey powder, whey protein concentrate, preparation
of eggshells with lemon juice, cherry plums and zucchini jam, sea-
buckthorn jam) and unconventional oils (pumpkin, sea-buckthorn)



in the sugar cookies production has been proved. The study indicates
the increased content of essential amino acids by 34,83 % in the
cookies “Dachne” and in the cookies “Yasne sonechko” by 32,54 %
as compared with the check sample. The content of polyunsaturated
fatty acids and minerals has increased. Especially, the content of
calcium has increased by 2,8—3 times. The total fraction of carbohy-
drates and fats has decreased; the fraction of proteins has increased.
The new cookies samples have been evaluated by the parameters of
taste and smell higher than the check sample especially according to
the organoleptic evaluation. The developed samples meet the stan-
dard by the physical-chemical parameters and safety parameters. The
results can be used for implementation in the confectionery compa-
nies for the diversification of products with high nutritional value.
Keywords: pastry products, unconventional raw material,
consumer properties, nutrition value, sugar cookies with fillings.

References

1. Galushko, O. S. (2009). The trends of development market of con-
fectionery and features of transformation in the system of values it’s
participants. Actualni problemi economici, 8, 17-25.

2. Tkachenko, A. S., Syrokhman, I. V. (2015). The improvement of con-
sumer properties of sugar cookies. Kharchova nauka i tekhnolohiya,
3,82-87.

3. Bodak, M. P. (2014). The usage of non-traditional raw-materials for
bakery. Visnik Lvivskoi comerciynoi academii, 14, 113—-116.

4. Hadeeva, S. O., Svidlo, K. V. (2010). The determination potential
risks of technology of baked biscuit semi with dietary supplements.
Zbirnik naukovih prats’ NTU “KhPI”, 46, 276-283.

5. Tkachenko, A. S. (2015). The improvement of fat-acid contents of
sugar cookies. Visnik Lvivskoi comerciynoi academii, 15, 114—119.

6. Tkachenko, A. S. (2015). The sugar cookies with enriched protein
contents. Torgivlia, comerciia, marketing, 18, 118—122.

7. Shemanskaia, E. 1., Oseiko, N. I. (2012). The phospholipid fat-
containing products of functional appointment. The food science, 1,
28-30.

8. Sincik, M., Goksoy, A. T. (2014). Investigation of Correlation be-
tween Traits and Path Analysis of Confectionary Sunflower Geno-
types. Notulae Botanicae Horti Agrobotanici Cluj-Napoca, 42 (1),
227-231. doi: 10.15835/nbha4219429

9. Ajay, B. C,, Gowda, M. V. C., Rathnakumar, A. L., Kusuma, V. P,
Fiyaz, R. A., Holajjer, P. et. al. (2011). Improving Genetic Attributes
of Confectionary Traits in Peanut (Arachis hypogaea L.) Using
Multivariate Analytical Tools. Journal of Agricultural Science, 4 (3),
247-258. doi: 10.5539 /jas.v4n3p247

10.Kulichenko, A. 1. (2013). The usage of products with a milk raw
material for confectionery products. Molodoy uchenyy, 4, 675-577.

11. Nikiforova, T. A., Sevirenko, S. M., Kulikov, D. A. et. al. (2009). The
prospects of usage secondary raw-materials of cereals productions.
Khleboptoducti, 7, 50-51.

12. Assel, K., Izembayeva, Meruert P. Bayisbayeva, Bayan Z., Mulda-
bekova H. (2014). Non—Traditional Raw Materials in Production
of Sugar Cookies, American—Eurasian J. Agric. & Environ. Sci., 3,
358-362.

13. Maximova, A. A. (2010). Innovation technology of production of the
oat cookies. Khleboptoducti, 7, 38—39.

14. Eckerson, J. M., Lieb, A. E., Mullen, K. A., Allen, N. O. (2015). The
Effect of a Protein-Rich Egg White Breakfast and an Isocaloric
Toaster Pastry Breakfast on Satiety and Dietary Intake in Normal-
Weight College-Age Women. Journal of the Academy of Nutrition
and Dietetics, 115 (9), A17. doi: 10.1016/j.jand.2015.06.048

15. Rosliakov, 1. F, Gonchar, V. V., Shulvinskaia, I. V. (2007). The usage
of the Siberian pine nut kernel (pinus sibirica) in the production of
pastry for functional appointment. Fundamental research, 7, 89-90.

16.

17.

18.

19.

20.

21,

22.

23.

24.

25.

26.

21.

28.

29.

30.

31.

32.

33.

Rubilar, M., Gutiérrez, C., Verdugo, M., Shene, C., Sineiro, J. (2010).
Flaxseed as a source of functional ingredients. Journal of soil sci-
ence and plant nutrition, 10 (3), 373-377. doi: 10.4067/s0718-
95162010000100010

Li, S.-S., Wang, L.-S., Shu, Q.-Y,, Wu, J., Chen, L.-G., Shao, S,
Yin, D.-D. (2015). Fatty acid composition of developing tree
peony (Paeonia section Moutan DC.) seeds and transcriptome
analysis during seed development. BMC Genomics, 16 (1).
doi: 10.1186/s12864-015-1429-0

Fatima, T., Snyder, C. L., Schroeder, W. R., Cram, D., Datla, R., Wis-
hart, D. et. al. (2012). Fatty Acid Composition of Developing Sea
Buckthorn (Hippophae rhamnoides L.) Berry and the Transcriptome
of the Mature Seed. PLoS ONE, 7 (4), €34099. doi: 10.1371 /journal.
pone.0034099

Dorokhovich, A. M., Soloviova, O. L., Dorokhovich, V. V. (2011).
Fortification of the confectionery. Produkty & ingrediyenty, 3,
26-28.

Bogatirov, A. (2011). Scientific principles of fortification nutrition
products. Khlibopekarska i kondyterska promyslovist Ukrayiny,
5, 44—47.

Magomedov, G. O., Plotnikova, I. V., Magomedov, N. G. (2014). Beet
feelings for bakery. Khleboprodukty, 8, 44—47.

Alekseenko, E. V., Dikareva, I. M. (2014). The usage of see button
concentrate in the cakes products. Konditerskoe i khlebopekarskoe
proizvodstvo, 5-6, 6-8.

Ivanova, V. D., Khlebutina, M. S., Ivchuk, N. P. (2011). The research-
ing of the cake functional properties. Naukovi pratsi ONAKHT,
40 (1), 82-86.

Poliakova, A. V. (2011). Technology of the puff pastry with ber-
ries dry-powders supplements for puff pastry. Visnyk Donetskoho
natsionalnoho universytetu ekonomiky i torhivli imeni Mykhayla
Tuhan—Baranovskoho. Ser.: Tekhnichni nauky, 1, 55-60.

Pop, A., Muste S., Man, S. (2013). Study of Valorification of Lycium
barbarum (Goji) in Pastry Products / Anamaria Pop, Sevastita
Muste, Simona Man. Bulletin UASVM Food Science and Technol-
ogy, 70 (2), 93-98.

Zucco, E, Borsuk, Y., Arntfield, S. D. (2011). Physical and nutri-
tional evaluation of wheat cookies supplemented with pulse flours
of different particle sizes. LIWT — Food Science and Technology,
44 (10), 2070-2076. doi: 10.1016/j.1lwt.2011.06.007

Pérez, S., Matta, E., Osella, C., de la Torre, M., Sanchez, H. D.
(2013). Effect of soy flour and whey protein concentrate on cookie
color. LWT — Food Science and Technology, 50 (1), 120-125.
doi: 10.1016/j.1wt.2012.06.015

Gedrovica, P, Karklina D. (2013). Influence of Jerusalem Artichoke
Powder on the Nutritional Value of Pastry Products. Biomolecular,
Agricultural, Food and Biotechnological Engineering, 6, 7

Aller, M. C., Villarin, M. D., Pascual, P. R. L. (2015). Product Devel-
opment of Malunggay (Moringga Oleifera) and Sweet Potato (Ipo-
mea Batatas) for Pastry and Fillings. Tropical Technology Journal,
19 (1), 5. doi: 10.7603/s40934-015-0005-1

Recipes of the cookie (1987). Moscow: Vsesoyuznyi nauchno-issle-
dovatelskiy institutt konditerskoy promyshlenosti, 248.

Krutoviy, Z. A., Zakharenko, G. V., Kasilova, L. O. et. al. (2013).
Matematychne modelyuvannya retsepturnoyi kompozytsiyi kek-
su pidvyshchenoyi kharchovoyi tsinnosti. Nauka ta innovatsiyi,
5(9), 5-9.

Regulation (EU) Ne 854 of the European Parliament and of the
Council. Laying down specific rules for the organisation of official
controls on products of animal origin intended for human consump-
tion (2004). Official Journal of the European Union, 45.
Ovchinnikova, I. A. (1974). New methods of analysis of amino acids,
proteins and peptydov. Moscow: Myr, 120.



34. Otsenka nekotorykh pyshchevykh dobavok (1994). 37—y doklad
Obedynennoho komyteta ékspertov FAO/VOZ po pyshchevym
dobavkam. Seryya tekhnycheskykh dokladov VOZ: Geneva, 27-39.

35. AACC International. Methods 10-50D and 10-52. Approved Meth-
ods of the American Association of Cereal Chemists, 10th ed. (2000).
AACC International, St. Paul, MN, U.S.A.

36. Tkachenko, A. S. (2015). The forecasting of demand on the
new sugar cookie with non-traditional raw-materials. Materialy
IV regionalnoiy conferencii: The goods of Lviv region on the
today market: positioning, quality, safety within Eurointegration,
220-224.

THE EFFECT OF GRAPE SEED POWDER ON THE
QUALITY OF BUTTER BISCUITS (p. 61-66)

Olga Samohvalova, Nataliya Grevtseva,
Tatiana Brykova, Anjelika Grigorenko

Butter biscuits that enjoy stable great demand in all segments
of population traditionally contain a lot of fats and carbohydrates
versus small amounts of biologically active substances. Enrich-
ing butter biscuits with dietary fibre, polyphenolic compounds,
minerals and vitamins has a beneficial effect on the human body.
These components are abundant in raw plant materials, primarily
in powdered grape pomace. Grape pomace is a secondary product
of wine manufacturing that is output in large quantities at wineries
in Ukraine; it is an available and inexpensive raw stuff with a rich
chemical composition.

We have studied the possibility of using grape seed powder in
the technology of butter biscuits, in order to increase their biologi-
cal value. We have found that in comparison with wheat flour, the
powder is characterized by a higher water absorption capacity, and
adding grape seed powder makes gluten less tensile and more elas-
tic. The study has proved a positive effect of grape seed powder on
physicochemical and organoleptic parameters of the quality of butter
biscuits that become biologically more valuable.

Keywords: grape pomace, grape seed, powder, gluten, water
absorption ability, butter biscuits.
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