
Восточно-Европейский журнал передовых технологий 1/10 ( 67 ) 2014

54

ABSTRACT AND REFERENCES

ECOLOGY. TECHNOLOGY AND EQUIPMENT OF FOOD PRODUCTION 

METHOD OF ASSESSMENT AND PREDICTING OF 
INFLUENCE OF TECHNOGENIC POLLUTION ON 
URBOECOSYSTEM AIR (p. 4-7)

Tatiana Kudryavska, Alina Dychko

Disadvantages of the concept of maximum admissible 
concentrations call into question the reliability of modern methods 
for assessment and prediction of environmental conditions, so there is 
a need to develop new approaches. These approaches are based on the 
bioindication methods, as they are sensitive, reliable and sufficient for 
an adequate environmental assessment. The method of assessing the 
pollutant impact  on the urboecosystem state was first introduced in the 
paper. It differs from the known by the fact that it uses biomonitoring 
data and considers environmentally admissible concentrations, defined 
on the basis of the determined dependence of abortiveness indicator 
of plant-bioindicator pollen on the pollutant concentration value  for 
assessing the environmental condition. Also, the adequacy of this 
method was verified on the example of Kyiv. Environmentally admissible 
concentrations for significant abiotic factors and environmentally safe 
limits for relatively significant were determined. It is shown that exist-
ing standards exceed the values of environmentally admissible concen-
trations and environmentally safe limits by about 20 %.

Keywords: maximum admissible concentration, environmentally 
admissible concentration, urboecosystem, abortiveness, bioindicator.
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INVESTIGATION OF KINETICS CONFORMITIES 
WITH A LAW OF DECOMPOSITION OF 
AGGLOMERATES OF MICROORGANISMS IN THE 
CONDITION OF ACOUSTIC CAVITATION (p. 8-11)

Volodymyr Starchevsky, Volodymyr Kislenko,  
Nataliya Maksymiv, Lilianna Oliynyk

Our results show that the amount of agglomerates of microor-
ganisms decreases during the sonication and the concentration of 
individual microorganisms in suspension increases proportionally to 
the sonication time, the radius of colonies of cellular microorganisms 
decreases. Concentration of microorganism colonies increases linearly 
with time. This allows to calculate the rate of colonies decomposition 
into smaller. The total surface of the particles, participating in the 

aggregate formation is proportional to the aggregate concentration in 
the system and the surface, involved in the bonds between the particles 
in a single aggregate. Cavitation energy is spent on the destruction of 
bonds between particles in the aggregate, which is obviously propor-
tional to the surface of surface segments of individual cells, connecting 
them with the neighbors in the colony. The reaction order on the ag-
gregate concentration in the system is different from the first one. We 
have proposed an equation, which describes the destruction process 
of cell colonies of microorganisms under the influence of ultrasound.

Keywords: cellular agglomerates, acoustic cavitation, ultra-
sound, clusters, decomposition kinetics, cell disintegration

References

1. Iordache, I. (2003). Sonochemical enhancement of cyanide ion 
degradation from wastewater in the presence of hydrogen peroxide. 
Polish Journal of Environmental Studies, Vol. 12 (6), 735-737.

2. Shevchuk, L. I., Starchevskyy, V. L. (2005). Influence of ultrasound 
at chemical and microbiological state of water. Journal of chemistry 
and chemical technology, Vol. 3, 213-216.

3. Tsukamoto, I. (2004). Inactivation of Saccharomyces cerevisiae by 
ultrasonic irradiation.  Ultrasonics Sonochemistry, Vol. 11, 61-65. 

4. Mohammad, H. D. (2004). Effectiveness of Ultrasound on the De-
struction of  E. coli.  American Journal of Environmental Sciences, 
Vol. 1(3), 187-189. 

5. Chisti, Y. (2003). Sonobioreactors: using ultrasound for enhanced 
microbial productivity. Trends in Biotechnology, Vol. 21(2), 4-6.

6. Cao, X.Q. (2006). Experimental study of sludge reduction by ultra-
sound. Wat. Sci. Tech, Vol. 54(9), 87-93 

7. Tiehm, A. (2001). Ultrasonic waste activated sludge disintegra-
tion from improving anaerobic stabilization. Water Resourses,  
Vol. 35(8), 2003-2009.

8. Nasseri, S. (2006). Determination of the ultrasonic effectiveness 
in advanced wastewater treatment. Environ. Health Sci. Eng.,  
Vol. 3(2), 109-116.

9. Sangave, P. C., Pandit, P. C. (2006). Ultrasound and enzyme assisted 
biodegradation of distillery wastewater. Journal of Environmental 
Management.   Vol. 80, Issue 1, 36-46. 

10. Nilsun, H. I., Belen, R. (2001). Aqueous Phase Disinfection with 
Power Ultrasound: Process Kinetics and Effect of Solid Catalysts.  
Environmental Science Technology, Vol. 35, 9, 1885–1888

DEVELOPING LAND MANAGEMENT PROJECTS 
FOR GROUNDING CROP ROTATIONS USING GEO-
INFORMATION MODELING (p. 11-16)

Svetlana Kokhan, Ivan Shkvir, Antonina Moskalenko 

The problems of the heavy use of agricultural lands, leading to 
the development of degradation processes are defined. The necessity 
of automating a number of stages involving the development of land 
management projects for ensuring ecological and economic justifica-
tions of crop rotations and streamlining lands is shown.

Composing blocks of the geo-information model for concerning 
the geo-imaging of eco-technology crop land groups, taking into 
account a potential hazard of erosion processes and the intensity of 
land use, are substantiated. Blocks of primary data, data processing 
and the presentation of modeling results are singled out.

The developed algorithm of the geo-imaging of eco-technology crop 
land groups can significantly reduce the time limits of analyzing spatial 
data for decision-making and carrying out the project design work.

The areas of eco-technology crop land groups by the example of 
a model household are determined, and the types of recommended 
crop rotations, crop groups and activities are distinguished.

Keywords: eco-technology groups, geo-information modeling, 
crop rotation, geospatial data base
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IMPROVING DESIGN CIRCULATORY OXIDATION 
DITCHES (p. 17-20)

Anna Samokhvalova, Valentina Yurchenko, Valentina Zaytseva, 
Anna Kuksova 

It is known that conventional biological treatment facilities 
for small units are very expensive. In this regard, there arises a 
considerable interest, both in this and other countries, in developing 
new, simple-designed and practical in operation, but in addition, 
economic and effective ways of wastewater treatment. These quali-
ties are attributed to circulatory oxidation ditches, which allow solv-
ing the problem of wastewater treatment in small volumes.

Improving the design of oxidation ditches, and their running effi-
ciency respectively by using the flow circuit of a compound circulatory 
oxidation ditch with a mixed liquor dehydration bed is recommended 
in the paper. It uses only one type of aerators, namely, siphon jet aera-
tors of a mining type, and the channel is located along the perimeter 
of a sludge drying bed, which is placed above the water level and is 
separated from it by a pebble bed bank (about 1 m high and 0.5 - 1 m  
wide), serving as a filter baffle plate. A sludge drying bed bottom is 
made of reinforced concrete. The bottom has a slope across the width 
of the bed from its center towards edges that provides filtering of the 
sludge liquid phase into the channel through troughs. Due to such 
sludge bed location the area of treatment facilities diminishes. In ad-
dition, in the developed channel design there is a bridge throughout 
its length, equipped with chutes, giving access to staff for removing a 
mixed dried sludge and to transport means for collecting it.

This oxidation ditch circuit will increase the efficiency of waste-
water treatment and decrease the area of treatment facilities.

Keywords: circulatory oxidation ditches, aeration equipment, 
siphon jet aerators of a mining type
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NORMALIZATION OF WORKING CONDITIONS IN 
SPECIAL-PURPOSE PREMISES USING METHODS 
OF ARTIFICIAL AIRIONIZATION (p. 21-25)

Ihor Tolkunov 

The paper deals with solving important scientific and technical 
problem of ensuring safe working conditions for the personnel of 
departments of the State Emergency Service of Ukraine, which is 
to normalize working conditions in special-purpose premises using 
artificial bipolar air ionization of working environment.

It is shown that using modern ventilation and conditioning 
systems deionize air in the working areas of premises, depriving 
it of natural ionic composition. This negatively affects the general 
personnel condition of departments and their efficiency as a whole. 
Herewith, normative concentration level of light air ions in special-
purpose premises can be achieved using artificial air ionization 
methods, the implementation of which requires specific data on 
the air ion concentration field formation mechanism in the air of 
working areas.

The design of adjustable bipolar corona air ionizer was devel-
oped, and relations, allowing to determine its design and operating 
parameters were defined. The analytical relations, the adequacy of 
which was confirmed experimentally, reveal the air ion concentra-
tion field formation mechanism in supply jets of ionized air that 
allows to estimate the working area air ion mode parameters under 
their direct influence.

Using the developed device in special-purpose premises will 
ensure the implementation of occupational safety air ionization 
requirements and guaranteed safety of their operation, as well as 
high efficiency of artificial air ionization measures with their imple-
mentation cost reduction that is caused by the possibility of using 
engineering calculation methods in the design and manufacture of 
devices, based on the corona discharge effect.

Keywords: occupational safety, special-purpose premises, airi-
onization, airion concentration, supply jet

References 

1. Order of the Ministry of Emergencies of Ukraine of 07.05.2007  
№ 312 «On the introduction of the Rules of safety in the organs 
and units of the Ministry of Emergencies of Ukraine» (2007). 
Kyiv: Ministry of Emergencies of Ukraine, 198.

2. GOST № 2152-80. Sanitary standards acceptable levels of air 
ionization industrial and public buildings (1980). M.: Standard, 
14.

3. GOST № 12.1.005-88. Workplace air. General hygiene require-
ments (1988). M.: Standard, 25.

4. National Report on the man-made and natural security in 
Ukraine in 2012 (2013). K.: Chornobylinterinform, 386.

5. Skypetrov, V. P. (1997). Aeroions and Life  Saransk, 116.
6. Tolkunov, I., Popov, I., Rudakov, S. (2013). Innovative equipment 

individually-adapted form of the air environment in the workplace 
personnel of special purpose. Proceedings of the Academy mezh-
dunarodnoy rights issues in aviation and astronautics. Journal,  
2 (43), 67–71.

7. Fanger, P. O. Indoor Air Quality in the XXI century: the 
impact on comfort, performance and health. Lyngby: Danish 
Technological University, International Centre for the internal 
environment of the premises and Energy Department of Energy, 
Denmark. Aviable at: http://www.abok.ru/for_specarticles.
php.

8. Ushakov, I. B., Kukushkin, A. V., Bogomolov, U. A. (2008). 
Physiology labor and reliability of human activities. M.: Nauka, 
318.

9. Shilkin, A. A., Provincial, Y. D., Mironov, A. M. (1988). Airion 
mode in civil buildings. Stroyizdat, 169.

10. Tom, Y., Poole, M. F., Yalla, J., Berrier, J (1981). The influence 
of negative air ions on human performance and mood. Human 
factors, Vol. 23, № 5, 633–636.

11. Krueger, A. P. (1972). Are air ions biologically significant.  
A review of acontroversial subject. Int. J. Biometeor, 16, 313–322.

12. Sulman, F. G. (1980). The Effect of Air Ionization, Electric 
Fields, Atmospheric and Other Electric Phenomena on Man 
and Animal. Springfield: Thomas Publ., 47.

13. Fomof, K. T., Gilbert, G. O. (1988). Stress and physiological, 
behavioral and performance patterns of children under varied 
air ion levels. Int J.of Biometeorol, 32, 260–270.

14. Tolkunov, I., Popov, I. (2010). Simulation of the formation of 
fields of concentration of ions in the air space of special purpose 
MOE Ukraine. Problems of emergencies, 12, 175–184.

15. Tolkunov, I., Marynyuk, V., Popov, I., Ponomar, V. (2008). 
Some aspects of the regulatory regime agroionic working en-
vironment space special purpose MOE Ukraine. Problems of 
emergencies, 8, 198–206.

16. Vereshchagin, I. P. (1985). Corona discharge apparatus in 
electron-ion technology. М.: Energoatomizdat, 159.

STUDYING AND SETTING PROCESS PARAMETERS 
OF MILK LACTOSE HYDROLYSIS (p. 26-31)

Elena Кalinina, Аleksander Коvаlеnkо

The researches of enzymatic milk lactose hydrolysis by using 
the β- galactosidase enzyme are given in the paper. For carrying 
out a lactose hydrolysis, two β-galactosidase enzyme preparations 
GODO-YNL2 and Neolactase are offered. For setting lactose hydro-
lysis parameters, the influence of a pH medium, temperature, enzyme 
preparation doses, the duration of hydrolyzing the milk lactose af-
fected by the β- galactosidase enzyme preparations, was studied. 
In terms of effectiveness, adaptability and efficiency for the lactose 
hydrolysis, the GODO-YNL2 enzyme preparation was chosen.

It was found that depending on the degree of lactose hydrolysis 
the milk sweetness increases, organoleptic indicators of hydrolyzed 
milk were defined, the milk sweetness index at different degrees of 
lactose hydrolysis was set, titratable and active acidity indicators 
of hydrolyzed milk were determined. The technological regimes of 
hydrolyzing lactose by enzymes were developed and substantiated: 
the temperature is 4-6 ºC, the enzyme preparation dose is 0.01 and 
0.02 %, the duration is 18-20 and 13-15 hours; the temperature is 
43-45 ºC, the enzyme preparation dose is 0.03 %, the duration is 3.5-
4 hours. For inactivating the enzyme, and producing high-quality 
sweet condensed milk, it was suggested carrying out milk pasteuriza-
tion, after hydrolyzing lactose.

In the subsequent work, it is proposed to use hydrolyzed 
skimmed and whole milk for manufacturing preserved sweet milk 
products.

Keywords: lactose intolerance, β- galactosidase, enzyme prepa-
ration, degree of lactose hydrolysis, hydrolyzed milk.
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INFLUENCE OF ENRICHING ADDITIVES ON 
PASTRY STRUCTURE FORMATION AND BAKED 
MUFFINS (p. 32-36)

Olga Samokhvalova, Kateryna Kasabova, Svitlana Oliinyk

The records, found in literature sources, were analyzed, and it was 
found that there are no systemized data on a pastry formation when add-
ing powder enriching additives, different in chemical and grain-size com-
position. The influence of a wheat germ meal and beet fibers on a pastry 
formation for muffins was studied. Using these additives with different 
polysaccharide and grain-size compositions favors an effective dough 
viscosity, elastic and elasticity modules, plastic viscosity, which are 
positive for the formation of necessary structural-mechanical properties 
of baked products. It was found that adding enriching additives under 
study diminishes the adhesion of pastry for muffins that will promote the 
reduction of technical losses during kneading and forming dough pieces. 
These properties provide making high-quality baked products.

Keywords: muffins, structural-mechanical properties, beet fi-
bers, wheat germ meal.
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STUDY OF SPICY RAW MATERIALS VACUUM MIC-
ROWAVE CONCOCTION AND DRYING (p. 36-40)

Volodymyr Potapov, Yurii Efremov, Svetlana Michaylova

The paper deals with defining the influence of microwave energy 
source power and vacuumizing depth on spicy raw materials heating 
duration, studying the mass and moisture content kinetics in the 
microwave concoction and microwave drying under vacuumizing 
conditions. The purpose of the paper is to establish the kinetics 
of microwave concoction and microwave drying of the mixture of 
crushed roots of spicy vegetables under vacuumizing conditions 
and to obtain practical information on rational modes of their 
implementation. The object of research is microwave concoction 
and microwave drying processes under vacuumizing conditions. A 
mixture of crushed roots of spicy vegetables such as parsley, parsnip, 
celery, dill was used as the subject of research. The microwave 
mixture concoction was carried out within the moisture content 
560...100 %, and microwave drying - 100...10%.

It was determined that the final temperature of the product 
decreases from 93oC to 76oC with the increase in the vacuumizing 
depth in the working chamber within 80...40 kPa. The duration of 
its achievement with increasing the heating power from 0.5 kW to 2  
kW reduces by 3.9...4.1 times, and with increasing the vacuumizing 
depth from 80 kPa to 40 kPa - by 21...25 %.

In microwave concoction, the change in vacuumizing depth 
from 80 kPa to 40 kPa affects the moisture removal intensity mainly 
during periods of warming and constant speed and generally leads 
to the process duration increase by 13...20 %. In microwave drying, 
slight difference in the results of changes in weight and moisture 
content is observed only at the initial stage, but there is almost no 
difference in achievement duration of the final value of moisture 
content. Rational values of processes duration at different values 
of heating power and vacuumizing depth were defined. It is rec-
ommended to maintain a residual pressure 40...60 kPa to preserve 
physicochemical properties of raw materials.

Keywords: spicy vegetables, microwave concoction, microwave 
drying, vacuumizing depth, kinetics, mass, moisture content.
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INFLUENCE OF SUNFLOWER SEEDS DEHULLING 
CONDITIONS ON WAX TRANSITION IN 
SUNFLOWER OIL (p. 41-47)

Serhiy Teslenko, Anna Netreba, Kateryna Vriukalo,  
Georgiy Sadovnychiy, Leonid Perevalov

Despite numerous developments, it is impossible to obtain dehulled 
kernel when dehulling sunflower seeds by existing dehulling machines 
in a single pass. The need to reduce the amount of husks under exist-
ing process conditions (moisture-heat oil seed meal treatment, oil seed 
cooked meal pressing) dictates that fewer related substances, such as 
wax-like substances, free fatty acids, etc. transit in sunflower oil that 
improves its commodity and consumer properties. One of the main 
methods, ensuring kernel separation from the husk, is seeds prepara-
tion for dehulling, dehulling, separation of the obtained dehulled seeds. 
The dehulling method selection depends on several factors, the main 
among which are physicomechanical properties of seeds and their mor-
phological parts. New dehulling technology is proposed in the paper, 
which includes seeds calibration (if further more thorough kernel and 
husk separation is necessary), drying in a fluidized bed dryer (if cooling 
temperature increase is necessary), cooling to subzero temperatures and 
dehulling at the same temperatures. The expediency of seeds pre-cool-
ing before dehulling was proved in the paper. This, in turn, gives better 
dehulling results, provides higher kernel integrity and smaller chaff and 
oil dust amounts. The new method allows to obtain sunflower oil with 
low content of waxes and wax-like substances during further extraction. 
It follows that the obtained sunflower oil has higher quality.

Keywords: sunflower seeds, dehulling conditions, dehulling, 
husk, sunflower oil, wax-like substances
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STABILIZATION OF AIR-NUT SEMI-PRODUCT 
STRUCTURE BY SURFACTANTS (p. 48-53)

Lidiya Tovma, Andrey Goralchuk, Olga Grinchenko

The study of foaming capacity and stability of the foam, based on 
egg-white in the presence of fat have shown that fat is the antifoam-

ing agent and leads to the foam destruction. Experimental investiga-
tions of the egg-white effect on foaming capacity and foam stability 
in the presence of fat, surfactants (GMS, LACTEM, lecithin’s, DA-
TEM, SSL) with different NLB values are presented in the paper.

The influence regularities of the surfactant concentration on 
foaming capacity and foam stability of systems, based on egg-white in 
the presence of fat were first defined in the paper. It was established 
that the surfactant concentration determines foaming capacity and 
stability of egg-white based foam systems, containing a fatty phase. 
It was determined that nonionic surfactants with low HLB increase 
foaming capacity and foam stability. The optimal ratio GMS: white 
was defined, which is 1:12,5. Surfactants with low HLB and presence 
of charge, namely anionic, amphoteric, lead to desorption of whites 
from the interphase surface aqueous solution-air that does not allow to 
obtain the system with the high foaming capacity and foam stability. It 
was established that reasonable concentration of DATEM and SSL in 
respect to providing high foaming capacity and stability of foam white 
systems, containing fat is the concentration up to 0.2 %. The obtained 
results allow to improve the air-nut semi-finished product technology 
by increasing stability due to introducing a certain surfactant con-
centration that allows to manufacture these products using industrial 
methods in catering establishments and confectionery shops.

Keywords: foam, emulsion, foam-emulsion, surfactant, inter-
phase adsorption layers.

References

1. Gurova, N. V. (2003). Fiziko-himicheskie principy tehnologij zhid-
kih beloksoderzhashhih jemul’sionnyh produktov dlja special-
izirovannogo pitanija syr’ja. Moskva, 290.

2. Kukushkina, A. N. (2009). Kolloidno-himicheskie svojstva 
jemul’sionnyh sistem, stabilizirovannyh kompleksami bych’ego 
syvorotochnogo al’bumina s nizkomolekuljarnymi poverhnostno-
aktivnymi veshhestvami. Moskva, 155.

3. Djakina, T. A. (2006). Svojstva mezhfazyh sloev zhelatiny s lecitinom 
i reologicheskie svojstva koncentrirovannyh jemul’sij. Moskva, 153.

4. Il’in, M. M. (2005). Termodinamicheskij analiz vlijanija nizkomole-
kuljarnyh poverhnostno-aktivnyh veshhestv na strukturoobrazu-
jushhie svojstva belkov. Moskva, 187.

5. Artjomova, E. N. (1999). Nauchnye osnovy penoobrazovanija i 
jemul’girovanija v tehnologi pishhevyh produktov s rastitel’nymi 
dobavkami. Sankt-Peterburg, 372.

6. Dickinson, E. (1998). Proteins at interfaces and in emulsions. Sta-
bility, rheology and interactions. Journal of the Chemical Society, 
Faraday Transactions, 94, 1657-1669.

7. Beiyakova, L. E., Semenova, M. G., Antipova, A. S. (1999). Effect of 
small molecule surfactants on molecular parameters and thermody-
namic properties of legumin in a bulk and at the air-water interface 
depending on a protein structure in an aqueous medium. Colloids 
and Surfaces B: Biointerfaces, 12, 271-285.

8. Kelley, D., McClements, D. J. (2003). Interactions of bovine serum 
albumin with ionic surfacatants in aqueous solutions. Food Hydro-
colloids, 17, 73-85.

9. Kerstens, S., Mugnier, C., Murray, B. S., Dickinson, E. (2006). In-
fluence of ionic surfactants on the microstructure of heat-set-lacto-
globulin-stabilized emulsion gels. Food Biophysics, 1 (3), 133-143.

10. Choi, E. J., Foster, M. D. (2003). Surfactant displacement of human 
serum albumin adsorbed on loosely packed self-assembled mono-
layers: cetyltrimethy lammoniumbromive versus sodium dodecyl 
sulfate. Journal of Colloid Interface Science, 261 (2), 273-282.

11. Caessens, P. W. J. R., Gruppen, H., Visser, S., Van Aken, G. A., Vora-
gen, A. J. G. (1997). Plasmin Hydrolysis of p-Casein: Foaming and 
Emulsifying Properties of the Fractionated Hydrolysate. Journal of 
Agricultural Food Chemistry, 45, 2935-2941.

12. Krog, N.; In: Friberg, S. E., Larsson, K. (1997). Food emulsifiers and 
their chemical and physical properties. In Food Emulsions. New 
York: Marcel Dekker. Part 4, 141-187.

13. Rouimi, S., Schorsch, C, Valentini, C., Vaslin, S. (2005). Foam sta-
bility and interfacial properties of milk protein-surfactant systems. 
Food Hydrocolloids, 19, 467-478.

14. Hazenhjuttl’, Dzh. (2008). Pishhevye jemul’gatory i ih primenenie. 
SPb. : Professija, 288. ISBN 978-5-93913.

15. Izmajlova, V. N., Rebinder, P. A. (1974). Poverhnostnye javlenija v 
dispersnyh sistemah. M. : Nauka, 268.

16. Tovma, L. F., Punіna, A. D., Goral’chuk, A. B. (2013). Viznachen-
nja zakonomіrnostej formuvannja mіzhfaznih adsorbcіjnih sharіv 
u tehnologіi povіtrjano-gorіhovogo napіvfabrikatu. Progresivna 
tehnіka ta tehnologіi harchovih virobnictv, restorannogo gospo-
darstva і torgіvlі, Vol. 1, № 17, 109-115.


