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Introduction. A research aim is a toxicological study to the
coupage from a digister that is used for making of low-alcoholic
drinks.

Materials and methods. The drink made the method of
natural fermentation contains to the 4,0% alcohol and mixture of
extract substances of different plants with high antioxidant ability.
Studied subsharp toxicness to the coupage and his influence on the
prooxidant-antioxidant state of liver of white mise comparatively
with solution of alcohol of 4,0% and beer of 4,0%.

Results and discussion. After intragastric introduction to the
coupage in a maximal for these animals dose 36,1 g/kg during 14
days of signs of intoxication for animals were not observed.
Middle mass of animals (24,33 g) kept indoors outside a
physiology norm and did not differ (p > 0,05) from the indexes of
middle mass of animals of group of intact control (24,33 g).

Mass coefficient of liver (0,1g/10,0g) for the animals of intact
control (38,567) and those a coupage (39,467) was entered that,
considerably differed from the liver of animals beer (42,867) and
solution of ethyl spirit (45,633) was entered that, is beginning of
development of scray displays, in particular hypertrophies of
organ. A coupage diminishes in general lines toxic influence to
the alcohol on the organism of animals that normalizes the
coefficient of mass of liver.

Biochemical researches of homogenate fabrics are livers of
animals a coupage shown that on content in the liver of diene
conjugates (3,633 mkmol/g), TBA-reagents (2,500 mkmol/g),
renewed glutathione (2,420 mkmol/g) and catalase (0,163
mkmol/min-g) did not statistically different from the indexes of
animals of intact control and been within the limits of physiology
norm. In the group of animals beer was entered that, content of
renewed glutathione (2,267 mkmol/g) went down and activity of
catalase (0,153 mkmol/min-g) diminished. In the group of animals
solution of alcohol was entered that, reliable change (p < 0,05):
content of TBA-reagents (3,033 mkmol/g) grew, content of
renewed glutathione (2,333 mmol/g) went down and activity of
catalase (0,157 mkmol/min-g) was repressed.

Conclusions. Drinks on the basis of investigated to the
coupage due to the presence of the alcoprotector operating on a
liver, can be an alternative to the modern beerhouses and low-
alcoholic drinks that is produced with the use of alcohol ethyl.
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Introduction

Today a consumption of alcohol is a meaningful social, cultural, psychological and
medical factor. According to last given of Word Organization of ahealth a leader in the
consumption of alcohol is Europe and poisoning an alcohol is reason of death 3,3 million
people on a year in the whole world. Middle part of consumption of alcohol in Ukraine
presents a 13,9 litre, from what 40% is on beer, beerhouses and low-alcoholic drinks [1].

First of all potential harm from the consumption of beer and some low-alcoholic
drinks of brands with high maintenance of alcohol can be caused by that the process of their
preparation envisages addition of clean food ethyl spirit without the admixtures of methanol
and aldehydes [2]. This alcohol must be got by fermentation of products with high
maintenance of glucose (from a beet, potato, feed treacle and other). However cheaper raw
material for the receipt of alcohol ethyl are arboreal sawdusts (receipt of alcohol by the
method of hydrolysis of cellulose). The alcohol got thus has high maintenance of
admixtures: fusel oil, alcohols of C3-Cg, methanol, that are very toxic for a human organism
[3].

The above-mentioned grounds advantages of the drinks got by yeast fermentation
without addition the alcohol (beer, wine, cider and other).

It costs to mark that an alcohol in any shape or form finds out the dose-dependent
toxic operating on the organism of man. In case of overconsumption of alcohol there is
progress of cardiovascular, chronic diseases of organs of digestion, there is an alcoholic
psychosis, miorenalny syndrome, cerebral and lungs edema and others like that. Alcohol is
particularly dangerous for children, teenagers, pregnant women, seniors [4].

High power value of alcohol together with insufficient content of microelements and
vitamins negatively influence on the state of health of man and are reason of origin of
serious alimentary problems [5].

Adding to the alcoholic beverages of extracts of plants, that have in the composition a
complex of antioxidants, vitamins and microelements, can decrease the toxic action of
alcoholic products and give the last certain useful properties [6].

The aim of the study. A toxicological and pharmacological study became the aim of
this research to the coupage from a digister, that offers for making of low-alcoholic drinks,
comparatively with solution of alcohol of 4,0% and beer of 4,0% (intragastric introduction
to the white mise during 14 days one one time per days). Pharmacological research of
drinks included the study of influence on prooxidant-antioxidant status of liver of animals.

Study is undertaken an on the base of the Central research laboratory of the National
pharmaceutical university, that is certificated State Expert Centre of Ministry of Health of
Ukraine, as a base of researches from experimental pharmacology. Before the beginning of
experiment animals passed acclimatization in a room for testing during seven days; mise
passed a quarantine and corresponding acclimatization according to operating norms.

Materials and methods

Composition and technology of preparation to the coupage from a digister for low-
alcoholic drinks (BPMD) were worked out in the Kharkiv state university of feed and
trade on the department of merchandizing on custom business. The marked drink is made
the method of fermentation, he contains to the 4,0% alcohol and mixture of extract
substances of different plants with high maintenance of antioxidants, mass %:
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chokeberry 35,0-37,0;

dry hop cones 2,0-4,0;

pine needles 1,0-2,0;

ginger 0,3-0,5;

stevioside 0,3-0,5;

wine yeast 0,2—0,4;

water and whey (from the cheese dairy) — rest.

Chokeberry has in the composition: vitamins and provitamins (A, C, E, K, P, vitamins
of group B), microelements (phosphorus, magnesium, manganese, iron ), organic acids,
tanning and pectin substances. These bioactive substances (BAS) positively influence to
work of thyroid, cardiovascular and nervous system, show the bracing operating on the
organism of man, increasing resistance to the unfavorable factors of environment [7].

The cones of hop contain dry flavonoids, essential oil and organic acids. Marked
higher BAS able to find out cematuHy and antimicrobial action, to improve an appetite and
general of organism of man [8-10].

Among BAS, that enter in the complement of pine-needle of pine-tree, also
distinguished vitamins (A, E, C), microelements (zinc, cobalt, copper, calcium), resins, fat
and organic acids, essential oil, glycosides and phenic connections that are antioxidant
characteristics. The BAS of pine-needle of pine-tree bracing, antimicrobial and
antiinflammatory properties find out [11].

A ginger root is antiseptic and restorative characteristics, high antioxidant potential
due to high maintenance of essential oil able to inactivate free radicals of oxygen and
improve circulation of blood of brain [12].

Stevioside (glycoside that is contained in the plants of sort of Stevia), that is included
in composition to the coupage as a proof-reader of taste, capable to normalize a piesis,
diminish the symptoms of heartburn, level of urinary acid and glucose in blood [13].

A lactoserum is a source squirrel, Mikpo- and macronutrients, a most value from that
has a calcium. Laktoalbuminy and lactoglobulins (in composition serum proteins) contain
most irreplaceable amino acids, also these albuminous factions are antioxidant
characteristics [14].

A study of toxicness is the obligatory stage of research of new medical and food
products, that allows to estimate the ununconcern of substances for the health of man. In
this experiment studied subsharp toxicness that envisages the receipt of data in relation to
toxic property of substance as a result of introduction of her during a limit time. BPMD
entered to the animals during 14 days that answers two months of application for people.

Subsharp toxicness of BPMD of investigated comparatively with beer («Lviv light»,
the company «Carlsberg Ukraine», by volume part of alcohol of 4,0%, party Ne
16.06.15.08.30) and solution of alcohol of ethyl 4,0%. Conducted experiment on mise of
both sexes at intragastric introduction that is envisaged for application of drink in practice
and is expedient, taking into account possibility of casual situations that cause accidents,
suicidal and criminal poisoning or cases of abuse of alcoholic beverages [15].

Study was undertaken an on 48 white nonlinear mise-males and females — with body
weight 20,0-25,0 g. Before research animals were up-diffused after groups, for 6 animals in
each.

Four hours prior to introduction of the investigated substances of animals did not feed.
Intragastric introduction was carried out in the morning on an empty stomach. The
investigated substances entered slowly by means of special metallic 30H712, Whereupon
animals were held two hours without a meal, but with free access to water.
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During the choice of doses for the study of subsharp toxicness at the terms of
intragastric introduction introduction of maximally possible volume became a limiting
factor for this type of introduction. In accordance with methodical recommendations for
mise he presented 0,8 ml on an animal mass 250 g, that
32,0 ml/kg (Stefanov O.V., 2001) equal. The also entered amount of substance was
enumerated on content of alcohol ethyl, an amount of that for non-permanent introduction
7,5 time had less than, than middle lethal dose. According to literary given, for the alcohol
of the ethyl rectified high degree of cleaning a middle lethal dose presents 9,5 ml/kg (7,71
g/kg) [16]. The corresponding volume of the cleared water (table 1) was entered intact
animals.

The term of watching animals for the study of subsharp toxicness according to
methodical recommendations presented two weeks. Registered the displays of violations of
the physiology state of animals, survivability, dynamics of body weight.

After completion a term the supervisions of animals killed by a counteretch, conducted
a section and macroscopic inspection of internal organs (heart, liver, brain, kidneys, lungs,
spleen, thymus, adrenals, gonads), mass coefficients (MC) expected them.

Table 1
Design of research of subsharp toxicness for BPMD,
beer and solution of alcohol of 4,0%

Number of

The dosage | The dose for the active substance ) .
animals in the

Grou form (calculated on the ethyl alcohol
P substances 96%) ml/kg (g/kg) at a group
ml/g (g/kg) temperature of 20°C males| females

Intragastric route of administration

Intact control

(purified water) 32,0 (32,0) 0 (0) 6 6
KPCCH 32,0 (36,1) 1,28 (1,02) 6 6
Beer 32,0 (34,4) 1,28 (1,02) 6 6
A solution of

ethyl 32,0 (31,8) 1,28 (1,02) 6 6

The study of subsharp toxicness included for itself the biochemical analysis of indexes
functioning of separate TapretHux organs, to that the toxic action of substance is sent. As
an alcohol the ethyl in the first turn strikes liver, violates antioxidant balance of hepatocytes
and accelerates the processes of oxidation of peroxide of lipids for them, then in this
research measured prooxidative and antioxidant markers at homogenate fabrics of liver of
animals.

For the evaluation of the state of the antioxidant system of animals in homogenate
livers determined: content of products of oxidationof peroxide of lipids, id est diene
conjugates (DC) and products that react with 2-thiobarbituric acid (TBA-reactants);
markers of activity of the antioxidant system, lutation (VH) is namely renewed and activity
of catalase.

The markers of prooxidants balance of cages testify to activity of free-radical
processes, antioxidants markers — about activity of enzymatic chain of antiradical defence
of cages. The classic markers of prooxidants-antioxidants equilibrium are DC, TBA-
reactants VH and catalase, here high value of VH and catalase and subzero value of DC,
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TBA-reactants testify to normal status of cage, in another case - about activating of
oxidation of peroxide of lipids and membrane destruction [17].

The content of diene conjugates in the liver tissue homogenate was determined by the
formula

C(mkmol/g) =227,27- Esample , (1)

where C — the contents of control,;

E sample — absorbance sample studied.

The content of TBA-active products in homogenate of liver tissue studied animals
determined by the formula

Esample 6
C(mkmol/g) = ——-2-10", 2
( g) 156.10° )
where C — the content of TBA-active products;
E sample — absorbance sample studied.
Calculation of reduced glutathione in the liver tissue homogenate was performed by the
formula

C(mkmol/g) = Esample -1094mg% 3)

where C — glutathione content;
E sample — absorbance sample studied.
The activity of catalase in liver tissue homogenate calculated by the formula

(Axontr — Adosl)

Ecat(mM/I-min) = rar

V-10°, )

where E — catalase activity;
Ao and A 4,5 — optical density (extinction) and idle studied samples;
V — volume samples (3,02 ml);
t — incubation time (10 min);
K — millimolar extinction ratio of hydrogen peroxide, 22,2 10° mM " sm™'.

The obtained experimental data statistically processed the method of variation
statistics. Experimental data were worked out by the methods of variation statistics with the
use of standard package of softwares «Statistica 6.0» by means of t-criterion of Styudenta
for independent selections, U-criterion of Manna—Whitney and transformation of Fisher.
Reliable a difference was considered at the level of meaningfulness of p < 0,05 (calculated
mean arithmetic and him standard error).

Results and discussions
After intragastric introduction of BPMD to the maximal for the marked animals dose —

36,1 g/kg during 14 days of signs of intoxication for animals were not observed: animals
were trim, active, had a satisfactory appetite, reacted on voice and light irritants, processes
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of urine and defecation were in a norm, violation of breathing and cramps was not. Reflex
excitability all animals had stored. During watching animals during two weeks not a single
animal perished from this experimental group. Comparison of behavior of animals,
consumption of water and meal of experience and intact animals showed absence of no
differences.

For animals that during 14 days gave beer of 4,0% in a maximally possible dose, also
there were not signs of general intoxication, however agile activity was some less than, than
for animals BPMD was entered that, and excretions to urine and defecation took place
considerably more often. For 14 days not a single animal perished, but on a 13th day some
females had cramps and change of behavior. For some animals the consumption of meal
diminished and the consumption of water increased, the excited was marked, increase
reaction on voice and auditory irritants.

In the group of animals, where solution of alcohol of ethyl 4,09% was entered mise in a
maximally possible volume, there was the registered death of one animal (females) on the
10th day of introduction of substance. Beginning from 8 days of introduction of alcohol for
some animals the changes of tint of wool (gray), oppression of motive activity (the states of
oppression alternated with the states of an increase excitation) were marked, something
excessive selection to urine, increase of consumption of water. Beginning from 10 twenty-
four hours some animals had an inadequate reaction on introduction of drink through a
probe, to the rumor and light irritants, violations of thythms of dream and cheerfulness.

Changes in the index of body of animals weight registered on 4, 7 and 14th day
introduction of drinks, that answered standard methodology. The masses of body of males
and females changed proportionally, but did not differ after a dynamics, that is why it was
expedient to compare the general middle masses of animals after groups.

In a group, where to the animals intragastric entered beer, on the 14th day of
experience the increase of body weight was noticed, for certain higher than value in the
group of intact control. Middle mass of animals solution of alcohol of 4% was entered that
opposite, was for certain less than, than analogical index is in the groupof intact control.
Middle mass of animals BPMD was entered that during all supervision kept indoors outside
a physiology norm and did not differ (p > 0,05) from the indexes of middle mass of animals
of intact control (table 2).

Autopsy and microscopic examination of internal organs of animals spent 14 days
after the experiment beginning. The color, texture, finding organs of both sexes of mice
control and study groups did not go beyond the physiological norm and did not differ
among themselves. Liver of animals injected alcohol and beer were larger in intact mice
and liver of animals which was administrated BPMD (Fid. 1).

Table 2
Dynamics of body weight of mice after administration BPMD compared with beer 4,0%
solution of ethyl alcohol and 4,0% (g, M + m)

The tested object
Day experiment Intact control BPMD Beer A solution of ethyl
(n=06) (n=06) (n=06) 4,0% (n=6)
The initial values 19,83+0,87 20,33+0,84 | 20,17+1,01 20,2+0,66
4th day 21,00+0,97 21,17+0,60 | 21,83+0,87 21,4+0,51
7th day 22,67+0,67 22,67£0,42 | 23,67+0,56 22.24+0,66
14th day 24,33+0,67 24,33+0,33 | 26,00+0,26* 22.4+0,40*

* The change is likely on the values of intact control animals (p < 0,05).
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a b

¢ d
Fid. 1. Appearance of livers of animals on day 14 of the experiment:
a — intact mouse liver;
b —mouse liver which was administered BPMD;

¢ — mouse liver which was administered beer of 4,0%;
d — mouse liver which was administered the solution of alcohol of ethyl 4,0%

After the calculation of MC of internal organs set, that this index does not differ for
animals of both sexes intact control and groups of animals, BPMD (table 4, 5) was entered
that. In the group of animals beer (for males and females) was entered that the masses of
liver and kidneys increased for certain. Besides MC of gonads for males was for certain less
than, than analogical index is in the group of intact control. For animals of both sexes, what
14 during days intragastric entered solution of alcohol of ethyl 4,0%, for certain MC of
liver increased comparatively with a physiology norm. Also for males of this group MC
spleens was anymore (p < 0,05) after MC of this organ for intact animals (table 3, 4).

The brought results over of researches from the study of subsharp toxicness to the
coupage from a digister for low-alcoholic drinks showed that due to ingredients that is
included in his composition, drink diminishes negative generaltoxic influence to the alcohol
on the organism of animals, that normalizes the coefficient of mass of liver first of all.
Biometrical index of relative mass of liver of animals, that used beer and solution of
alcohol, more than for animals that used the investigated drink, is testifies to beginning of
development of scray displays, in particular hypertrophies of organ, although maintenance
of alcohol in all investigated drinks was identical.

The results of biochemical researches of homogenate fabrics of liver showed that
content of DC, TBA-reagents, VH and catalase in the liver of animals BPMD was entered
that, for certain did not differ from the indexes of animals of intact control and was within
the limits of physiology norm.

For animals that consumed beer, the level of antioxidant markers (VH, catalase)
diminished for certain, comparatively with the indexes of group of intact animals.
Introduction solution of alcohol also negatively influenced on proantioxidant balance
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tissues of liver of animals. Comparatively with the indexes of intact animals, maintenance

of TBA-reagents grew for certain, content of VH went down and activity of catalase (table
5) was repressed.

Table 3

Odds mass of internal organs of male white mice after 14 days intragastric administration

beverages studied, M +£ m

Experimental group

Mass ratios
of 0,1g/10,0g | Intact control BPMD Beer A solution of ethyl

(n=6) (n=6) (n=6) 4,0% (n=6)
Liver 38,567+0,173 39,467+0,931 42,867+1,252* 45,633+0,626*
Heart 3,333+0,021 3,333+0,021 3,400+0,110 3,333+0,165
Brain 16,567+0,148 16,567+0,152 16,500+0,073 16,500+0,159
Kidneys 9,667+0,042 9,633+0,165 10,233+0,056* 9,633+0,165
Adrenals 0,183+0,002 0,183+0,013 0,190+0,000 0,190+0,000
Spleen 3,813+ 0,008 3,700+0,110 3,813+0,008 4,200+0,110%*
Lights 6,633+ 0,056 6,667+0,259 6,733+0,021 6,767+0,201
Thumus 0,933+ 0,003 0,933+0,003 0,957+0,004 0,933+0,016
Testes 4,100 £+ 0,037 4,033+0,076 3,767+0,021%* 4,133+0,128

* The change is likely on the values of intact control animals (p < 0,05).

Table 4

Odds mass internal male white mice after 14th day intragastric administration beverages

studied, M + m

Mass ratios of

Experimental group

Intact control

BPMD

Beer A solution of ethyl

0,1¢/10,0g (n =6) (n =6) (n =6) 4,0% (n = 6)
Liver 37,467+0,201 37,867+ 0,152 39,967+0,595%* 40,933+0,138*
Heart 3,500+0,146 3,73340,112 3,600-+0,073 3,800+0,073
Brain 16,100+0,123 16,133+0,220 16,167+0,259 16,233+0,148
Kidneys 9,533+0,076 9,367+0,092 10,267+0,117* 9,667+0,056
Adrenals 0,193+0,004 0,183+0,002 0,183+0,006 0,197+0,002
Spleen 3,767+0,092 3,800+0,110 3,800+0,037 3,867+0,056
Lights 6,200+0,110 6,067+0,076 6,167+0,128 6,200+0,037
Thumus 0,960+0,011 0,950+0,022 0,980+0,038 0,967+0,012
Ovaries 0,263+0,006 0,273+0,011 0,277+0,012 0,263+0,002

* The change is likely on the values of intact control animals (p < 0,05).
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Table 5
The content of the antioxidant-markers in mice liver homogenate after 14th days intragastric
administration beverages studied, n =6

Indicator Intact control BPMD Beer Ae tsl(:;,lllgg;:,/ff
Diene conjugates
(mkmol/g) 3,70040,132 | 3,633%0,056 | 3,83340,092 4,033+0,105
TBA-reagents
(mkmol/g) 2,73340,092 | 2,500+0,058 | 2,80040,126 3,033+0,084*
Glutathione
(mkmol/g) 2,527+0,064 | 2,420+0,025| 2,267+0,076* 2,333+0,021*
The activity of
catalase
(mkmol/g-min) 0,203+0,015 | 0,163+0,013 | 0,153+0,012* 0,157+0,008*

* The change is likely on the values of intact control animals (p < 0,05).

That BPMD in case of intragastric introduction during 14th days did not change
proantioxidant balance of liver of animals it is in the first turn related to his composition.
Vegetable and serum antioxidants that level harmful influence of alcohol on a liver enter
in the complement of drink, promote activity of enzymatic chain of antiradical defence
and activating of processes of oxucuenns of peroxide of lipids in hepatocytes, that is
caused by the protracted use of alcohol, prevent.

Conclusions

The investigated product is a coupage for low-alcoholic drinks - did not have a toxic
action during inwardly gastric introduction to the biological objects during 14 days in a
maximally possible volume. Drink did not influence on macroscopic descriptions of
internal organs of animals and their coefficients of mass, comparatively with beer and
solution of alcohol of ethyl 4,0%.

From data of biochemical researches of homohenate liver of the mise shown out of
experiment after research of subsharp toxicness, a coupage from a digister for low-
alcoholic drinks did not change prooxidant-antioxidant balance of fabrics of liver and kept
it within the limits of physiology norm. Beer and solution of alcohol of ethyl 4,0%
changed this balance in direction of activating of processes of peroxidation.

Low-alcoholic drinks on the basis of investigated to the coupage due to the presence of
the ankorporekTopHOi operating on a liver can be an alternative to the modern beerhouses
and low-alcoholic drinks that have an ethyl spirit in the composition.

Taking into account all brought indexes over, the drinks created on the basis of worked
out to the coupage will be able to lay down a competition to modern low-alcoholic drinks
and extend their assortment.
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Introduction. Ogi also known as gruel is a fermented
food prepared from cereals. The purpose of this research is
to investigate the effect of drying methods and cereal type
on functional properties of ogi powder.

Materials and methods. Maize, millet and sorghum
(red variety) were obtained from local market in Ibadan,
Nigeria. Ogi was prepared by traditional method. The slurry
obtained was dried by cabinet and foam mat drying
methods. The pasting and other functional properties of the
dried ogi were assessed using standard methods.

Results and discussion. Drying method did not
influence the pH, and gelling ability of ogi prepared from
maize, millet and sorghum grains. However both drying
method and cereal type influenced the pasting and other
functional properties of the dried ogi powder. Foam mat
dried ogi samples generally showed significantly (p<0.05)
lower peak viscosities compared to cabinet dried samples.
With increasing concentration of foaming agent from 5 to
15%, the peak viscosities of the dried ogi showed a
progressively reduced. However, cabinet dried ogi cooked
faster (78-79°C) than foam mat dried samples (80°95°C) as
indicated by their pasting temperatures. Foam mat dried ogi
samples generally had higher water absorption capacities
than cabinet dried ogi.

Conclusions. Foam mat dried ogi powder show better
water absorption capacity dispersibility, foamability, and
viscosity compared to cabinet dried samples. The selection
of a particular drying method for ogi will depend on the
desired application.
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Introduction

Ogi also known as gruel is a fermented food produced by wet milling of maize,
sorghum or millet. Traditionally, it is prepared by natural fermentation. Cereal grains are
soaked in water for 2-5 days at room temperature (20-25°C). Ogi has variable nutritional
and sensory qualities depending on the area of production [1]. According to Adeyemi and
Beckley [2] the period of fermentation determines the degree of sourness and to a large
extent the nutritional value of ogi. Ogi is a popular starchy porridge in the west coast of
Africa [3]. The use of sorghum, millet and maize in the production of ogi has can create
variety especially among adults. Ogi has a limited shelf life, often less than ten days except
when refrigerated [4]. The high moisture content of ogi slurry predisposes it to spoilage.
However the reduction in moisture content through drying can enhance its shelf life,
provide convenience and allow for easy reconstitution of the ogi powder [5]. Air drying is
the common drying method employed for extending product shelf life [6]. Drying can
seriously affect the nutritional value of foods. For instance, the quality of dried products has
been reported to be often lower compared to the original material [7]. However, the
development of foam mat drying has been found to shorten drying time which enhances
product quality [8]. The combination of foaming and hot air drying may be a feasible
option to produce ogi with better colour, flavour and overall quality because of minimal
heat-damage. The use of foam mat drying for the production of ogi powder from maize
millet and sorghum has been reported [5]. The authors reported lower moisture content for
foam mat dried ogi powder compared to cabinet dried ogi. The protein content of the ogi
powder was reported to increase with increase in foaming agent concentration. Further, the
sensory attributes of foam mat dried ogi was reported to compare favourably with freshly
prepared ogi [5]. However, the information on the functional and pasting properties of ogi
powder prepared by foam mat drying has not been reported. Therefore, the objective of this
work was to determine the effect of drying methods on functional and pasting properties of
ogi prepared from maize, millet and sorghum.

Materials and methods

Materials

Maize, millet and sorghum (red variety) were obtained from local market in Ibadan,
Nigeria. The grains were of high quality with no evidence of weevil growth. Grains were
transferred immediately to the Food Technology laboratory, Department of Food
Technology, University of Ibadan, Nigeria. The grains were cleaned and used immediately
for the production of ogi.

Methods

Preparation of cabinet dried ogi. Ogi was prepared using the method described by
[5]. Briefly, maize, sorghum and millet were sorted, steeped in tap water for 72 h. After
decanting the steeping water; they were milled in an attrition mill and sieved through
muslin cloth. The slurry was left to ferment for 12 h before decanting the water. The Ogi
paste was dried in a cabinet dryer at 60°C for 24 h, milled and packaged.

Foam-mat drying of ogi. Glyceryl monostearate (GMS) suspension (20%) was
prepared by dissolving 20 g of GMS in 80 mL of hot water at 100°C. The mixture of GMS
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and hot water were transferred into a blender and blended at maximum speed until a smooth
suspension was formed. The required quantity of foaming agent (GMS) suspension was
added to ogi paste at different concentration of 5%, 10% and 15% (w/w). The mixture was
whipped in a Kenwood Chef mixer at maximum speed until homogenous foam was
obtained. The foams were extruded on a perforated wire meshes and dried at 60°C in a
Gallenkamp oven, milled and packaged [5].

Bulk density. Loose and packed bulk density were determined by method described
by Mpotokwane et al. [9] with few modification. Ogi powder was gently transferred into 10
mL graduated cylinders that were previously weighed. The bottom of the cylinder was
gently tapped on a laboratory bench several times until no further diminution of the sample
level was observed after it was filled up to the 10 mL mark. Bulk density was calculated as
the ratio of the bulk weight and the volume of the container.

Water absorption capacity. Water absorption capacity was determined as described
by Oyeyinka et al. [10]. Briefly, 10 mL of water was added to 1g of powder samples and
the suspension was vortexed for 5 min. The suspension was allowed to stand for 30 min and
centrifuged at 3,000 rpm for 30 min. the supernatant obtained was discarded. The residue
was air dried and weighed.

Least gelation concentration. Sample suspensions of 2%, 4%, 6%, 8%, 12%, 14%,
16%, 18% and 20% (m/v) were prepared in 5 mL distilled water in test tubes. The tubes
containing the suspensions were heated for 1 h in a gentle boiling water bath, after which
the tubes were cooled rapidly in water and later cooled at 4°C for 2 h. Each tube was then
inverted one after the other. The LGC was taken as the concentration at which the sample
from the inverted test tube did not fall or slip [11].

Dispersibility, pH and TTA. Dispersibility of ogi powder was determined as
described by [12], while pH and TTA was determined using standard method [13].

Foam Capacity. Sample (2 g) was weighed and dispersed in 100 mL of distilled
water, whipped at 1600 rpm for 5 min. The foam formed was transferred into 250 mL
measuring cylinder and the volume was recorded after 30. Foam capacity was calculated as
the ratio of the ratio of the change in foam volume to the initial volume of the foam.

Pasting. The pasting properties of the ogi powder were examined using a Rapid Visco
Analyzer (Newport Scientific Australia) according to standard method provided by the
instrument manufacturer. Sample was weighed (2.8 g) into the test canister containing 25
ml of distilled water. The mixture was agitated by mixing manually before inserting the
canister into the instruments. Starch was stirred at 960 rpm for 10 s before the shear input
was decreased and held constant at 160 rpm during the subsequent heating and cooling
cycles. The suspension was heated from 50 to 95 °C in 3 min and 42 s, held at 95 °C for 3
min and 10 s before cooling to 50 °C over 3 min and 48 s.

Statistical analysis. All experiments were conducted in duplicate. Data were analysed
using analysis of variance (ANOVA) and means were compared using Fischer’s Least
Significant Difference Test (p<0.05).
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Results and discussion

Pasting properties. Grain type and drying method significantly (p<0.05) influenced
the pasting properties of ogi powder (Table 1&2). Cabinet dried millet-ogi showed the
highest peak viscosity (3589 RVU) while maize-ogi had the lowest value of 3426 RVU
(Table 1). Peak viscosity of food material also referred to as swelling peak is influenced by
many factors including amylose and lipid content. Starch represents the bulk of the
carbohydrate in most cereals. Thus, it should significantly contribute to the viscosity of
starchy grains such as maize, millet and sorghum. Starches with high amylose contents is
reported to show restricted swelling [14]. According to Tester and Morrison [15], lipids
may restrict starch swelling during pasting and gelatinization. Thus, the lower peak
viscosity of cabinet dried maize ogi may be attributed to variation in amylose content of the
respective grains. The higher lipid content in maize compared to that of sorghum and millet
grains may also contribute to the observed differences in peak viscosity. Further, the
variation in peak viscosity among the ogi types may also be attributed to differences in
starch content. Previous studies associated high peak viscosity of ogi with high starch
content [16, 17].

Foam mat dried ogi samples generally showed significantly (p<0.05) lower peak
viscosities compared to cabinet dried samples (Table 2). With increasing concentration of
foaming agent from 5 to 15%, the peak viscosities of foam mat dried ogi progressively
reduced. This trend was observed for all the cereal used in this study. In comparison to
cabinet dried samples, foam mat dried ogi with 15% foaming agent concentration, showed
the highest reduction (50%) in peak viscosity compared to millet and sorghum ogi which
showed 38 and 45% reductions respectively. The progressive reduction in peak viscosity of
the foam mat dried ogi suggests inclusion complex formation between the starch in the ogi
matrix and the foaming agent used. Zhou et al. [18] working with rice starch pasted with
stearic acid observed a higher reduction in peak viscosity with increasing concentration of
stearic acid from 0.5 to 1.5%. Many other authors have attributed the reduction in peak
viscosity of starch with added lipids to the formation of amylose inclusion complex [19-
21].

The break down viscosities of foam mat dried ogi samples (Table 2) were significantly
(»<0.05) lower than those dried with cabinet dryer (Table 1). The reduction in breakdown
viscosity of the ogi samples following the addition of foaming agent suggests that the
foaming agent possibly formed inclusion complexes with the starch component of the mix.
This seems plausible since previous studies attributed the reduction in breakdown viscosity
to interaction of lipids with starch molecule enhancing greater resistance to hydrothermal
disruption during gelatinization [18, 22]. Foam dried ogi, thus can withstand more thermal
and shear conditions than cabinet dried types.

Table 1
Pasting properties of cabinet dried ogi
Cereal PV(RVU) TV(RVU) | BV(RVU) FV (RVU) SV PT (°C)
type (RVU)
Maize 3426.0° 1973.0° 1451.0° 3418.5° 1451.0° 78.3°
Millet 3589.0a 2157.5b 1431.5b 3328.0c 1169.5° 79.1°
Sorghum 3541.5 2385.0° 1156.5° 3894.0° 1509.0* 79.0°

Mean with different superscript along the column are significantly different (p<0.05).
PV: Peak viscosity, TV: Trough viscosity, BV: Breakdown viscosity, FV: Final viscosity, SV:
Setback viscosity, PT: Pasting temperature
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Foam mat dried ogi displayed significantly (»<0.05) higher final viscosity compared to
the cabinet dried samples (Table 1-3). This could be attributed to the added glyceryl
monostearate (GMS), which may act as a foaming agent, emulsifier and a thickener.

The pasting temperature of foam-mat dried ogi varied from approx. 80 to 95°C (Table
2), while that of cabinet dried ogi varied from approx. 78 to 79°C (Table 1). Pasting
temperature is an indication of gelatinization time during processing and its represents the
minimum temperature required for cooking. Pasting temperature has been reported to relate
to water binding capacity [23]. A higher pasting temperature indicates higher water binding
capacity, and lower swelling property of starch due to a high degree of association between
starch granules [23, 24]. The relatively higher pasting temperature of foam mat dried ogi
agrees well with its lower peak viscosity and suggests that the added GMS enhance
stronger interaction between starch granules.

Table 2
Pasting properties of foam mat dried ogi powder

Cereal GMS PV TV BV FV SV PT
type (%) (RVU) (RVU) | (RVU) | (RVU) | (RVU) | (°C)
Maize 5 2623.5 1610.8° | 1005.5" | 3424.0" | 2152.5" | 80.9°
Maize 10 2121.0° 1509.5" | 611.5° | 3770.5° | 2441.0° | 80.7°
Maize 15 1722.5° 1289.5° | 433.0° | 3950.57 | 2128.0" | 90.0°
Millet 5 2780.5° 2038.0° | 742.5° | 4066.5° | 2762.5% | 91.7°
Millet 10 2635.5° 1621.0° | 614.5° | 4800.5™ | 2445.5° | 94.9°
Millet 15 2235.5° 1991.5° | 644.0° | 6144.1° | 4152.5° | 94.9°
Sorghum 5 2670.5° 2383.5° | 517.0 | 4685.0° | 4085.0° | 94.8°
Sorghum 10 2174.5° 1657.5° | 287.0" | 5260.5° | 3027.5° | 93.3"
Sorghum 15 1962.5° 1732.0" | 230.5" | 6468.5" | 3527.0° | 95.4°

Mean with different superscript along the column are significantly different (p<0.05).
GMS: Glyceryl monostearate, PV: Peak viscosity, TV: Trough viscosity, BV: Breakdown viscosity,
FV: Final viscosity, SV: Setback viscosity, PT: Pasting temperature

Water absorption capacity. Irrespective of drying method, sorghum ogi showed
higher water absorption capacity (WAC) than maize and millet ogi (Table 3 & 4). The
WAC of cabinet dried ogi varied between 81 to 94% for millet and sorghum grains
respectively (Table 3). Foam mat dried ogi samples generally showed higher WAC (Table
4) compared to the cabinet dried samples (Table 3). With increasing concentration of the
foaming agent (GMS) from 5 to 15%, the WAC of foam mat dried maize ogi increased
from approximately 89 to 100%, foam mat dried millet ogi increased from 85 to 93%, while
that of foam mat dried sorghum ogi increased from 95 to 117%. The increase in WAC of
foam mat dried ogi samples may be attributed to the possible influence of the hydroxyl
group in the glycerol backbone of the GMS. Further, the polar carboxylic head of the
stearic acid may also contribute to increased water absorption. In our previous study, we
reported that foam mat dried ogi samples showed significantly lower moisture content than
cabinet dried samples [5]. This may further explain why the foam mat dried samples
showed higher WAC than cabinet dried ogi, since they are more porous and have more
space for water absorption.
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Table 3
Functional properties of cabinet dried ogi
Cereal | WAC (%) | LGC | DPS (%) | LBD (g/ml) | PBD (g/ml) | pH
type (%)
Maize 81.5° 6.0° 70.0° 0.5 0.8° 3.8
Millet 81.0° 8.0° 73.0° 0.6" 0.9 3.7
Sorghum 94.0° 6.0° 72.0° 0.5 0.8° 3.7

Mean with different superscript along the column are significantly different (p<0.05).
WAC: water absorption capacity, LGC: least gelation concentration, DPS: dispersibility, LBD: loose
bulk density, PBD: packed bulk density

Table 4
Functional properties of foam mat dried ogi
Cereal GMS | WAC | LGC | DPS LBD PBD pH
type (%) (%) (%) (%) (g/ml) | (g/ml)
Maize 5 89.4° 6.0° 76.0° 0.2° 0.6° 3.4°
Maize 10 90.5™ 6.0° | 72.0° 0.4° 0.6° 3.6"
Maize 15 95.5° 6.0° 78.0° 0.4 0.6° 3.5¢
Millet 5 85.3° 8.0° 78.0° 0.4° 0.6° 4.2°
Millet 10 92.8° 6.0° 77.8° 0.4 0.6° 3.7°
Millet 15 92.7° 6.0° 77.8° 0.4 0.6° 3.7°
Sorghum 5 94.7° 8.0° | 72.0° 0.4° 0.7° 3.6"
Sorghum 10 104.5° 6.0° 78.0° 0.4 0.7 3.5°
Sorghum 15 117.0° | 6.0° 78.0° 0.4° 0.7 3.4°

Mean with different superscript along the column are significantly different (»p<0.05).
GMS: Glyceryl monostearate, WAC: water absorption capacity, LGC: least gelation concentration,
DPS: dispersibility, LBD: loose bulk density, PBD: packed bulk density

Least gelation, dispersibility and pH. The least gelation concentration of the dried
ogi was not substantially affected by drying method and cereal type (Table 3 &4). Most of
the ogi gelled at about 6% concentration suggesting that there textural properties were not
significantly modified by drying method. According to Udensi and Okoronkwo [25]
gelation is an important property which influences the texture of foods.

Foam mat dried ogi powder (Table 4) dispersed faster than cabinet dried samples
(Table 3). The dispersibility of ogi dried by cabinet dryer varied from 70 to 73 % (Table 3),
while those of foam mat dried ogi varied from 72- 78% (Table 4). Dispersibility is a
measure of how individual molecules of a food sample, usually powder, are able to disperse
and homogenize with medium of dispersion. The high dispersibility of foam mat dried
samples may be linked with the porosity of the dried ogi powder due to the incorporated air
during whipping. Foam mat dried samples generally are lighter in weight compared to
samples dried by most drying methods. Previous studies by Falade and Olugbuyi [12]
similarly reported higher dispersibility for foam mat dried samples compared to oven and
sun dried plantain and cooking banana flours.

The pH values of dried ogi were generally low (3.4-4.2) and are within values reported
in the literature [26-28].
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Bulk densities. The bulk densities (loose and packed densities) of foam mat dried ogi
(Table 3) were generally lower than the cabinet dried samples (Table 4). High bulk density
has been suggested to indicate greater compactness of the particles [12]. Thus cabinet dried
ogi are more compact than the foam mat dried ogi powder. The low bulk densities of foam
mat dried ogi may not be unconnected with the high contents of occluded and interstitial air
incorporated during whipping of the ogi paste. Previous studies similarly reported lower
bulk densities for foam mat dried banana and plantain compared to oven and sun dried ogi
powders [12, 29].

Foaming capacity. Foaming properties refers to the ability of a dispersion of protein
to form a stable when air is beaten in. The foaming capacities (FC) of the cabinet dried ogi
(Fig. 1) were lower than those of foam mat dried samples (Fig. 2). FC increased with
increasing glyceryl monostearate concentration (GMS) for the foam mat dried ogi. This is
expected since GMS is a foaming agent frequently used in several food and non-food
applications.

%

0,03
0,02
0,01
0 T T
Maize Millet Cereal Sorghum
type

Fig. 1. Foaming capacity of cabinet dried ogi
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Glyceryl monostearate, %

Fig. 2. Foaming capacity of foam mat dried ogi:
1 — Sorghum, 2 — Millet, 3 - Maize
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Conclusions

Drying method did not influence the pH, and gelling ability of ogi prepared from

maize, millet and sorghum grains. However both drying method and cereal type influenced
the pasting and other functional properties of the dried ogi powder. Foam mat dried ogi
display low peak viscosity which may be attributed to possible inclusion complex between
starch and the foaming agent.

Cabinet dried ogi powder show greater ability to cook faster than foam-mat dried

powder as indicated by low pasting temperature. Although, foam mat dried ogi powder
show better water absorption capacity dispersibility, foamability, and viscosity compared to
cabinet dried samples, the selection of a particular drying method for ogi will depend on the
desired application.
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Introduction.  Hydrolysis-extraction  of  pectin
substances from plant raw materials is one of the most
difficult and the most important processes of pectin
obtaining technology. Therefore, the study of the
technological parameters influence on the kinetics of this
process is relevant.

Materials and methods. The subject of the study was
the process of hydrolysis-extraction of pectin from the
potato pulp using hydrochloric acid. Pectin yield was
determined in the percentage by weight of dry matter.
Kinetic constants were calculated by the first-order
equation. The processing of experimental data, equations
selection, calculation and refinement of coefficients of these
equations were performed by means of the least squares
method.

Results and discussion. On the basis of experimental
studies kinetic curves of the process of hydrolysis-extraction
of pectin from the potato pulp are built, depending on
temperature and pH. PH of the surrounding has the greatest
influence on the rate of hydrolysis protopectin. For low acid
content as a catalyst for the process, the reaction rate is not
significant even at high temperatures. Protopectin hydrolysis
is accompanied by a number of adverse reactions connected
with the destruction of pectin, which makes it difficult to
determine the reaction rate constant. Through experiment
planning and statistical processing of experimental data the
optimal parameters of hydrolysis-extraction of potato pectin
are determined: temperature of 75°C, pH of hydrolysis
weight is 1.6; hydrolysis duration is 72 minutes.

Conclusions. Application of results of researches
during pectin production provides maximum extraction of
pectin without damaging its structure.
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Introduction

Hydrolysis-extraction of pectin from plant from raw materials is one of the most
difficult and the most important processes of pectin obtaining technology.

Pectin in the cell walls is found in two basic forms: soluble pectin (pectin) and
insoluble pectin (protopectin), which is a complex of cellulose with pectin. During
hydrolytic processing of raw materials in the presence of catalysts, protopectin is more
subjected to destruction, hemicellulose is less subjected to destruction, and cellulose
undergoes minor destructive influence [2].

Protopectin hydrolysis is carried out by means of catalysts of various types: alkali
(sodium hydroxide and potassium), mineral acids (sulfuric, hydrochloric, nitric,
phosphoric), organic acids (oxalic, lemon), their different combinations and concentrations
[2, 3], enzymes (cellulases, matserases, pectinases). Extraction of insoluble pectin from
plant raw materials is held in two stages. During the first stage — under aqueous solutions of
mineral and organic acids or other hydrolyzing reagents protopectin is hydrolyzed in pectin
soluble form. During the second stage — soluble pectin molecules are diffused into the
solution of the raw materials, i.e. extraction. Usually during the hydrolysis of plant raw
materials in the presence of acid, these processes take place simultaneously. It should be
noted that along with the basic protopectin hydrolysis reaction there is a number of adverse
reactions related to the partial hydrolysis of the most polymer pectin chains with the
formation of hydrolysis products of different molecular weight.

Traditional technology of pectin, regardless of the type of raw materials, is based on
protopectin acid hydrolysis at raised temperature [3]. A number of factors, except the nature
of hydrolyzing agent, influence the process of pectin hydrolysis-extraction: temperature, pH
of the surrounding, duration of the process. Therefore, the study of kinetics of pectin
hydrolysis-extraction from plant raw is relevant.

The purpose of the research was to investigate the kinetic regularities of hydrolysis-
extraction process and establish optimal technological conditions of potato pectin
extraction, bring mathematical dependence that will optimize the process of raw materials
hydrolysis.

Materials and methods

During the study we used potato pulp (72% moisture), previously rinsed from starch.

Pectin extraction was carried through successive stages: acid-thermal hydrolysis-
extraction using hydrochloric acid, separation of the liquid phase from the solid one,
neutralization of pectin extract, pectin precipitation by ethanol, drying and milling of the
ready pectin.

Number of hydrochloric acid solution, as hydrolytic factor, was added according to the
set pH of hydrolysis mixture and taking into account hydrological module of hydrolysis.
Hydrological module of hydrolysis (q), which is defined by the ratio of weight of the acid
solution to the mass taken for hydrolysis of raw potato, was set equal to 2. Yield of the
target product (%) was calculated relative to the mass of dry matter (DM).

According to literature data, reaction of hydrolysis-extraction of pectin substances
from plant tissues occurs according to kinetic first-order equation. Kinetics equation used to
describe hydrolysis [2, 5]:
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d.
d—j_=K(a—x) (1)

where x — amount of substance reacted to a given point in time; @ — original amount of
substance; 7 — time of hydrolysis; K — reaction rate constant.
The rate constant for this reaction is determined by the formula:

a

K:lm
T a-—-x

)

Unlike the reaction rate (v), reaction rate constant K does not depend on concentration
for this reaction at a given temperature and may characterize this reaction.

Results and discussion

By means of experiment planning a series of studies on the extraction of pectin from
potato pulp through acid-thermal hydrolysis have been previously held, their results were
analysed and taken into account, statistical processing of experimental data have been
conducted that made it possible to determine the optimal parameters of the process [1].

With the aim to study the kinetics of the process of hydrolysis-extraction of pectin
from the potato pulp a series of experiments for pectin extraction at different pH values
(0,6; 1,6; 2) and at the temperature of 60, 70 80 i 90°C are held. Ratio of liquid and solid
phases during the process is as 2:1. Selection of parameters is conditioned by previous
studies. During hydrolysis every 20 min samples were analyzed for ethanolprecipitated
content of pectin in % by weight of dry matter. For this purpose, the liquid phase was
separated, neutralized to pH 3.5 and precipitated pectin by ethanol if added in a ratio,
respectively: 1:2. Pectin was dehydrated, dried to a constant weight and weighed. Based on
the data received, kinetic curves of hydrolysis-extraction of pectin from the potato raw
materials at different temperatures and pH were built (Fig.1).

Kinetic curves of hydrolysis-extraction of pectin from the potato raw materials are
built according to yield index of ethanolprecipitated pectin (%) at each time and
characterize protopectin hydrolysis of plant raw materials and the transition of soluble
pectin into the extract. However, in the strict conditions of hydrolysis there are
simultaneous and undesirable reactions connected with subsequent hydrolytic cleavage of
pectin macromolecules. Reducing the molecular weight of pectin as a result of destruction
leads to minimization of pectin yield which is precipitated by ethanol. That is why, if pH of
the surrounding is 0.6 (Fig. 1 a) at the beginning of hydrolysis process, the yield of
ethanolprecipitated pectin substance increases. The reaction of rate hydrolytic cleavage of
protopectin is the largest. When the temperature increases the rate of all reactions increases,
therefore at a temperature of 80° C and 90° C pectin yield reaches 40-50% by weight of dry
matters. With the increase of duration of the process pectin yield decreases sharply,
whereas reactions of depolymerization, deetherification and deacetylation of pectin
macromolecules accelerate simultaneously [3], i.e. pectin destruction and therefore further
reduction of the amount of ethanolprecipitated pectin substances [4].
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Fig.1. Kinetic curves of hydrolysis-extraction of pectin from the potato raw materials at
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At larger pH of the surrounding (pH 1,6) (Fig.1, b) the largest pectin yield at the
temperature of 80° C and duration of the process 100 min. Reaction of insoluble
protopectin hydrolysis also slows down at the temperatures of 60 and 70° C pectin yield
increases slightly. At high temperature (90° C) destructive processes prevail and pectin
yield at duration of the process over 60 minutes reduces. Increasing of the pH of the
surrounding to 2 significantly reduces the rate of protopectin hydrolysis reaction (Fig. 1, ¢).
With the increase of duration of the process to 120 min. the increase of pectin yield is only
to 18%. Thus, it is not effective for hydrolysis of this raw material to conduct a process at
pH 2.

Reaction rate constant is a constant at a given temperature and may characterize this
reaction. The largest reaction rate constant of protopectin hydrolysis is while using
hydrochloric acid, and the lowest — while using lemon acid. Furthermore, the kinetic
constant is different for different raw materials [2]. For a more complete understanding of
the reaction rate of protopectin hydrolysis of potato raw materials at different temperatures

and pH we have calculated value of the reaction rate constant in each period by the formula
2.
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Fig.2 Dependence of the rate constant of hydrolysis-extraction of pectin substances of potato
raw materials on temperature.
I-pHO0.6;2—-pH 1.6; 3—pH 2.0
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As we can from the Fig. 2 at increasing temperature of process to 80° C value of the
reaction rate constant increases, however, at further temperature increase to 90° C
(excluding pH 0,6) a decrease in the hydrolysis rate constant because of the increasing
of destructive processes takes place. Such fluctuations in the values of kinetic constants
indicate a course of parallel reactions that significantly affect the course of the main
reaction reducing yield and quality of pectin. When reducing pH from 2 to 0.6 the rate
of hydrolysis increases. However, this affects the quality of pectin indices. Because of
the acid activity increasing and pH lowering, the hydrolysis rate of protopectin and
other compounds (starch, protein, hemicellulose, cellulose) increases [4].
Macromolecular hydrolysis products of these substances are co-precipitated with
pectin, thus increasing the overall yield, but the pectin purity (uronid component)
decreases. Thus, pH of the surrounding has the greatest impact on reaction rate of
protopectin hydrolysis. For low acid content as the process catalyst, even at high
temperatures, the reaction rate is not significant. Experimental data processing,
selection of equations, calculation and refinement of coefficients of these equations
were implemented by means of the method of least squares. As a result, the following
equations of local optimization criteria were obtained for each value of pH: 1 — for pH
0,6; 2— for pH 1,6; 3 — for pH 2,0.

37,217-2,264-1+0,038-7=2,64-107° 1 _6,54-0,28-1+5107 /22,6510~ >
P(t,7r)=e T X

Xe(—2,56+0,13~t—2,09~10_3~t2+1,062~10'5~t3)~7+(0,028—1,27~10_3~t+1,89~10'5~t2—9,065~10'8~t3)~72

(1)
_ —117,4+4,641-0,062.47+2,79-10™ /> _—14,632+0,67-1-9107 12 +4,028:107° .13
P(t,t)=e T X
><e(9,86—0,4~t+5,428~10‘3 £2-2,4107%2)+(=0,05+1,86-107>-1=2,46-107 1> +1,06-107 -£* )- >
(2)
348,96-14,69-1+0,2:t2-9,01-107*.£3 2,97-2,13- £2-1,3110747
P(t,r):e 140,22 -9,01107 17 52,97-2,13:440,0347 131107
Xe(—]0,27+0,43~t—0,006~t2+2,65~10_5~t3)~T+(0,05—0,002~t+2,96~10_5~t2—1,34~10_7 £)r?
(3)

Experimental data processing, selection of equations, calculation and refinement
of coefficients of these equations were performed by means of package of applied
programs Mathcad Professional 2000 using the method of least squares. Based on the
data obtained according to yield of pectin, using the program of process optimization
lines of level of generalized optimization criterion were received, which allow finding
the optimal parameters values of the process of hydrolysis-extraction of pectin from the
potato raw materials (Fig. 3).
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Fig. 3. Response area of optimal parameters of pectin extraction while changing the duration
and temperature of the process:
a- pHO0,6;b-pH1,6;c-pH?2,0

By means of a mathematical model the parameters of optimal technological regime
of pectin extraction from potato pulp are defined: temperature of 75°C, pH of hydrolysis
weight — 1,6; hydrolysis duration — 72 min. Under these parameters pectin extraction is
maximum without damaging its structure. Also, these data are consistent with the previous
researches.
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a- pHO0,6;b-pH1,6;c-pH2,0

Conclusion

On the basis of experimental and theoretical studies the optimal parameters of
hydrolysis-extraction pectin from potato raw materials are determined: temperature of
75°C, pH of hydrolysis weight — 1,6; hydrolysis duration — 72 min. Mathematical model of
this process is elaborated.
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Introduction. Fresh red bell pepper is highly perishable.
Hence, it can be pre-treated, dried and stored for shelf life
extension. In the storage facility, stored products’ nutrients may
depreciate and may be subjected to microbial activities.

Materials and methods. Glass ware desiccator, Lovibond
colour reference standard (ISO 9002 AOCS tintometer, Pt-Co
(platinum — cobalt) colour 30 reference), incubator (Model no:
DHG 1923A), measuring cylinders, conical flasks, pipette,
burette, separating funnel, test tubes and petri dishes; and samples
of pre-treated dried red bell pepper. Nutritional analysis and
bacterial load determination of samples were done respectively in
the laboratory. Statistical analysis of all data obtained was done.

Results and discussion. From the table of analysis of
variance, only colour had all its inputs and their various
interactions not significant at p < 5% while all the inputs and their
various interactions had significant effect on vitamin C. The
results also showed that the percentage drop in the values of
vitamins A and C before and after storage at various levels of
process conditions were 53.10% and 53.40% respectively. The
bacteria load was not above 6 x10°cfu/ml which is within the
accepted range (10’cfu/ml and 10%cfu/ml) for ready-to-eat
vegetables. There was also a better retention of colour (deep
yellow) in the stored pre-treated dried samples well above
untreated samples with deep brown colour. T-test done showed
that there was significant difference between the amount of
vitamins A and C before and after storage. All the above
observations from the results could be due to various factors like
environmental conditions and type of the storage medium, nature
of fresh samples during growth and at the time of harvest, and
handling operations before, during and after processing and
storage, processing conditions of samples before storage, duration
of samples in storage medium and so on. Regression equations
were developed for vitamins A and C, bacteria load and colour.
Only vitamin A equation did not predict well.

Conclusions. The stored pre-treated dried samples of red bell
pepper were microbiologically and nutritionally safe for
consumption after 20 months in storage. They also showed better
colour (deep yellow).The regression equations developed can be
used to predict vitamin C, bacteria load and colour.
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Introduction

Bell peppers (also known as sweet peppers) are plump, bell-shaped vegetables
featuring either three or four lobes. They are native to Mexico, Central America and
Northern sides of South America and are available in various colours such as green, red,
yellow, orange and more rarely, white, rainbow (between stages of ripening) and purple[1].
Red bell peppers are rich in vitamin C and vitamin A. Since red bell peppers are high in
vitamin A, they support healthy eyesight, especially night vision. They also have the ability
to heal fever and cold, cure diabetes, control the cholesterol level in the body [2], heal sores
and bruises and enhance food digestion [1,3]. Generally, fresh red bell pepper is highly
perishable; hence, depending on the effectiveness of the storage facility and other factors,
stored products’ nutrients may depreciate and may be subjected to microbial activities.

Osmotic dehydration pre-treatment is the partial removal of water from food products
by immersing the food in a hypertonic solution [4]. Osmotic dehydration favours colour
and flavour retention, improves texture and rehydration properties and the process is simple
and economical [5]. Pre-treatment is done to preserve flavour and colour, minimise
nutrient loss, stop enzyme action and extend shelf life of red bell pepper. However, while in
storage, pre-treated dried red bell pepper may deteriorate in quality and quantity due to
various factors like environmental conditions and type of the storage medium, nature of
fresh samples during growth and at the time of harvest, and handling operations before,
during and after processing and storage, processing conditions of samples before storage,
duration of samples in storage medium and so on.

Storing of food has several advantages which include: enabling a better balanced diet
throughout the year, preserving pantry food, such as spices or dry ingredients like rice and
flour for eventual use in cooking; preparedness for catastrophes, emergencies and periods
of food scarcity or famine, and protection from animals or theft [6]. Storage also protects
the quality of perishable and semi-perishable products from deterioration and helps in the
stabilization of prices by adjusting demand and supply [7]. An in depth literature search
revealed that much work has not been done on the post-storage qualities and characteristics
of osmotic dehydrated (as a pre-treatment) coupled with hot air dried products, especially,
red bell pepper. Therefore, the main objective of this research was to study the post-storage
qualities of pre-treated dried red bell pepper with reference to; osmotic process duration,
osmotic solution temperature and osmotic solution concentration. The specific objectives
were to: (i) investigate the effect of these osmotic process conditions on the nutritional
qualities (vitamin A and vitamin C), sensory quality (colour) and bacteria load; (ii) compare
the nutritional level of pre-treated dried red bell pepper in terms of vitamin C and vitamin A
before and after storage; and (iii) develop regression equations for predicting the vitamin C,
vitamin A, colour and bacteria load of pre-treated dried red bell pepper after storage.

Materials and methods

Experimental equipment and materials. The following equipment were used for the
study: glass ware desiccator, Lovibond colour reference standard (ISO 9002 AOCS
tintometer, Pt-Co (platinum — cobalt) colour 30 reference), incubator (Model no: DHG
1923A), measuring cylinders, conical flasks, pipette, burette, desiccator, separating funnel,
test tubes and petri dishes. The main materials used were 192 samples of pre-treated and 20
untreated (control) dried red bell pepper.
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Storage of pre-treated dried samples. Samples (pre-treated dried red bell pepper)
were stored for 20 months in a glass ware desiccator in accordance with a 4° factorial
experiment in Randomized Complete Block Design (RCBD) used for the pre-treatment of
samples and final drying at 60°C. This experimental design was used by [8] to carry out the
osmotic dehydration pre-treatment of samples before drying it in a convective hot air dryer
fabricated by [9]. The osmotic dehydration pre-treatment factors taken into consideration
were osmotic process duration (A), osmotic solution concentration (B) and osmotic solution
temperature (C). The osmotic process duration used were 60 min, 90 min, 120 min and 150
min. osmotic solution concentrations were 5% (w/w), 10% (w/w), 15% (w/w) and 20%
(w/w) while the osmotic solution temperatures were 30°C, 40°C, 50°C and 60°C. The
moisture content of all samples before storage was not greater than 8 % (db). Also, the
mean values of vitamin C and vitamin A contents of the samples before storage were
124.63 mg/100g 1.41 mg/100g respectively. The average ambient conditions of the storage
environment were 28°C temperature and 46.50 % relative humidity.

Quality analysis. Vitamin A and vitamin C were analysed in the Chemistry
Laboratory of the University of Ilorin, Kwara State, Nigeria using [10] standard. The
bacterial load determination was done at the Microbiology Laboratory of University of
Ilorin, Ilorin, Nigeria according to the procedure in the Laboratory manual of Microbiology
by [11].

Colour evaluation was done using Lovibond colour reference standard with Platinum —
Cobalt colour 30 reference and the results were expressed as Y, BY, B and DY, where Y
was used to denote yellow, BY was used to denote brownish yellow, B for brown and DY
denoted deep yellow.

Statistical analysis. All the data obtained from the laboratory were introduced into
SPSS 20.0.0 software package. Statistical Analysis of Variance (ANOVA) was used to
check the significance of the results. Duncan’s New Multiple Range Test (DNMRT) was
also used to separate means and to rank the mean values of outputs at different levels of
process conditions. The data obtained for vitamin A and vitamin C were subjected to T-test
to compare the amount of vitamin A and vitamin C present before and after storage. A
significant level (p value) of 5% was used at all cases.

The equation used for the T-test is shown in equations 1-3 [12].
fl _fz
Se  Se

n n,

T = (1

where:
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2
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Number of samples n =64.
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Null Hypothesis (Hy). There is no significant difference in the amount of vitamin A
and vitamin C of pretreated dried red bell pepper before storage and after storage.

Alternate hypothesis (H;). There is significant difference in the amount of vitamin A
and vitamin C of pretreated dried red bell pepper before and after storage.

Decision Rule:

Reject H, if calculated t- value is > Table or critical value.

Accept H; if calculated t-value is > Table or critical value.

Vitamin A. Number of samles before storage n; and after storage n,:

n;=n,=64
Mean before storage:
X, =141
Mean after storage:
X, =0.66
Variance before storage:
S’ =0.000587

Variance after storage:
S7 =0.000798
Vitamin C. Number of samles before storage n; and after storage n,:

n;=n,=64
Mean before storage:
X, =124.63
Mean after storage:
X, =58.08
Variance before storage:
S’ =86.49
Variance after storage:
S; =4.84

Developments of regression equations. In developing the regression equations, about
80% of the data obtained were introduced into SPSS 20.0.0 software package and the rest
of the data were used for testing the regression equations. The regression equations
developed were tested with respect to their p-values and difference between the predicted
and observed values of outputs.

Results and discussion

Results of analysis of variance (ANOVA). The results of analysis of variance
(ANOVA) showing the effect of osmotic process duration, osmotic solution temperature
and osmotic solution concentration on vitamin C, vitamin A, bacteria load and colour is
presented in Table 1. It can be inferred from Table 1 that only colour had all its inputs and
their various interactions not significant at p < 5% while all the inputs and their various
interactions had significant effect on vitamin C. The implication of this observation is that
all the process conditions and their interactions did not cause a noticeable effect on the
colour of the pretreated dried product after storing them for 20 months.
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Table 1
Results of Analysis of Variance for Outputs

Inputs Interactions

Outputs A B C AxB | AXC | BxC | AxBxC
Bacteria Load, 10°cfu/ml | 0.00" | 0.00" | 0.00" | 0.01" | 0.51 [ 0.00" | 0.00"
Vitamin C, mg/100g 0.00" | 0.00" [ 0.00" | 0.00" | 0.00" | 0.00" | 0.00°
Vitamin A, mg/100g 0.00" [ 0.00" [ 0.00" | 0.00" [ 0.00" | 0.14 | 0.00"
Colour 0.64 0.42 0.20 0.36 0.61 0.73 0.47

*Significant at P < 5%

A - Osmotic Process Duration (minutes), B- Osmotic Solution Concentration , %( w/w),
C- Osmotic Solution Temperature, °C.

Effect of osmotic process duration, osmotic solution concentration and osmotic
solution temperature on bacteria load. The effect of osmotic process conditions on
bacteria load is shown in Figure 1. The highest bacteria load (6x10°cfu/ml) was at 90
minutes osmotic process duration, 60°C osmotic solution temperature and 20 % w/w
osmotic solution concentration and the lowest bacteria (1.20x10°fu/ml) was at these
combinations; 30°C osmotic solution temperature, osmotic solution concentration 10% w/w
and osmotic process duration 90 minutes. It has been reported that bacteria or other
microorganisms require nutrients for growth; hence the irregularities in the bacteria load
could be as a result of the difference in the amount of nutrients present in the various
samples [13]. Also, [14] proposed 10°cfu/ml of aerobic psychotropic bacteria and 10”cfu/g
for lactic acid bacteria as the limiting criteria for ready-to-eat vegetables. The result
obtained for bacteria load is within these limiting criteria.
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Figure 1. Effect of osmotic process duration, osmotic solution temperature and osmotic solution
concentration on bacteria load
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Table 2 presents the effect of individual process conditions on the mean values of
bacteria load of stored pre-treated dried red bell pepper. The highest mean value of bacteria
load (3.71x10°cfu/ml) from the table was found to be at 90 min and the lowest mean value
(2.63x10°cfu/ml) was at 120mins osmotic process duration. Higher mean value of bacteria
load was obtained at 40°C osmotic solution temperature and it was also observed that bacteria
load decreased as the temperature increased. The product might have absorbed some moisture
while in storage thereby increasing the water activity which in turn might have increased the
bacteria load. [15] reported that free water or available water as responsible factor for growth
of moulds, yeast and bacteria.

Table 2
Duncan’s New Multiple Range Test (DNMRT) for the effect of process conditions on bacteria
load
Osmotic Process Duration, min 60 90 120 150
Bacteria Load, 10° cfu/ml 2.93°[3.71* [ 2.63° | 3.18°
Osmotic Solution Concentration, %(w/w) 5 10 15 20
Bacteria Load, 10° cfu/ml 3.09° [ 2.85" [ 3.42° [ 3.09°
Osmotic Solution Temperature, °C 30 40 50 60
Bacteria Load, 10° cfu/ml 3.22° [ 3.34" [ 2957 [ 2.95°

Means with the same alphabet are not significantly different from each other at p < 5%

Effect of osmotic process duration, osmotic solution concentration and osmotic
solution temperature on vitamin C. Figure 2 shows the effect of osmotic process conditions
on vitamin C. The highest amount of vitamin C (63.43mg/100g) was at 40°C osmotic solution
temperature, 15%w/w of osmotic solution concentration and at 120 min osmotic process
duration while the lowest amount of vitamin C (51.23mg/100g) was found to be at 60°C
osmotic solution temperature, 15% w/w osmotic solution concentration and 150 minutes
osmotic solution temperature. This observation is in line with what was reported by [16] that
exposure to temperature via cooking would not favour vitamin C. Also, [17] reported that
there is tendency for vitamin C to degrade steadily during prolonged storage. The fairly high
value of the control sample (59.88mg/100g) could mean that the process conditions were not
harsh enough to cause a sharp drop in vitamin C.

The effect of individual process conditions on Vitamin C is shown in Table 3. The
highest mean value of Vitamin C (58.88mg/100g) was obtained at osmotic solution
temperature 30°C and it was observed that Vitamin C decreased as temperature increased. It
was seen that there was an increase in the amount of Vitamin C as osmotic process duration
increased from 60 minutes to 150 minutes. There was retention in the amount of Vitamin C
which agreed with what [18] reported that osmotic dehydration was a means of enhancing the
processing of tropical fruits and vegetables with retention of initial fruit and vegetables
characteristics in terms of colour, aroma and nutritional compounds.

Effect of osmotic process duration, osmotic solution concentration and osmotic
solution temperature on vitamin A. As seen in figure 3, there was a general increase in the
amount of vitamin A as osmotic solution temperature increased from 30°C to 60°C. However,
the highest amount of Vitamin A (0.73mg/100g) was at 60°C osmotic solution temperature,
5%w/w osmotic solution concentration and 60 min osmotic process duration. The
irregularities in the amount of Vitamin A present may be as a result of variables like maturity,
variety, pretreatments, temperature, nature and concentration of osmotic agent, geometry of
the material, fruit pieces to osmotic solution ratio, physico-chemical properties, additives,
structure, pressure as reported by [5].
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Figure 2. Effect of osmotic process condition, osmotic solution temperature and osmotic solution

concentration on vitamin C

Table 3

Duncan’s New Multiple Range Test (DNMRT) for the effect of process conditions on vitamin C

Osmotic Process Duration, min 60 90 120 150

Vitamin C, mg/100g 57.51°] 58.07° | 58.19" | 58.31°

Osmotic Solution Concentration, %o(w/w) | 5 10 15 20

Vitamin C, mg/100g 57.99° | 57.54" | 58.52% | 58.03°

Osmotic Solution Temperature, °C 30 40 50 60

Vitamin C, mg/100g 58.88° | 58.61° | 57.89" | 56.69°

Means with the same alphabet are not significantly different from each other at p < 5%

The individual effect of the process conditions on Vitamin A is shown in the Table 4
below. The table shows that the highest mean value of Vitamin A (0.68mg/100g) was at
30°C osmotic solution temperature and it was noticed that the amount of Vitamin A
reduced as osmotic solution temperature increased from 30°C to 60°C. The lowest mean
value of Vitamin A (0.65mg/100g) is at osmotic solution temperature 60°C. This could be
as a result of process temperatures during pre-treatment and final drying operations which
could have caused the Vitamin A content to further reduce over the storage period.
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Figure 3. Effect of osmotic process duration, osmotic solution temperature and osmotic solution

concentration on Vitamin A

Table 4
Duncan’s New Multiple Range Test (DNMRT) for the effect of process conditions on vitamin A

Osmotic Process Duration, min 60 90 120 150
Vitamin A, mg/100g 0.66° ] 0.67° ] 0.67* | 0.66°
Osmotic Solution Concentration, %o(w/w) 5 10 15 20
Vitamin A, mg/100g 0.68*]0.65°]0.66° [ 0.65¢
Osmotic Solution Temperature, °C 30 40 50 60
Vitamin A, mg/100g 0.68*]0.66° | 0.65° [ 0.65°¢

Means with the same alphabet are not significantly different from each other at P < 5%

Effect of osmotic process duration, osmotic solution concentration and osmotic
solution temperature on sensory quality (colour). Figure 4 shows the effect of the
process conditions on sensory quality. From the figure, the highest color value, 31.83 (DY
(deep yellow)) was noticed at osmotic solution temperature 50°C, osmotic solution
concentration 20 % w/w and osmotic process duration 120 min. It was also clearly noticed
that the control (untreated) samples had the least color value (23.82) denoted as B (brown).
This observation is a confirmation of what [5] said that osmotic dehydration is a process
that used to increase the sensory qualities (e.g. colour and flavour) of products.
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Figure 4. Effect of osmotic process duration, osmotic solution temperature and osmotic solution
concentration on colour

T- test result. The T-test for the amount of vitamin C was calculated to be 55.71 while
that of vitamin A was calculated to be 161.23. From the T-test table [12], at degree of
freedom (df) 63 and level of significance (o) 5%, the table value (critical value) of vitamin
C was gotten to be 1.99 while the table value (critical value) of vitamin A was found to be
about 1.96. From the aforementioned, the calculated values for both vitamin C and vitamin
A were greater than their table values hence, Hy (null hypothesis) was rejected and H;
(alternative or research hypothesis) was accepted. This means there is a significant
difference in the amount of vitamin C and vitamin A present in the pretreated dried red bell
pepper before storage and the amount after storage. This could be as a result of
environmental conditions of the storage medium like temperature and relative humidity,
maturity level of samples before pre-treatment, side effect of handling during the
experiment or ageing of samples in storage. All these observations were in line with what
was reported by [17] that vitamins have the tendency of steadily degrading during
prolonged storage. The percentage drop in the amount of vitamin C and vitamin A of pre-
treated dried red bell pepper before and after storage was 53.40% and 53.10% respectively

Regression equations. Equations 4 — 7 present the regression equations developed for
vitamin C (VIT C), vitamin A (VIT A), Bacteria Load (BL) and Colour (COL) with respect

to the input factors: A(Osmotic Process Duration)), B(Osmotic Solution Concentration) and
C(Osmotic Solution Temperature).

VIT C = 60.141 + 0.130A + 0.560B - 0.374C, P-value =0.006, R*=0.60 4)
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VIT A =415.462 — 3.770A — 7.542B + 3.769C, P-value = 0.005, R* = 0.55 5)
BL =3.637 - 0.001A + 0.012B — 0.012C, P-value =0.007, R*=0.66 6)
COL =24.032 - 0.001A + 0.030B + 0.049C, P-value =0.003, R*=0.88 (7)

It was observed from equations 4 to 7 that the P-values for the equations developed

were low. The low P-values (less than 0.05) is one of the possibilities that all the regression
equations developed would suitably explain the characteristics of the pre-treated dried red
bell pepper after storage. R* value is the coefficient of multiple determination and it is a
measure of the amount of reduction in variability of outputs (vitamin A, vitamin C, colour
and bacteria load) obtained by using the variables(inputs), that is, osmotic process duration
(A), osmotic solution temperature (C) and osmotic solution concentration (B). Some of the
equations developed did not have high R? values but according to [19], a large value of R?
does not necessarily implied that a regression model is a good one and a low R? value does
not mean that the equation is a bad one. Also, R is an index that explains the strength of
linear relationship between input and output variables. The not too high R? values(except
for colour) obtained for some of the regression equations developed showed that there was
no strong linear relationship between the input variables (A, B and C) and output variables
(vitamin A, vitamin C, colour and bacteria load) of the pre-treated dried red bell pepper
after storage. To further check the suitability of all developed regression equations, the
difference between predicted and observed outputs was done.
The summary of the difference between predicted and observed values of the outputs is
presented Table 5. The table shows that vitamin C, bacteria and colour predicted well as the
difference between the observed and predicted were not much. However, vitamin A did not
predict well even though it has low P-value because one of the differences between
observed and predicted values vitamin A gave an extremely high value of 37.72 mg/100g.

Table 5
Summary of difference between predicted and observed values of vitamin C and vitamin A

Vitamin C(mg/100g) Vitamin A(mg/100g)
Observed Predicted B-A Observed Predicted B-A
A B A B
57.90 59.52 1.62 0.70 0.71 0.01
59.53 58.58 -0.95 0.69 0.69 0.00
59.50 61.38 1.88 0.65 0.70 0.05
57.27 58.74 1.47 0.64 0.68 0.04
53.95 55.00 -1.05 0.70 38.4 37.72
Bacteria Load (10°cfu/ml) Colour
Observed Predicted B-A Observed Predicted B-A
A B A B
2.47 3.34 0.87 24.74 25.59 0.85
2.87 3.40 0.53 25.47 25.89 0.42
2.70 3.22 0.52 24.96 25.86 0.93
2.37 3.28 0.91 25.61 25.80 0.19
2.83 3.16 0.33 25.56 26.23 0.67
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Conclusions and recommendations

From this study, it can be concluded that all the process conditions (osmotic solution
temperature, osmotic solution concentration and osmotic process duration) had significant
effect on the nutritional qualities (vitamins A and C) and bacteria load of stored pre-treated
dried red bell pepper but not on sensory quality (colour) at p < 5%. The percentage drop in
the amount of vitamin C and vitamin A of pre-treated dried red bell pepper before and after
storage was 53.40% and 53.10% respectively. Osmotic dehydration pre-treatment retained
the sensory quality of red bell pepper. The pre-treated sample had deep yellow colour (DY)
which is the closest to red colour(the colour fresh sample) and the control samples
(untreated) had a B (brown) colour. The pre-treated dried samples were microbiologically
safe for consumption because the highest bacteria load count attained (6x10°cfu/ml) was
within permissible level required by standard which was given by [14] to be 10°cfu/ml of
aerobic psychotropic bacteria and 10’cfu/ml for lactic acid bacteria as the limiting criteria
for ready-to-eat vegetables. The regression equations developed can be used to predict
vitamin C, bacteria and colour.

Confirmatory test should be done on the stored products in order to know the specific
bacteria that infested the product in storage. Toxicology test should be carried out on the
stored products in order to further ascertain their suitability for human consumption.
Further validation operation should be carried out on the regression equations developed
especially for vitamin A and optimization of the post storage qualities should be done.
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Introduction.This study was conducted to identify and name
the fungal and bacterial isolates in raw milk samples from
different breeds.

Materials and methods. Milk samples were collected from
White Fulani breed, New Jersey breed and the breed mixture
(White Fulani and New Jersey breed). The samples were further
grouped into four and were pasteurized at 71°C for 15seconds,
66°C for 15minutes and 61°C for 30minutes using pasteurizer
made of aluminium, stainless steel and galvanized steel

Results and discussion. The raw samples were also identified
and characterized for Dbacterial and fungal isolates;
Staphylococcus  aureus,  Bacillus  substilis,  Euterobacter
aerogenes, Escheria coli, Streptococcuss lactis, Proteus vulgaris,
Pseudomonas aeruginose, Serratia marcescens, and Lactobacillus
ferment for bacterial isolates and Aspergillus flavus, Aspergillus
niger,  Penicillium  citrinium, Sacchanomyces Cerevisae,
Paecilomyces Varioti, Penicillium Chrysogenum for fugal
isolates. Staphylococcus aureus can be seen to be 78.79% present
in the total samples before and after pasteurization. S. auereus
was seen in the raw samples i.e. the White Fulani breed, New
Jersey breed, the breed mixture and the locally fermented samples
(nono), making them highest. The following percentage shows the
distribution of the other bacterial present; B. subtillis (6.06%), E.
aerogenes (42.42%), E coli (3.03%), S. lactis (48.48%), P.
vulgaris (18.18%), P. aeruginosa (30.30%), S.marcescens
(33.33%), L. fermentum (30.30%). Furthermore, the percentage
distribution of the fungi present from table 4.4 are; A. flavis
(54%), A. niger (18.18%), P. citrinum (21.21%), S. cerevisae
(57.58%), P. varioti (15.15%), P. chrysogenum (6.06%). The best
treatment combination within the scope of this research work in
order to get low bacterial counts is pasteurizing at 71°C using
stainless steel for 15seconds, indicating high temperature short
time pasteurization. Also, in order to get low fungi counts, the
temperature of 61°C should be used for pasteurizing using a
stainless steel for 30minutes.

Conclusion. Nine bacterial isolates and six fungi isolates were
identified and characterized in raw milk samples from the
different breeds
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Introduction

Measurement of bacterial numbers in milk is of interest because they are indicator of
poor milk hygiene production or ineffective pasteurization of milk. Some microbes such as
gram negative Psychrotrophs, Coliforms and other pathogenic bacteria such as Escherichia
Coli ,Staphylococcus aureus may also be found in milk.

The hygienic quality of milk at the point of production is also of importance from both
public health and consumer perception points of view. For milk to be produced with a low
bacterial count the temperature must be kept low until the point of processing. The milk is
contaminated after pasteurization, usually through unsanitary handling of the milk. An
example of post-pasteurization contamination involving a multi-drug resistant strain of
Salmonella Typhimurium occurred in Pennsylvania and New Jersey in 2000 [1]

The microorganisms which cause spoilage in milk, which is intended to be sterilized
(UHT-treatment) are either resistant types that have survived the heat treatment, or
organisms that have contaminated the product after the sterilization process. Contamination
spores are however, likely to be less heat resistant than those which might survive the heat
treatment. The pasteurization equipment fails and there is raw milk in the product sold as
pasteurized. This can happen if the temperature is not high enough, or if the milk is not
heated long enough. For example, in 1984, an outbreak of Salmonella Typhimurium
occurred in a convent in western Kentucky [2].

There were 16 illnesses and one patient developed a Guillain-Barretype illness. The
convent had a steam pasteurizer and investigators believe that the temperature may not have
been high enough and/or the holding time was too short. The convent had no time-
temperature gauge to record and monitor the process. The milk is contaminated after
pasteurization, usually through unsanitary handling of the milk. An example of post-
pasteurization contamination involving a multi-drug resistant strain of Salmonella
Typhimurium occurred in Pennsylvania and New Jersey in 2000 [1]

UHT treatment of milk leads to a much larger production of small sized casein
micelles compared to raw or pasteurized milk [3].

Biochemical processes involved are “heat resistance” and reactivation of natural and
bacterial proteases and survival of bacterial spores [3]; [4].

Proteolysis of UHT milk during storage at room temperature is a major factor limiting
the shelf life through changes in its flavor and texture [5].

The problem of post treatment contamination of “in container” sterilized product can
either be through “poor seal” or through “pin hole” in the container. Post treatment
contaminants in UHT milk may be either by spores which would not be expected to be heat
resistant enough to survive the heat treatment or non-heat resistance vegetative organisms.
Organisms of the first type will probably have entered from the ineffective sterilization of
plant downstream from the heat treatment stage of the process, which includes spores of
Bacillus cereus [6] and [7]. Organisms of second type will probably have entered through
poorly sealed container after aseptic filling. The types of spores, which have been
investigated as of particular relevance in the UHT, are those of Bacillus
Stearothermophillus, Bacillus Subtilis and Clostridium Botulinum has been studied. The
high spore counts can occur at the dairy farm and that feed and milking equipment can act
as reservoirs or entry points for potentially highly heat resistant spores into raw milk.
Lowering this spore load by good hygienic measures could probably further reduce the
contamination level of raw milk, in this way minimizing the aerobic spore forming bacteria
that could lead to spoilage of milk and dairy products[8]
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The purpose of this work is to identify and characterize the bacterial and fungal
isolates in raw milk samples from different breeds

Objectives of research:

-to determine the pasteurizing temperature and time that will favour low fungal and
bacterial counts in raw milk samples

-to determine the pasteurizing materials that will favour low fungal and bacterial
counts

Materials and methods

The various material and devices used in this work and the basis of their selection as
well as some of their standard properties are discussed as follow:

Aluminium Pot. This is one of the material used to hold milk during pasteurization.
The basis for it selection is not unconnected to some of it fundamental properties that are
relevant to this research work. Aside its properties, it is selected due to its availability. It is
readily available in different capacities. In terms of its properties, aluminium is highly
resistant to corrosion and has a thermal conductivity “k” of 99.99% for pure aluminium is
244 W/mK for the temperature range 0-100°C. Since this work is base on heat treatment,
use of material that can easily transfer heat is necessary. Milk is also made up of 95% water
in it composition hence the need to select a material that effectively resist corrosion. Other
properties of aluminium that is of interest include: density of 2700kg/m’, and approximate
specific heat capacity of 900 J/kgK [9].

Stainless steel pot. This is another material used as medium for holding milk during
the pasteurization process. It is also readily available. It selection was base on its high
corrosion resistance capability, good thermal conductivity (average of 15w/m’C for all
grades). It has a specific heat capacity of 500J/kgK on the average and a density of about
8.03kg/m’.

Galvanized Steel Pot. Steel on its own is corrosive when if contact with water. Due to
the high water content of milk, the galvanized steel pot is coated with Zinc-Aluminium
alloy to prevent reaction of the milk with the steel. Steel has a thermal conductivity of
58.9W/mK, specific heat capacity of 420J/kgK and a density of 7900kg/m”.

Heating Medium. An electric stove with an AC voltage of 220V, a frequency of
50/60Hz and a thermal coil element rating of 1000w was selected for heating the milk at
regulated temperatures. The cost of the stove is relatively cheap and it is available and can
provide the desired power rating required.

K-type Thermocouple. The thermocouple is a sensor attached to the material and
connected to a temperature regulator. It senses the temperature of the milk and conveys this
information to the regulator which then adjust the temperature if necessary to a
predetermined set point. The K-type (Chromel - Alumel) was selected because of unlike
other types of thermocouples (B, C, E, J, N, R, S, T types), it is well suited for oxidizing
atmospheres; that is, it resist corrosion and has a useable temperature range of 95°C to
1260°C. It is has a good degree of sensitivity of 39uV/°C, durable and readily available
[10].

Temperature Controller. The temperature controller is a device used to maintain the
desired temperature for the different pasteurization treatments of the milk. It was selected
because of the need to maintain the different temperatures for specific periods. It works on
the principles of a temperature control loop. The sensor (k-type thermocouples) measures
the temperature of the milk to be controlled and converts the measured value into a travel
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signal. The information is received by the regulator and compared to the set point
(pasteurizing temperature) and make adjustment when necessary.

Preparation of culture Media. The media to be used for this analysis are Nutrient
Agar (NA) for total bacteria, Mac Conkey agar for enumeration of coliform bacteria, Eosin
Methylene Blue agar for fecal coliform enumeration, Demann Rogossa Sharpe agar for
enumeration of lactobacillus, Yeast Extraction agar for enumeration of yeast and Potato
Dextrose Agar (PDA) for enumeration of fungi. count. The said culture media were
prepared in line with the manufacturer’s instruction. The colonies were counted and
associated microorganisms were isolated, characterized and identified according to the
techniques described by [11] in the laboratory manual of microbiology.

Results and discussion

Identification and Characterization of Bacterrial Isolates. Table 4.1 and 4.2
showed the identification and characterization of bacterial and fungal isolates from raw
milk samples respectively.

Table 1
Table showing the identification and characterization of bacterial isolates

Isolates 1 2 3 4 5 6 7
Gram reaction + + - + - -
Catalase + + + + + + +
Mobility Test + + + + + + T
Methyl red Test - + + + - + R
Voges Preskauer Test - + + + - R R
Oxygen relationship FA FA FA FA FA AE FA
Indole Test + - - + - + _
Urease Test - - - - +
Citrate Utilization Test - - - - +
Coagulase Test + - - - R R R
Oxidase Test - - - - - R R
Starch Hydrolysis Test + + - - + R R
Hydrogen sulphide test - - - - - + R
Glucose AG A AG A A AG -
Sucrose A A AG AG A AG -
Lactose A A AG AG A - -
Maltose A A AG AG A - -
Fructose A A AG AG A - -
Probable 3 % o S § § § .| 55
Organism § § % E § §0 % - § é § Eo g §0

5§ |23 |88 [&8 |&% |LF|L<

+ = Positive, AE= Aerobic, - = Negative, FA = Facultative Anaerobic,
A= Acid Production, AG =Acid and Gas Production
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Table 2
Table showing the fungal isolated from milk samples
Surface Pigmentation Under Tentative
Texture Surface identification
AL, Powdery Greenish Creamy Aspergillus flavus
yellow
ALg Powdery Black Creamy Aspergillus niger
ALc Powdery Greenish Creamy Penicillium citrinium
Blue with
Narrow
margin
ALjp Smooth Creamy Creamy Sacchanomyces
Cerevisae
ALg Powdery White Creamy Paecilomyces Varioti
ALfp Powdery Greenish Creamy Penicillium
Blue with Chrysogenum
Wide margin

+ = Positive, AE= Aerobic, - = Negative, FA = Facultative Anaerobic,
A= Acid Production, AG =Acid and Gas Production

As shown in the table 4.1 and 4.2, the samples were subjected to gram reaction,
catalase test, mobility test, methyl red test, voges presk auer test, oxygen relationship test,
indole test, urease test, citrate utilization test, coagulase test, oxidase test, starch hydrolysis
test, hydrogen sulphide test. Also, sugar fermentation test for glucose, sucrose, lactose
maltose and fructose as well as the various identification and characterization of bacterial
and fungi isolates were done on the samples according to the technique described by [11].
Organisms like Staphylococcus aureus, Bacillus subtilis, Escherichia coli, Streptococcus
lactis, Proteus vulgaris, Pseudomonas aeruginosa, Serratia marcescens, Lactobacillus
fermenum and Enterobacter aerogenes were present as bacterial. Furthermore, organisms
like Aspergillus flavus, Aspergillus niger, Penicillium citrium, Saccharomyces cerevisae,
Paeccilomyces varioti and Penicillium chrysogenum were identified and characterized as
fungi specie.

Distribution of bacterial species in the pasteurized milk samples. Table 3 and 4

showed the distribution of bacterial species and fungal species respectively in the milk
samples.
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Table 3

Table showing the distribution of bacterial species in the pasteurized milk samples

Sample
Code

Bacterial species

Staphylococcus

aureus

Baccilus substilis

Enterobacter

aerogenes

Escherichia coli
Streptococcus lactis
Proteus vulgaris

Pseudomonas

aeruginosa

Lactobacillus
fermentum

MITISI1

+| Sematia marcesceus

MITI1S2

MITIS3

++|

MI1T2S1

MIT282

++|+]+|+

MI1T2S3

1
+(+|(+|+]|+]|
1

MI1T3S1

+
1
1

MIT382

MI1T38S3

+[+]|

M2TI1S1

M2T182

M2T18S3

++|

M2T2S1

M3T282

M2T283

++|

++]+]

M2T3S1

M2T382

M2T383

+ |1

M3TIS1

M3T1S2

M3T18S3

++ |+ ]+ +]

M3T2S1

++|+ ]+

1
+ |1
1

M3T282

M3T28S3

++|

1
+ |1
+

M3T3S1

M3T38S2

++]+]

1
+ |1
1

M3T38S3

RAW S1

RAW S2

RAW S3

1
+ I+ [+
1

FM S1

FM S2

|+ |||+

++|

1
+
1

FM S3

+

(+)= Present, (-)=Negative
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Table 4
Table showing the distibution of fungal species in the pasteurized milk samples

Fungi species

Sample
Code

Aspergillus
flavus
Aspergillus
niger
Penicillium
citrinum
Saccharomyces
cerevisae
Paecilomyces
varioti
Penicillium
chrysogenum

MI1T1S1

+
1
+
1
1
1

MI1T1S2

MI1T1S3

+[+]|
1
1
1
1
1

MI1T2S1

MI1T2S2

M1T2S3

+[+]
+[+]
1
1
1
1

MI1T3S1

1
1
+ |1
1
1

M1T3S2

+ |1
1
1

MI1T3S3

M2T1S1

+ |1
1
1

+[+
1
+

M2T1S2

M2T1S3 + -

M2T2S1

M3T2S2

+
1
+[+]|
+
1

M2T2S3

M2T3S1

+ |+ +]+]
1
1

M2T3S2

M2T3S3 - - - -

M3T1S1 - - - + - -

M3T1S2

M3T1S3

1
1

1
+

+
M3T2S1 +
M3T2S2 +

M3T2S3

M3T3S1

+
M3T3S2 + - -
M3T3S3 +

RAW S1 - - -

RAW S2 - - -

RAW S3 - - -

FM S1 - - -

FM S2 - - -

|||+
+
1

FM S3 - - -

(+)=Present, (-)= Negative

M=Materials (M1 = Aluminium, M2= Stainless steel, M3=Galvanized Steel), T=Temperature
(T1=71°C, T2=66°C, T3=61°C) and S=Source (S1=White Fulani, S2= New Jersey, S3=Mixture),
MT=Material and and Temperature Combination, MS=Material and Source Combination,
TS=Temperature and Source Combination, MTS=Material, Temperature and Source Combination,
TVC=Total Viable Counts, CC=Coliform Counts, FCC=Feacal Counts, LBC=Lactobacillus Counts,
FC=Fungi Counts, df=Degree of Freedom
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From table 3, Staphylococcus aureus can be seen to be 78.79% present in the total
samples before and after pasteurization. S. auereus was seen in the raw samples i.e. the
White Fulani breed, New Jersey breed, the breed mixture and the locally fermented samples
(nono), making them highest. The following percentage shows the distribution of the other
bacterial present; B. subtillis (6.06%), E. aerogenes (42.42%), E coli (3.03%), S. lactis
(48.48%), P. vulgaris (18.18%), P. aeruginosa (30.30%), S.marcescens (33.33%), L.
fermentum (30.30%). Furthermore, the percentage distribution of the fungi present from
table 4.4 are; A. flavis (54%), A. niger (18.18%), P. citrinum (21.21%), S. cerevisae
(57.58%), P. varioti (15.15%), P. chrysogenum (6.06%)

The presence of these large number of microflora suggests the extent to which the
milk is contaminated by the animal, environment and the milking utensils [12]. The Fulani
herdsmen do not disinfect the teats and udders prior to milking despite the fact that the cow
lie in muddy barnyard and dirty environment which inevitably contaminate the milk and
increase the microbial load [16]. [13] reported that organism associated with the beddings
materials which contaminate the surface of teats and udders includes Staphylocci, Spore
formers, coliforms, Streptococci and other Gram negative bacteria. The sampled raw milk
has high microbial load probably due to the insanitary condition of the environment or post
pasteurization contamination.

During this research, E. coli was found to be minimal indicating a very low fecal
contamination showing a good milk hygiene. Coliform counts between 100 and 1000 are
generally an indication of poor milking hygiene as the coli count less than 100 per ml of
milk is considered acceptable for raw milk for pasteurization [14]. [15] also reported
bacterial and fungi isolated from raw milk and pasteurized milk samples in his research
done in Ilorin and it surroundings, in Kwara state, Nigeria. These isolates are similar to the
isolates in this research work.

Conclusions

This study focused on the identification and characterization of bacterial and fungi
isolates in raw milk samples from different breeds. It can be concluded that organisms like
Staphylococcus aureus, Bacillus subtilis, Escherichia coli, Streptococcus lactis, Proteus
vulgaris, Pseudomonas aeruginosa, Serratia marcescens, Lactobacillus fermenum and
Enterobacter aerogenes were present as bacterial. Furthermore, organisms like Aspergillus
flavus, Aspergillus niger, Penicillium citrium, Saccharomyces cerevisae, Paeccilomyces
varioti and Penicillium chrysogenum were identified and characterized as fungi specie.
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Introduction. The rotting of roots in a heap owing to
emergence of microbial processes sometimes is the main cause
of loss in beet mass and sucrose, as well as a sharp decline in
the quality of raw materials and intermediates.

Materials and methods. The objects of research were
selected pure cultures of bacteria of the slime-forming bacterias
of Leuconostos genus and mycelial fungi which are active
agents for gray rot of sugar beet; roots of selection German
hybrid "Oryx"; a new generation of disinfectants.

Results and Discussion. Determination of gray rot
causative agents activity carried out at different terms and
temperatures of roots storage, previously affected by a certain
type of gray rot causative agent. Thus, the fungus Botrytis
cinerea Pers is a very active gray rot causative agent.
Increasing of storage temperature by 15 ... 20 °C promotes the
development of Mucorales and the most common types of
Mucor mucedo and Rhizopus nigricans, which in a short time
can turn the beet into unprocessable product. The sugar beet
samples infected with Geotrichum candidum and Torula
beticola, during storage at a temperature of 0 ... 5 ° C for 45
days revealed the presence of external mycelium, but there was
almost no development of gray rot causative agent.
"Sanitarin", "Javel-Kleyd", "Biodez" and "Hembar" showed the
high efficiency on mycelial fungi of different genus. The
"Nobak-enzyme" should also be noted which compared to
"Nobak" has showed high antimicrobial effect to a wider range
of microorganisms. "Betastab" showed high efficacy in slime-
forming bacteria, including the Leuconostoc genus, at the same
time, at these values it is not effective on Micromycetes.
Disinfectant "Kamoran" is active on different groups of
microorganisms, including Micromycetes and slime-forming
bacteria.

Conclusions. The most of the researched means have
stable fungicidal and fungistatic effect against a broad spectrum
of Micromycetes, these agents are also effective in inhibiting
the development of slime-forming bacteria.
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Introduction

Improving technological properties and increased resistance of sugar beet to various
diseases during growing season and storage is an urgent problem of sugar-beet industry,
including complex issues of selection of resistant varieties of beets, compliance with modern
agricultural technologies of growing, harvesting and transportation regulations, warehousing and
storage technology, the use of fungicidal agents for processing roots that are placed in the heap,
and so on. The practice of storing beets indicates that rotting of roots in a heap sometimes is the
main cause of loss in beet mass and sucrose, as well as a sharp decline in the quality of raw
materials [1, 2, 3,4, 5, 6, 7].

Ensuring the quality of sugar beet during storage is an important task, because during
processing of sugar beets affected by gray rot or mucous bacteriosis, the technological
parameters of juices and products are being significantly deteriorated, and there are associated
negative consequences - namely, gas formation in the diffusion machine, foaming during
saturation, significant difficulties in filtering juices, slow massecuite boiling [1, 8, 9, 10]. As a
result of the above-mentioned technological problems sugar plant capacity is reduced, sucrose
losses are increased due to decomposition to some organic acids, including through the course of
microbiological processes, which leads to a decrease in overall sugar yield and deterioration of
its quality.

Having a rotten mass in addition to direct loss of sucrose, leads to a deterioration of a
number of technological parameters during beets processing. The results of our reaearch show
that in the case of significant microbiological processes, beets become unsuitable for processing,
which is also consistent with the findings of other researchers [2, 11, 12, 13, 14].

The emergence of microbiological processes during storage of beet in heaps is caused by
long-term storage of root crops in the field after excavation; poor conditions of gray field,
entering into heap of the beet with reduced resistance to microbiological lesions (mechanically
damaged, immature, affected with microbiological diseases during the growing season, sleepy,
frozen), accumulation of large amounts of top within some places of heap, fragments of roots
and weeds, which rot in the first place, which promotes gray rot spreading to other root
vegetables, etc [6, 12, 15, 16].

Thus, to achieve high economic performance and the production of white sugar, according
to DSTU (National Standards of Ukraine), one should pay great attention to ensuring adequate
technological quality of sugar beets which enter the processing, including the microbiological
contamination of roots. Accordingly, our research objectives was to investigate the effectiveness
of a new generation of disinfectants on inhibiting the activity of microorganisms which are
active agents for gray rot of sugar beet.

Materials and methods

We found that the contaminating microflora of sugar beet includes a number of
Micromycetes of Fusarium, Botrytis, Mucor, Penicillium, Aspergillus, Trichotecium,
Verticillium genus [17]. In addition, under adverse conditions of roots storage in the heap, active
lesions of sugar beet with slimy bacteriosis is possible due to bacteria of the Leuconostoc genus,
and due to the combined action of ammonifying bacteria Bacillus subtilis and B. megatherium
and others. The research of the effectiveness of these disinfectants was performed on pure
museum or isolated cultures of microorganisms from the heaps of Nabutivsky sugar plant.

As for the objects of research, we selected pure cultures of bacteria of the slime-forming
bacterias of Leuconostos genus and mycelial fungi of the following genus: Botrytis, Rhizopus,
Mucor, Fusarium, Aspergillus, Penicillium, Geotrichum, Gliocladium, Torula.
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The research applied the use of roots of selection German hybrid "Oryx", which were
grown in a research farm. Indicators of technological quality of the roots amounted to an
average of: sucrose content in beet - 16.2 ... 16.4%, purity of beet juice 85,9 ... 86,3%, juice
ratio - 93.0 ... 93.4%, root mass 640 ... 750g.

According to modern requirements [2] applicable to disinfectants, the chemicals used as an
active substance should be characterized by a wide spectrum of biocidal action and maintain its
activity for a long time, should not make a negative impact on the quality of products, as well as
belong to class III-IV of moderately hazardous substances under the parameters of acute
toxicity. Considering the above factors, the research applied selection of the following
disinfectants: based on dichloroisocyanuric acid sodium salt - "Sanitarin", "Javel-Kleyd"; on
polyhexamethyleneguanidine (PHMG) - "Biodez", "Hembar"; on cytrocide - "Nobak", "Nobak-
enzyme"; monenzyne sodium - "Kamoran", natural hydroxy acids - "Betastab."

Selection of active agents. Mecthod of selection of active agents is the study of destructed
tissue on the verge of healthy one. To do this, the roots were cut under sterile conditions through
the rotted portion, then a small amount of tissue on the verge of healthy and rotten pieces of the
root was selected using scalpel and put under sterile conditions into a test tube of Czapek molten
medium, beetroot agar, MIA(meat infusion agar). After being stirred, the contents of the tubes
were poured into Petri dishes.

According to the methodology, after allocation of mycelial fungi with lesions located on
the surface of the root, a part of the external mycelium was selected with thin fried
microbiological needle and placed into a test tube with the appropriate nutrient medium. After
beng stirred, the medium with particles of mycelium and spores was poured into sterile Petri
dishes. The cultivation of mycelial fungi in both methods was carried out in thermostats at
temperatures of 27 °C and within duration of up to 7 days. From germinated colonies the
cultures were inoculated into test tubes with nutrient medium. Pure cultures of fungi were plated
on nutrient dense medium for learning morphological characteristics of isolated cultures of
microorganisms.

Determination of the activity degree of selected agents. The activity of certain fungi
species on gray rot development of sugar beet was determined by means of the following
method [18]. For the experiment there were selected unaffected roots of sugar beet of
approximately the same size. Roots were preliminary disinfected with a solution of potassium
permanganate of pink colour. To make an insert of pure culture of a certain type of
Micromycetes there were formed three swath scars on top of each root using a sterile scalpel and
the same amount of spore material was inserted into them. For averaging the results of the
experiment each type of microorganism had six infected roots. Control experiments were
conducted accordingly on the six roots with scars without making spore material.

Within the research there were used both the pure cultures of microorganisms and bacterial
cultures and their associative group, isolated with rotten roots.

Infected according to the above method roots were placed in a moist chamber (in
desiccators or in sterile plastic bags), where they were kept within 25 ... 45 days at a certain
temperature. We used two temperature ranges: 0 ... 5, and 15 ... 20 °C. After the expiration of
the retention period the phytopathological survey of roots was conducted. Initially, all the roots
were examined externally, to determine the nature of mycelium growth and external picture of
destruction, then roots were cut across the scar and the degree of beet tissue rotting was
determined.

Determination of the effectiveness of disinfectants activity. To determine the sensitivity
of microorganisms to antiseptic preparations, the "holes in the thick agar" method was used.
Cultivation of microorganisms was performed on the following nutrient medium:
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a - MIA(meat infusion agar) + saccharose and beetroot agar with inclusion of pure culture
of Leuconostoc mesenteroides;

b - Czapek medium with inclusion of pure cultures of Micromycetes - Rhizopus nigricans,
Mucor mucedo, Aspergillus niger, Penicillium, Botrytis cinerea Pers, Fuzarium culmorum,
Gliocladium roseum.

Nutrient medium with corresponding culture of microorganisms were poured into sterile
Petri dishes. After solidification of nutrient medium the holes were made within each 1.8 ... 2.2
cm from the edge of the dish, using a sterile drill. The appropriate disinfectant solutions of
various concentrations were inserted into the holes.

Conclusions about the effectiveness of disinfectants at a certain solution concentration
were made according to the availability of areas of stunted growth of microorganisms. No areas
of stunted growth indicates that the studied culture is insensitive to the action of the product at
the specified concentration. With the zone diameter of 15 mm we believe that microorganisms
have a small degree of sensitivity to the corresponding concentration of the product, with the
zone diameter of 15 to 25 mm the average degree of sensitivity is indicated. Availability of the
zone with diameter greater than 25 mm indicates a high degree of sensitivity of microorganisms
to the concentration of the antimicrobial agent.

Results and discussion

Determination of gray rot causative agents activity. Since the species composition of
the microflora of sugar beet is represented by more than 100 types of gray rot causative agents,
activity of which depends on a combination of physiological and morphological properties, as
well as environmental conditions, it is important to analyze the microflora in sugar beet heaps in
order to detect the most active causative agents of gray rot.

Within the research conducted on Nabutivsky sugar plant it was found that the roots
selected from the heap were affected by associative group of mycelial fungi, which leads to their
rapid rotting, In particular, besides the types of mycelial fungi that were found in the analysis of
beets included into the heap, infected roots after storage revealed micromyceta of Botrytis
cinerea, Mucor mucedo, Rhizopus nigricans, genera Penicillium, Aspergillus, Trichotecium,
Verticillium, Gliocladium, Fusarium, Trichoderma, Torula and bacteria Bacillus subtilis,
Leuconostoc. mesenteroides, L. Dextranicum species.

Gray rot development is a complex process due to a number of factors, and is a
consequence of life of a wide range of microorganisms, and the degree of root damage is largely
dependent on the activity of the gray rot causative agent. So the study of activity of the most
active representatives of mycelial fungi on the intensity of gray rot is of scientific and practical
interest because usually most of the bacteria have no ability to penetrate the intact surface of
plant organisms and are secondary infection after Micromycetes affect [17, 18].

As for an object of research, there were used pure cultures of microorganisms Botrytis
cinerea, Mucor racemosus, Rhizopus nigricans, Fusarium angustum, Penicillium rugulosum,
Fusarium oxysporum, Geotrichum candidum, Torula beticola, Fusarium sulmorum.

Table 1 and 2 show the results of research at different terms and temperatures of roots
storage, previously affected by a certain type of gray rot causative agent.

Comparative analysis of Tables 1 and 2 shows the fact that among the selected
Micromycetes cultures there take place gray rot causative agents, capable to destroy the root
tissue and less active species, which can destroy the root tissue in much less active manner.
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Table 1
Analysis of the activity of gray rot causative agent within sugar beet storage for 25 days at a
temperature of 15-20 °C

Type of microorganism Content of rotten tissue, %
after 10 days after 25 days
Botrytis cinerea 20 49,3
+Mulcor racemosus 26 58,2
Rhizopus nigricans
Fusarium angustum 14 30,4
Penicillium rugulosum 10 17,5
Fusarium oxysporum 4,5 9
Geotrichum candidum 0,9 1,3
Torula beticola 1,7 3

Thus, the fungus Botrytis cinerea Pers is a very active gray rot causative agent, which
is consistent with the results of other researchers [1, 17, 18]. Increasing of storage
temperature by 15 ... 20 °C promotes the development of Mucorales and the most
common types of Mucor mucedo and Rhizopus nigricans, which in a short time can turn the
beet into unprocessable product. According to [12, 17], at the temperature conditions
above 15 ... 20 °C these fungi far outweigh Botrytis cinerea Pers by degree of tissue
destroying activity.

Table 2
The activity of gray rot causative agent within sugar beet storage for 45 days at a temperature
of 0-5°C
Type of microorganism Content of rotten tissue, %
after 25 days after 45 days
Botrytis cinerea 6,9 16,4
Mu.cor mucledo., 41 9.5
Rhizopus nigricans >
Fusarium angustum 1,1 2,64
Penicillium rugulosum 0,3 0,75
Fusarium oxysporum 0,5 0,9
Torula beticola - -
Geotrichum candidum - -

The sugar beet samples infected with Geotrichum candidum and Torula beticola,
during storage at a temperature of 0 ... 5 ° C for 45 days revealed the presence of external
mycelium, but there was almost no development of gray rot causative agent.

Determination of the effectiveness of disinfectants activity. Since the active gray
rot causative agents include filamentous fungi, a research was conducted to determine the
effectiveness of antimicrobial action of the above disinfectants on Micromycetes species:
Rhizopus nigricans, Mucor mucedo, Botrytis cinerea, Fuzarium culmorum, Gliocladium
roseum, Aspergillus niger, Penicillium rugulosum. Moreover, given the extremely high
difficulty of processing of sugar beet affected by mucous bacteriosis, the research applied
the use of such culture as Leuconostoc mesenteroides species. Results of the research on the
effectiveness of the above-mentioned disinfectants for certain types of microorganisms are
given in Table 3.
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Table 3
Results of the research on the effectiveness of antimicrobial action of some disinfectants on
pure cultures of microorganisms by "holes in the thick agar' method

The diameter of the activity zone of antimicrobial agents on

Disinfectants microorganisms, mm
expenditure, g o
g s S s S 2 S
< = ~ S ] = g
S5 e |53 es |58 |32 |% $ 3
SR S 3 S| 28 5% 3 3 5 = S 5
NN I S &8 RS S 3 33 R 2
= & S 3 § ¥ 3= 83 = 2 ) NS
& = = 8 AT 9T SURY O 2 < = ~ £
Sanitarin
0,0002 27 38 32 14 39 38 10 14
0,0004 38 No 40 24 No No 4 20
growth growth | growth
0,0006 No growth 36 No No 19 28
growth | growth
0,0008 No growth 25 32
Javel-kleyd '
0,0002 24 35 28 12 37 32 Solid 12
growth
0,0004 32 40 34 22 No 40 8 20
growth
0,0006 38 No 38 32 No No 16 26
growth growth | growth
0,0008 No growth 22 30
Biodez
0,0005 11 12 8 12 19 24 Solid 12
growth
0,001 25 22 16 24 26 30 7 16
0,002 29 28 30 30 32 38 13 23
0,003 37 38 35 36 37 No 22 28
growth
Hembar
0,0005 14 14 10 15 20 25 4 13
0,001 26 24 17 26 28 30 8 18
0,002 32 30 32 33 34 39 14 24
0,003 No 40 38 40 No No 23 29
growth growth | growth
Nobak
0,00025 Solid growth 19
0,0005 Depressed growth the areaof the cup - ‘ Solid 24
growth
Nobak-enzyme
0,00025 28 [ 26 | 22 | 22 [ 23 — 20 22
0,0005 No growth — 32 34
Betastab
0,0025 Solid growth 32
0,005 Solid growth 38
Kamoran
0,001 20 15 8 |Depressed] 25 - 12 24
growth
0,002 23 16 14 16 24 — 14 36
0,004 28 22 16 16 28 — 17 40
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Analysis of research results (Table 3) demonstrates the high efficiency of "Sanitarin",
"Javel-Kleyd", "Biodez" and "Hembar" on mycelial fungi of different genus. The "Nobak-
enzyme" should also be noted which compared to "Nobak" has showed high antimicrobial
effect to a wider range of microorganisms.

As for the "Betastab", which is an environmentally safe product, derived from hydroxy
acids of hops, it shows high efficacy in slime-forming bacteria, including the Leuconostoc
genus, at the same time, at these values it is not effective on Micromycetes. Disinfectant
"Kamoran" is active on different groups of microorganisms, including Micromycetes and
slime-forming bacteria.

Fig. 1-4 graphically illustrates the results of research in order to identify the most
effective disinfectants.

zone, mm
N
(3,
|

Diameter of activity

0’ T T
Sanitarin Javel-Kleyd Biodez Hembar

Disinfectants
10,0002 030,002 00,003
Figure. 1. The diameter of the zone of stunted growth of Micromycetes of Mucor mucedo

species using disinfectants ""Sanitarin", ""Javel-Kleyd" at expenditures of 0,0002 g, "Biodez",
"Hembar" - 0,002 and 0,003g

Diameter of activity zone,
mm

0 ‘ \
Sanitarin Javel-Kleyd Biodez Hembar

Disinfectants
10,0004 30,0006 E£0,001 00,002

Figure. 2. The diameter of the zone of stunted growth of Micromycetes of Botrytis cinerea Pers
species using disinfectants '"Sanitarin", ""Javel-Kleyd" at expenditures of 0,0004 g and 0,0006,
"Biodez", "Hembar" — 0,001 and 0,002g
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Figure. 3. The diameter of the zone of stunted growth of Micromycetes of Fuzarium culmorum

species using disinfectants '"Sanitarin", ""Javel-Kleyd" at expenditures of 0,0002 g, "Biodez",
"Hembar" - 0,001 and 0,002¢g

Diameter of activity zone, mm
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Figure. 4. The diameter of the zone of stunted growth of slime-forming microorganism culture
of Leuconostoc mesenteroides species using disinfectants '"Sanitarin", "Javel-Kleyd" at
expenditures of 0,0006 and 0,0001 g, ""Biodez", "Hembar" — 0,002 and 0,003g

Analysis of experimental research results on Mucor mucedo species (Fig. 1) has
shown the high efficiency of "Sanitarin" and "Javel-Kleyd" at expenditures of 0,0002 g, as
well as "Biodez", "Hembar" at expenditures of 0,002 and 0,003 g.

These products have slightly lower efficiency on Botrytis sinerea Pers species (Fig. 2).
However, according to the results of research shown in Table 2, with increasing
expenditures of the product based on dichloroisocyanuric acid sodium to 0.001 g the
complete environment sterility is being achieved.
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One of the most active gray rot causative agents are the Fuzarium genus. The results
of the above products on Micromycetes of Fuzarium culmorum genus are presented in Fig.
3 and indicate the high efficiency of their actions at the following expenditures: "Sanitarin",
"Javel-Kleyd" — 0,0002 g, "Biodez", "Hembar" — 0,002 g

The high efficiency of the presented products on slime-forming bacteria (Table 3, Fig.
4) should be noted. Thus, at the following disinfectant expenditures: "Sanitarin” 0,0004...
0,0006 g, the zone of stunting growth of slime-forming bacteria Leuconostoc
mesenteroides is 20 ... 28 mm, which demonstrates the high efficiency of the product. The
products based on PHMG are also effective on slime-forming bacteria. At the following
disinfectant expenditures: "Hembar" and "Biodez" 0,002...0,003 g, the zone of stunting
growth is 23...29 mm.

According to the analysis of experimental studies, we can conclude that products
"Sanitarin", "Javel-Kleyd", "Hembar", "Biodez", "Nobak-enzyme", "Kamoran" have stable
fungicidal and fungistatic effect against a broad spectrum of Micromycetes. In addition, the
marked products are effective in inhibiting the development of slime-forming bacteria.

Given the results of the research, there is a proved need of the further study on the
effectiveness of products based on chlorine ("Sanitarin", "Javel-Kleyd") and based on
PHMG ("Hembar", "Biodez") for processing of sugar beet before entering into heap
storage.

In order to establish the range of necessary expenditures for further processing of roots
there was conducted an additional research to determine the effectiveness of their action on
certain types of bacteria and yeast that characterize contaminating microflora of sugar beet.

The following bacteria were selected as objects of research: Bacillus subtilis, B.
megatherium (gram positive spore-forming) ammonifying bacteria Pseydomonas
aerygenosa, yeast Sacharomyces cerevisea, Rhodotorula glutinis, Endomyces lactis.
Cultivation of microorganisms was performed on the following nutrient mediums:

a - MIA (meat infusion agar) and beetroot agar with inclusion of pure cultures of
microorganisms of Bacillus subtilis, B. megatherium;

b - wort-agar with inclusion of pure cultures of microorganisms Sacharomyces
cerevisea, Rhodotorula glutinis, Endomyces lactis.

Analysis of the research results (Table 4) shows the high efficiency of selected
products on bacterial microflora of sugar beet production. The nature of the toxic action of
chlorine—based chemicals is associated with oxidative processes in the cytoplasm of
microbial cells, leading to its death [2]. Thus, in the case of using disinfectant "Sanitarin" in
the range of active ingredient expenditure of 0,0002...0,0004 g there was observed the loss
of vegetative forms of spore-forming mesophilic bacteria B. subtilis, B. megatherium, and
the yeast Rhodotorula glutinis, Endomyces lactis.

Thus, according to the results of experimental research, ther should be noted the high
efficiency of selected products -"Sanitarin", "Javel-Kleyd", "Hembar", "Biodez" on a wide
range of microorganisms.

As the products proposed for the research purpose are two groups of active substances,
such as dichloroisocyanuric acid sodium and PHMG, the approximate values of reasonable
expenditures for 100g of disinfectant working solution (Table 5) have been determined for
their subsequent use for processing of sugar beet.
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Table 4

Results of the research on the effectiveness of antimicrobial action of some disinfectants on pure
cultures of microorganisms by "holes in the thick agar" method

§ 3 3 S o
2 = N NS =< S
Disinfectants S < g ?% S :§ E‘ 2
expenditure, g 3 S ”§ S < 3 < S
S R § [T =™ S
S 4 =
Sanitarin
0,0002 25 24 28 17 32 34
0,0004 No No
33 32 40 22 growth growth
Javel-Kleyd
0,0002 20 20 25 15 28 26
0,0004 32 32 36 19 35 33
0,0006 No No No 2% No No
growth growth | growth growth growth
Biodez
0,001 18 18 34 20 22 —
0,002 26 26 38 28 30 32
0,004 No
30 32 growth 33 35 36
Hembar
0,002 22 30 36 36 40 34
0,004 29 36 42 39 B.p 38
Table 5
Expenditures of disinfectants to inhibit activity of certain microorganisms
"Sanitarin" product "Biodez" product
expenditure expenditure
. . In 100 In 100
Culture of microorganism of theg of theg
& working & working
solution solution
Rhizopus nigricans 0,0002 0,02 0,001 0,1
Mucor mucedo 0,0001 0,01 0,002 0,2
Penicillium rugulosum 0,0002 0,02 0,002 0,2
Botrytis cinerea Pers 0,0004 0,04 0,002 0,2
Fuzarium culmorum 0,0001 0,01 0,001 0,1
Gliocladium roseum 0,00005 0,005 0,001 0,1
Aspergillus niger 0,0008 0,08 0,004 0,4
Leuc. mesenteroides 0,0006 0,06 0,0025 0,25
B. subtilis 0,0002 0,02 0,002 0,2
B. megatherium 0,0002 0,02 0,002 0,2
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Conclusions

Thus, the research results have shown that the products"Sanitarin", "Javel-Kleyd",

"Hembar", "Biodez", "Nobak-enzyme", "Kamoran" have stable fungicidal and fungistatic
effect against a broad spectrum of Micromycetes which are gray rot causative agents and
lead to poor technological quality of sugar beet. In addition, these agents are also effective
in inhibiting the development of slime-forming bacteria.

According to results of the experimental research, we can conclude on the feasibility

of the aforementioned means for sugar beet processing for the purpose of disinfection and
prevention of gray rot. Whilst, the range of working solutions concentrations for root
processing is as follows: for products based on active chlorine "Sanitarin", "Javel-Kleyd" -

0.02

10.

11.

12.

636

... 0.006%, based on PHMG - 0,1 ... 0,2%.
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Introduction. Treatment of whey, which is a by-product
of cheese manufacturing process, is of great interest for dairy
industry due to its high content of valuable and nutritional
compounds. Although the development of complex whey
treatment by membrane processes and use of its derivative
products is still current.

Materials and methods. The raw whey and permeate
after nanofiltration of whey were used for the study. The
experiments were carried out in the pressure-driven
laboratory setup of dead-end type using nanofiltration
OPMN-P and reverse osmosis NanoRo membranes.

Results and Discussion. Considering high lactose content
in whey and results obtained during lactose solutions
filtration using OPMN-P membrane, it was proved that whey
should be concentrated by nanofiltration to total solids of 20-
22%. During whey concentration it was observed two stages
of permeate flux decrease: rapid decrease of flux at the
beginning of the process and further gradual flux decrease.
The first is caused by membrane fouling and the latter is
attributed to concentration polarization, formation and
growth of the cake layer.

From the analysis of the obtained permeate flux-pressure
and retention-pressure curves for reverse osmosis membrane
NanoRO it was found that the rational value of pressure for
the concentration of nanofiltration whey permeate is 3.0
MPa. At this pressure, permeate flux decreased twice with
increase of solution concentration from 6 to 40 g/L, while
average salt and lactose retention was 96.0% and 97.5%
respectively. Based on the obtained results, the scheme of
two-stage whey treatment was developed.

Conclusions. The obtained results of the study on two-
stage whey treatment by nanofiltration and reverse osmosis
can be used in the technology of complex whey processing in
the dairy plant. It allows using all the whey components,
obtaining the purified water for reuse and partially
eliminating problem of environmental pollution by dairy
plants.
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Introduction

Whey is a by-product of cheese production which is rich in valuable components. Up
to 1960’s it was considered to be a waste of cheese manufacture, until the beginning of
application of membrane processes in the dairy industry. Whey contains lactose (4.0-5.0%),
proteins (0.6-1.0%), minerals (0.5-0.9 %), e.g., calcium, magnesium, phosphorus, vitamins,
and milkfat in small concentrations [1-3]. It cannot be discharged to the environment or
released into wastewaters because of its high content of organic compounds, high volume
(often 90% of the mass of milk used) and its extremely high biological and chemical
oxygen demand.

Nowadays, whey treatment by membrane processes is of great interest for researchers
as via their using it is possible to recover useful products and to alleviate the pollution
problem. The advance of whey treatment is caused by three main factors: an increase in
costs of its release, the emergence of new technologies in extraction of whey protein and
scientific researches, due to which valuable nutritional and biological properties of this
product was found.

Among the membrane processes nanofiltration is the most suitable process for pre-
concentration and partial demineralization of whey at the same time [4-6]. Due to high
permeability of nanofiltration membranes for monovalent salts (such as NaCl, KCl) it is
possible to remove them from whey. Monovalent ions (sodium, potassium and chloride) are
undesirable components of food products due to their salty taste and negative health
impacts [7, 8]. Moreover, such pre-concentration by nanofiltration is desirable before
further whey treatment by electrodialysis for deep demineralization [9]. It can be explained
by increasing whey conductivity and reducing its volume that results in lowering of load on
electrodialysis equipment and increasing its efficiency [10]. However, nanofiltration
membranes have low permeability for organic compounds with molecular weight less than
300 Da. That’s why nanofiltration permeate may contain some lactose (up to 0.3%) that
mainly depends on the nanofiltration membranes properties [11-14].

Whey permeate, which volume is approximately 65% of treated whey, is not usually
used and is discharged to the waste. Considering the current demands to the composition
and concentration of wastewaters its chemical oxygen demand must not exceed 500 mg
0,/dm’. Although, according to the literature data, chemical oxygen demand of
nanofiltration whey permeate can reach up to 3000 mg O,/dm’ [5, 15], mainly because of
the lactose. Therefore, it must be pretreated before be released. The most appropriate
method for its purification is reverse osmosis since reverse osmosis membranes allow
concentrating and removing all the solutes presented in the feed and obtaining water for
reuse.

The aim of this work was to study two-stage whey treatment by nanofiltration and
reverse osmosis for the development of the whey processing technology. The choice of NF
in the first stage was based on higher water flux at lower pressure. Reverse osmosis was
chosen for the second stage due to high lactose and minerals rejection.
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Materials and methods

The raw whey was used for the experiments. Its composition is presented in the Table
1. “Edible” lactose was used for preparation of model solutions of lactose.

Table 1
Composition of whey
Parameter Fat Protein Lactose Mineral salts | Dry matter
Concentration, % 0.35 1.0 35 0.7 6.0

A pressure-driven laboratory setup of dead-end type (Fig. 1) with membrane effective
area of 1.38:10° m” was used for the study of membrane separation of whey and its
nanofiltration permeate. It consists of gas cylinder (not shown), membrane cell and
magnetic stirrer 4. The membrane cell include two covers 1, 2 and metal cylinder 10. The
porous support 6 and membrane 5 were placed in its bottom part and pressed by metal
cylinder 10. Stir bar 3 impelled by magnetic stirrer 4 was put over the membrane 5. The
special hole was made in the bottom cover 2 of the membrane cell for collecting permeate
through the tube 11. With open fittings 7 and 8, a feed solution was introduced through one
of them into the working chamber. Pressure gauge 9 was attached to fitting 8 for
monitoring pressure in the middle of the unit and fitting 7 was connected to a pressure
regulator mounted on the inert gas cylinder (not shown). The working pressure in the cell
was created by opening the valves on the gas cylinder and the pressure regulator 12. The
temperature of solutions during the experiments was in the limits 20+2°C. The temperature
inside the membrane cell was measured controlled by thermal couple 13.

Nanofiltration membrane OPMN-P (ZAO STC “Vladipor”, Russian Federation) was
used for whey concentration. Reverse osmosis membrane NanoRO (ZAO “RM Nanotech”,
Russian Federation) was used for separation of nanofiltration whey permeate. Before
separation, each membrane was soaked in deionized water for at least 12 h. Then they were
compacted at pressure of 2.0 MPa for nanofiltration membrane and 4.0 MPa for reverse
osmosis membrane by filtering distilled water through them until a steady flux was
established.

The chemical composition of feed, retentate and permeate was determined by standard
methods. Dry matter content was measured by a refractometer URL-1. Lactose
concentration was determined by iodometric method. The mineral salts content was
measured by a conductivity meter (HANNA Instruments DIST 1). Ion content of Ca’",
Mg®" was determined by atomic absorption (Pye Unicam 8800 UV/VIS, Philips). K, Na*
ion content was measured by flame photometer (PFM-U4.2, Analitpribor).
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Fig. 1. Schematic diagram of the dead-end laboratory setup:

1, 2 — covers; 3 — stir bar; 4 — magnetic stirrer; 5 — membrane; 6 — porous support; 7, 8 — fittings; 9 —
pressure gauge; 10 — metal cylinder; 11 —tube for permeate outlet; 12 — pressure regulator; 13 —

thermal couple.

Permeate flux J (L/(m™h™) is the volume of permeate ¥ (L) collected per unit

membrane area S (m?) per unit time ¢ (s):

J=3600~V.
S-t

The membrane retention R of any feed component was calculated as:

R=|1-S2 |.100% .
CR

where C, and C, are the permeate and the retentate concentrations respectively.
Volume reduction ratio (VRR) vs. time was calculated as:

H__ 1

v
VRR = 1) _

VR(’) Vf (t)_VP(t)’

where V,(¢), Vi(t), V,(¢) is the feed, retentate and permeate volume at

respectively.
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Results and discussion

Analyzing the composition of whey (Table 1) [1, 2] it can be seen that lactose is up to
70% of its total solids. It is very important to concentrate all the lactose while whey
processing because of its high chemical oxygen demand. That’s why lactose rejection of
nanofiltration membrane OPMN-P must be high. Therefore the separation characteristics of
OPMN-P membrane were previously studied during filtration of lactose solutions.

Lactose filtration was carried out at pressure of 2.0 MPa. The obtained results are
presented in Fig. 2. It can be seen that increase of lactose concentration from 5 to 18% leads
to permeate flux decrease approximately by 10 times while lactose retention is very high
and remains almost constant within 98%. The decrease in permeate flux is caused by
concentration polarization and increase in osmotic pressure of the solution near the
membrane surface. The osmotic pressure of lactose solution at concentration of 5% and
18% is 0.4 and 1.28 MPa respectively. Besides, the initial lactose crystallization may occur
at high lactose concentration. Saturation of aqueous solution with lactose happens at
concentration of 19.2 g /100 g H,O at temperature of 20 °C [16]. Thus whey should be
concentrated to dry matter content of 20-22%. High retention of OPMN-P membrane is
probably caused by formation of dynamic membrane on membrane surface that additionally
prevents lactose penetration through nanofiltration membrane into permeate. This
phenomenon was discussed in the previous paper during reverse osmosis of lactose
solutions [17].

~ | ] «
g 50 & L — L4 ¢
' 98 £
= = .
- 40
- 96
30
2 i\\ 94
10 . 92
[ ]
0 90 )
5 10 15 20 5 10 15 20
C, % C, %
a b

Fig. 2. Dependence of permeate flux J (a) and retention R (b) of OPMN-P membrane on
concentration C of lactose solution (4P=2.0 MPa, =20 °C)

Whey concentration by nanofiltration was performed at 2.0 MPa that corresponds to
high permeate flux and retention as was established in paper [12]. Appliance of higher
pressure can cause severe membrane fouling and pore blocking [18]. Lower pressure is
insufficient because of the low permeate flux and large membrane area needed for
separation.

In Fig. 3 permeate flux is plotted vs. dry matter content during the concentration of
whey. It can be observed that flux decreases with concentration mainly due to the increase
in the osmotic pressure. The curve at the Fig. 3 can be divided into two parts: the rapid
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permeate flux decrease at the beginning of the filtration and further gradual flux decrease.
At the first stage, flux reduced almost twice, when the concentration of 8% was reached.
The reason of this can be fouling of the membrane by whey components caused by
adsorption of proteins on membrane surface [19]. Due to large molecular size of proteins,
i.e. o-lactalbumin (3.0 nm), B-lactalbumin (4.0 nm), caseins (25-130 nm), its low mobility
and small pore size of nanofiltration membrane (in the range of 0.1-1.0 nm) they deposit on
membrane surface and form a dynamic membrane. At the second stage, the further decrease
of permeate flux is attributed to concentration polarization, formation and growth of the
cake layer [11, 19]. A cake layer is formed mainly of salts (calcium and phosphate ions)
and partially of lactose. This layer creates an additional resistance to permeate flow.

w
a

L[]

J, L((m?*h)
w
o
[ ]

N~—"

4 7 10 13 16 19
Dry matter content, %

Fig. 3. Relationship of the permeate flux as a function of the dry matter content for OPMN-P
membrane during whey concentration
(4P=2.0 MPa, t=20 °C)

The whey concentration was carried out until dry matter content reached 18-19%. At
this point the permeate flux was less than 5 L/(m”h) (Fig. 3). Retention of OPMN-P
membrane was high for macromolecular substances (fat and protein). Lactose retention was
in the range of 93-96% during whey concentration, and minerals retention was 56-62%.
The composition of obtained permeate is shown in Table 2. As it can be seen, nanofiltration
whey permeate consists of lactose (50% of total solids) and minerals (50%) presented by
multivalent ions Ca®*, Mg®" and monovalent ions Na“, K, CI'. In the complex processing
technology for whey this permeate should be concentrated by reverse osmosis.

Table 2
Composition of nanofiltration whey permeate

Parameter I{?lti?ils Lactose |Minerals | Ca®* [Mg** | Na* | K* | CI

Value, g/l | 6,0+0,1 | 3,0+0,1 | 2,9+0,1 |0,015 {0,009 | 0,264 |1,248 |1,364
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The dependence of the permeate flux and retention for NanoRO membrane on
pressure is shown in the Fig. 4 during filtration of whey permeate. It can be observed
almost proportional rise of permeate flux J to the increase of the pressure AP to 4 MPa (Fig.
4 curve 1). Retention R for dry substances (Fig. 4 curve 2) increases with pressure up to a
transmembrane pressure of 3.0 MPa. It increases slowly from 3.0 to 4.0 MPa, and
obviously it will remain constant with further pressure rise. Based on this, pressure of 3.0
MPa was chosen to minimize energy consumption and to perform concentration of
nanofiltration whey permeate by reverse osmosis.

90 98
<
(1% 80 2 /4?/ r 97 °\°
:[ 70 \ / i 96
~ 60
- 95
50 L
1 - 94
40 <
30 - 93
20 v - 92
10 - 91
0 20
0 1 2 3 4 5
AP, MPa

Fig. 4. Experimental data on separation of nanofiltration whey permeate for reverse osmosis
membrane NanoRO:
1 —relationship of the permeate flux J as a function of the pressure AP;
2 —relationship of retention R as a function of the pressure AP.

During concentration of nanofiltration whey permeate, flux decreased continuously
with increasing VRR, i.e. feed concentration factor (Fig. 4 a). It reduced in 15 L/(m*h)
when VRR 1.5 was reached. At concentration factor higher than 1.5, the flux decreased
gradually. This fact can be explained as a consequence of the concentration polarization
layer formation on the membrane surface and membrane pore blocking by solution
components. The pore blocking increases the membrane resistance while the retained
particles on membrane creates an additional layer of resistance to the permeate flow. It also
leads to the raise of osmotic pressure of the solution. At the end of the filtration, the
concentration of nanofiltration whey permeate was 40 g/L including 26.2 g/L of lactose and
13.8 g/L of minerals.

Retention for lactose and minerals decreased gradually with VRR increase (Fig. 4 b).
It can be explained as follows: due to formation of concentration polarization layer on
membrane surface the filtration through the membrane occurs from the layers with the
enhanced concentration. Thus the permeate concentration increases and retention decreases.
The average salt retention was 96.0% and lactose retention was 97.5%. As the result,
permeate contained 0.21 g/L of lactose and 0.12 g/L of mineral salts.
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Fig. 4. Permeate flux J (a) and retention R (b) of NanoRO membrane during the concentration
of nanofiltration whey permeate (AP=3.0 MPa):
1 — minerals; 2 — lactose.

The scheme of two-stage whey treatment was developed based on the results of the
study (Fig. 5). It includes nanofiltration at the first stage and reverse osmosis at the second.
The obtained whey retentate after nanofiltration can be further concentrated up to 50% total
solids by evaporation or demineralized by electrodialysis. The retentate after reverse
osmosis can be used in non-lactose milk production to recover the mineral salt content [RU
Patent No. 2305196, 2007]. Reverse osmosis permeate with low lactose and salt content
can be discharged or used for cleaning, pre-rinsing, for washing floors and the outside of
plant and vehicles. Such a two-stage membrane treatment allows all the whey components
to be completely used and up to 90% of purified water on the amount of treated permeate
after nanofiltration of whey to be received that can be reused in the dairy plant.

Whey
Vimﬂ:l L Retentate
C=6.0% V=293 L
— C=19.0%
Manofiltration *
Retentate
Permeate V=106 L
V=T0.7 L C=4 'jq.a
C=0.6% ’
. Reverse |—-
h T
Permeate
V=60.1L

C=0036"% «

Fig. 5. Material flows on the process flow diagram of two-stage whey treatment by
nanofiltration and reverse osmosis:
V — volume of the solution; C — concentration of total solids.
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Conclusions

Based on the results of the study it can be concluded that whey should be concentrated

to total solids of 20-22% by nanofiltration according to the results of lactose solutions
separation by nanofiltration. It was found that nanofiltration whey permeate contains 50%
of organic compounds (lactose) and 50% of inorganic components. Due to its high
chemical oxygen demand it should be previously treated before be discharged. The rational
pressure for its concentration by reverse osmosis is 3.0 MPa. The benefit of using NF+RO
cascade treatment of whey is full use of its components and the recovery of water suitable
for reuse in the dairy plant.
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Temperatures distribution in the «larger sugar crystal—
larger crystal sucrose solution—less crystal sugar sucrose
solution—-smaller sugar crystal-massecuite» cells system
depending on the boiling sugar massecuite time

Taras Pogoriliyy

National university of food technologies, Kyiv, Ukraine

Abstract
Keywords: Introduction. The process of obtaining crystalline sucrose is the
most energy intensive in sugar production. For its control in this
Sugar paper realized one of the following steps to create a mathematical
Sucrose model of the sucrose crystallization process.
Temperature Materials and methods. For solving the simultaneous 7
Solution unsteady heat conduction problems in each area with constant and
Crystal with variable thermophysical coefficients applied numerical methods
Massecuite (controlling volume method).

Results and discussion. Temperature distribution in each
considered system cells area found from the non-stationary parabolic
type differential equations in partial derivatives systems solution
with mixed boundary conditions (the first kind - to the left edge of
the first region "sucrose solution", and the other kind - for the right

Article history:

Received 07.10.2015 field last "massecuite") for two cases relative time boiling sugar
Received in revised massecuite /1, (t/1, = 0,15 ta v/1, = 1,0).

form 04.12.2015 It was found for each value t/t. two types of solutions: 1 -
Accepted 24.12.2015 temperature distribution in the system cells depending on the contact

time with a heating pipe; 2 - temperature distribution in the system
cells at the heating tubes outlet depending on the distance from the
heating tube inner surface. In each of these cases were considered
two different cases of non-stationary heat conduction problems: 1 -
with constant and 2 - with variable thermophysical characteristics of
each region separately. All cell temperature calculated based on
variable thermal coefficients smaller in magnitude than the
temperature calculated on the basis on constant thermal coefficients.
Result of calculations showed that the maximum temperature

Corresponding difference obtained for non-stationary heat conduction problem with
author: variables (compared with constant) thermophysical coefficients is

between -0.67% at t/t. = 0,15. Result of calculations showed that the
Taras Pogoriliyy maximum temperature difference obtained for non-stationary heat
E-mail: conduction problem with variables (compared with constant)
taras2212@gmail.com thermophysical coefficients is between -0.32% at t/t.=1,0. This

refers to the area that corresponds to the right border of sucrose
solution smaller crystal.

Conclusions. Temperature distribution in the system cells found:
a) within the heating tubes in each separate area system cells -
depending on the time of contact t.(t/1.); b) in each control volume
central point areas at the heating tubes outlet - depending on the
distance from the inner heating tube surface x.
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Introduction

The process of obtaining crystalline sucrose is the most energy intensive in sugar
production.

Current issues sucrose crystallization process and related processes that directly affect
the process were engaged Tetiana Vasylenko and Sergii Vasylenko [1], Hugot E. [2, 6],
Jenkins G.H. [3], Jiahui Chen [4], Baikow V.E. [5], Lauret P. [7], Alewijn W.F. [8],
Semlali Aouragh Hassani [9] and Thomas R. Gillett [10].

Based on the literature review can conclude the following: to describe the
crystallization of sucrose is extremely difficult and at present there is no single approach to
this issue. Therefore, in this paper the author realized one of the following steps to create as
the most complete mathematical model of the sucrose crystallization process.

This model should fully describe the heat and mass transfer process, which takes place
between the multiphase system components such as sugar massecuite.

To describe these processes with all the technological factors that affect the sucrose
crystallization, almost extremely difficult. Therefore, when creating a crystallization
process mathematical model, which is idealized nature, a simplifications number adopted.
In this case, the sugar massecuite presented as a cellular model [11]. Considered that each
sugar crystal cell is surrounded by a corresponding between crystal sucrose solution cell
over time boiling sugar massecuite. Hydrodynamic interactions occur only between cells.
Heat and mass transfer processes occurring inside cells and between them. Simulation of
unsteady heat and mass transfer processes carried out in several stages.

The first step is to find the temperature distribution in all cell systems. It is this and
devoted to this work.

The second phase is necessary to find the value in each cell concentration solution of
sucrose, sucrose value transferred between the cells and the amount of crystalline sugar that
will crystallize (or dissolve) in a cell crystal sugar. It is understandable that this problem of
unsteady diffusion mass transfer between cells, which consists of massecuite, is based
completely on getting unsteady temperature field distribution system cells.

Because of the limited scope of this work was considered one of the following steps to
create a mathematical model of the process of crystallization, which is related to finding
solutions of non-stationary heat conductivity problem for the considered cell system. In this
work, a continuation of [12] demonstrate the modeling process of unsteady heat transfer
simultaneously two sugar crystals that are surrounded by the corresponding cells sucrose
solution and simultaneously interact with massecuite.

Based on unsteady heat conduction problem solution is determined by temperature
distribution in each component of cells that are inside the heating tube. Accepted the initial
time 1.y = 0, when the whole cells system adjudged (included) to the bottom of a vertically
oriented heating tube. Final t..,g is the one time when the whole system comes out
simultaneously with heating tubes in its upper part. It is understandable that t,; value will
depend on the relative time of boiling sugar massecuite, i.€., Tc.end = Tc.end(T/Te)-

Note also that the crystal’s, sucrose solution’s and massecuite’s cell thermal
characteristics calculated based on the value of 1., will depend on the relative time of
boiling sugar massecuite t/t.. Therefore, in relation to the valuet., also use the
accountt, ¢=T.(1/T.), though this value in this paper is assumed by zero.

——Ukrainian Food Journal. 2015. Volume 4. Issue 4 — 649



-Processes and equipment of food productions
Materials and methods

Similar to [12], assume that cell crystal sugar idealized version considered as
rectangular parallelepipeds (prisms) with the corresponding proportion of the parties [13].
The cell sucrose solution thickness surrounding the appropriate size (more or less) cell
sugar crystal, for each of these individual cases has the constant value across the lateral
sugar crystal surface [14]. Sugar crystal cell contact each other through the appropriate
sucrose solution cell and that densely adjoin one against another. The whole system of cells
"larger sugar crystal-sucrose solution larger crystal- smaller crystal-sucrose solution
smaller crystal" and massecuite by volume case schematically shown in Fig. 1.

. - massecuite

%
0
< |
[7, .
a
g
-—
(N
J

sucrose solution
of the crystal 1
sucrose solutfion

J====>n" crystal 2

\ symmetry axis of the heating tube

<_ the inner surface
of the heating tube

I
D g

—————

Fig. 1. Schematic location of the two sugar crystals with corresponding sucrose solutions
cells and massecuite inside the heating pipes by volume form

Due to by great complexity to find a solution of non-stationary heat conductivity
problem for a system of cells in three-dimensional coordinate on the case (Fig. 1), the cells
of the system applied method of transition from the volume equivalent to one-dimensional
model of the coordinate. Thus, the volume model of the system massecuite and cells (Fig.
1) for unsteady heat conduction problem was ultimately presented as a 7 one-dimensional
regions (Fig. 2) simultaneously in pairs come into contact with each other:

1. Left area larger crystal sucrose solution;

2. Larger crystal sugar;

3. Rights area larger crystal sucrose solution;

650 ——Ukrainian Food Journal. 2015. Volume 4. Issue 4 —



Processes and equipment of food productions

*$$320.d yeay 9y ur Nedonaed Sune) ¢, IMIISSBW—[[39 UOHN]OS ISO.IINS [BISALD
J3[[BUS IPIS JYSLI[I [€ISAID JII[[EWIS—[[39 UOHIN[OS ISOIINS [BISALD JI[[BWS IPIS JI[—[[9 UONNOS ISOIINS [BISAID IIG.I.[ IPIS JYSLI—[[9 [€ISAId
JISIBI-[39 UOIIN[OS ISO.IINS [BISALD JIGIE] IPIS JI[,, :SBIIE [BUOISUIWIP-IUO / IJIMIISSBEUW PUE S[[9I WIISAS ILIJIWN[OA Y} WIO.If ISIeYISI(] T "SI

z/p
MEB
s A : y 5 - .
e /DK o \§/
\\ \\\ \\ 7/ s )
/ \\mdw.:u S92 Em+w>w ayl % =] m...
g woJj abuoyasip. —+| P
il \ 2% " az Ny . . Tle
7’ Efy 37 o S A - d
‘su L 3 | £ |8 & m|=
L COL Y g I
T a i | : 2
s Z B,, A AL ELL D AE LA
‘0 anaya \ g S|
A7 \\\ \\ (4HbsZ ) 9# (RrCH]) ¥ (44211°D1) | B
z 7L Ay 7 . by on) 411 27 P !
]
=l I
; 4 5 )
™~ aqny buijoay ayy} Jo 9 7

sixo AJjowwAs

aqn} buijoay ayj Jo
9IDJJNs Jauul ay}

651

Ukrainian Food Journal. 2015. Volume 4. Issue 4



-Processes and equipment of food productions

4. Sucrose solution left area smaller crystal;

5. Smaller crystal sugar;

6. Rights area smaller crystal sucrose solution

7. Massecuite.

Note that in Fig. 2 shows a one-dimensional area as two-dimensional region with the
same height for all, equal to the average side bgiq> smaller crystal.

Problem is considered for the following two cases:

I - with constant and

II - with variable

thermophysical characteristics.

In the case of (I), when considering the nonstationary heat conduction problem with
simultaneously in all areas constant thermophysical characteristics, methods of calculation
as follows. We consider that at the initial moment t. = t.o(t/1.) system cells located in the
lower entry point in the heating pipe. According to the current value of the boiling sugar
massecuite relative time t/t. at the initial moment t. = t.(t/t.) for each area separately
records all technological factors. For cell sucrose solution technological factors are the
following values: dry substances DS(t/t.) and purity P(t/t.). For cell massecuite is an
additional value mass content crystals CR(t/1.). Note that each fixed value relative boiling
sugar massecuite time t/t. values of all technological factors remain constant during the
entire calculation process to determine the temperature. This means that during the contact
time Ty o(T/T,) TS Ty end(T/Ty) Of system cells from the heating tube inner surface.

For each time considered the value boiling sugar massecuite relative time t/t. initial
temperature for all areas simultaneously taken constant and equal to 7, i.e.
Ty, = TpAt/ty) = const, (i=1,...,7).

Further, at predetermined meaning t/t. based on fixed technological factors and initial
temperature 7y; = const, (i=1,...,7), the corresponding values thermal characteristics are
calculated in each separate area: density p;(DSi(t/z.),Pi(t/1.),CR(t/.), Ty,), (i=1,...,7), the
thermal conductivity A{(DS;(t/t.),Pi(t/t.),CR(t/7.),Tp:), (i=1,...,7), and heat capacity
coefficients ci(DS;(t/t.),Pi(t/.),CRi(t/.),T},), (i=1,...,7).

It is these thermal conductivity values A;, density p; and heat capacity c; (i=1,...,7), in
each separate area fixed and remain constant over the system cells contact
time T, o(T/T,) TS Ty end(T/Ty,) from the heating tube inner surface.

Thus, for the first case the constant thermal characteristics for each area separately
(Fig. 2) need to find a system solution (1) simultaneously for the seven non-stationary
differential equations systems parabolic type in partial derivatives (heat conductivity
equation) for the corresponding seven one-dimensional regions that pairs in contact with
each other, with mixed boundary conditions (2) - (5) and initial conditions (6):

oT, o°T —

—L=qa. _” | — 1’ 7 , 1
e a7 (M
7;(0,7)=TO=100, (2)

or; oT, _

_i> — — i+1 , i= l, ) 3
i ax - i+1 ax . ( ) ( )
T; x=I; = T;H x=1, 2 (l = 13_6) ) (4)
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Tl <o, 5)
ox |,
T,(x,00=T,, =75(i=17). 6)

In the case of (II) when considering unsteady heat conduction problems with variables
simultaneously in all areas of thermophysical characteristics, methods of calculation is
different.

First, as in the previous case (I) with constant thermophysical characteristics according
to the current value of the boiling sugar massecuite relative time t/t. at the initial
moment T, = T.o(t/t.) for each area separately records all technological factors: dry
substances DS(t/t.), purity P(t/t.) and value mass content crystals CR(t/z.).

Just as in the case of (I), each fixed value boiling sugar massecuite relative time 1/t
values of all process parameters remain constant during the whole time of the temperature
determine calculation: T, o(T/T)<T<Te end(T/Te).

As in the cases (I) for each time considered the value boiling sugar massecuite relative
time 1/7, initial temperature for all areas simultaneously taken constant and equal to 7, i.e.
Ty, = Tp(t/ty) = const, (i=1,...,7).

At predetermined meaning t/t. based on fixed technological factors and initial
temperature 7y; = const, (i=1,...,7), the corresponding values thermal characteristics are
calculated in each separate area: density p;(DSi(t/t.),Pi(t/1.),CR(t/.), Ty,), (i=1,...,7), the
thermal conductivity A{(DS;(t/t.),Pi(t/t.),CR(t/7c),Tp:), (i=1,...,7), and heat capacity
coefficients ci(DS;(t/t.),Pi(t/.),CRi(t/.),T},), (i=1,...,7).

The first step in calculating time T ;=1-At.+1.0(t/1.) in each region on the basis of the
thermal characteristics initial values is calculated the current temperature 7;(x; T 1),
(i=1,...,7), separately for each control volume in all system cells areas.

Further, the second and each subsequent j-th calculating time step T ;=j-Atct1c o(T/1c),
(j=2,3,4,...), the calculations algorithm to determine the temperature distribution in areas
with variable thermophysical characteristics consists the following two stages:

1 - according to the previous (j-1)-th calculation time step ;. 1=(j-1)-ATc+Tco(T/1c),
(G=2,3,4....), temperature distribution Ti(x;,%c1), (i=1,...,7; j=2,3,4,...), found in all areas
under fixed all technological factors values compute the thermal characteristics value of
each region separately:

Pi(DSi(t/10),Pi(/1c), CRi(V/7e), TilXi Te -1))s

M(DSi(t/7),Pi(t/1e), CRi(T/10), Til(Xis Te 1)),

¢i(DSi(t/7¢), Pi(t/1), CRi(t/10), Til(Xis Te 1)),
i=1,...,7;j=2,3,4,...;

2 - on basis of received values in the preceding paragraph, thermal characteristics of
the j-th time step T.j=j-Atc+1co(T/1), (j=2,3,4,...), in each area calculated current
temperature values 7;(x;t.3), (i=1,...,7; j=2,3,4,...), separately for each control volume in
all system cells areas.

The first and second paragraphs calculation algorithm to conduct until the whole
system cells located inside the heating tubes, that is, to the time T, ¢n(t/Tc).

Thus, in this second case, all the thermal characteristics for each separate region for
each j-th time step calculation will take into account technological characteristics and
current temperature T(x;tj), (i=1,...,7; j=1,2,3,...), in these areas.
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Thus, for the second case the variable thermal characteristics for each area separately
(Fig. 2), need to find the system solution (1") simultaneously for the seven non-stationary
differential equations systems parabolic type in partial derivatives (heat conductivity
equation) for the corresponding seven one-dimensional regions that pairs in contact with
each other, with mixed boundary conditions (2°) - (5") and initial conditions (6°):

oT, T — N
pi(DSi,Pi,CRi,YZ)CI-(DSi,Pi,CRi,Z)—I22 )“i(DS{sP{aCRpT;)L 9(i=197)a (l )
ot Ox ox
T,(0,7)=T, =100, 2)
aT i+1 ; 1k *
_ﬂ‘i (DSi’Pi aCRia];)a_l = _im (DSmst ’CRHI’T;H) l ,((=16), (3)
X x=1; x=1;
Tl =Tl - (=16, )
orT. .
— =0 s (5 )
ox |,
T,(x,0)=T,, =75,(i=17) ©6)

Conditions (4) and (4 *) - the so-called conditions "crosslinking".

The initial temperature system cells assumed the same for all regions simultaneously
and equally 75°C. The temperature of the heating tube’s inner wall assumed constant over
the tube entire height and equal to 100 °C. It was this temperature has been taken as a first
region’s left boundary condition (Fig. 2).

All other boundary conditions (3) - (4) and (3 *) - (4 *) - expressing an ideal heat
exchange law between the neighboring cells of the system.

Boundary conditions (5) and (5*) derived from the physical sense, because the
problem in three-dimensional case considered as axisymmetrical (the last seven region right
end in Fig. 2 coincides with the heating tubes symmetry axis).

Solve unsteady differential equations system (1) with constant thermophysical
characteristics with appropriate boundary conditions (2) - (5) and corresponding initial
condition (6) an analytical method [15] is difficult.

Solve unsteady differential equations system (1°) with variable thermophysical
characteristics with appropriate boundary conditions (2°) - (5°) and corresponding initial
condition (6°) an analytical method [15] is virtually impossible. That is why in this case
were applied numerical methods using well-known controlling volume methods [16, 17].

Discretization in time was At, = 0,001 s. Grid splitting is assumed to irregular when
coordinate sampling discretization conducting. Each region separately (Fig. 2) smashed on
the corresponding control volumes number: nl =n3 =n4 = n6 = 10, n2 =n5 = 20, n7 =
100.

The cells values are accepted the following sizes: a.; | = 5,0-10"* m, Sig,1 = 4,29-10°° m,
.2 =2,5-10% m, 812 = 3,73-10° m, a,, = 4,83896-10° m.

Based on the calculations, the end contact time of the cell system with the heating
tubes wall for boiling relative time t/t.=0,15is Tcenq = 3,95 sec, and with t/t. = 1,0 is
Te.end = 67,93 sec.
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Results and discussion

The calculations conducted for the following values of the relative boiling sugar
massecuite time t/t. = 0,15; 0,2; 0,3; 0,4; 0,5; 0,6; 0,7; 0,8; 0,9; 1,0 for the aforementioned
non-stationary heat conduction problems (1) - (6) and (1*) - (6 *).

Because of limited volume in this paper are given only two cases relative boiling sugar
massecuite time 1/t : at the winding crystals time (t/t. = 0,15) and complete the boiling
sugar massecuite time (t/t= 1,0). In each of these cases the numerical calculations results
obtained as the solution of equations system (1) - (6) with constant thermophysical
characteristics and as the solution of equations system (1*) - (6*) with variable
thermophysical characteristics were are presented in the following two cases.

1) The first case is considered the coordinate average temperatures distribution in each
one-dimensional region (Fig. 2) depending on the contact time 7., (0 <t.<t.(t/t.)) of all
system cells with the heating tube inner surface for sustainable (hereafter denoted through
index «cnst») and variables (denoted by the index «var») thermal characteristics of this
system cells components.

2) The second case are given the final coordinate x distribution (x is a distance from
the inner heating tube surface to its symmetry axis) temperatures in one-dimensional areas
(Fig. 2) corresponding to the outlet system cells from the heating tubes.

The graphics is also presented for the sustainable (index «cnst») and variable (index
«vary) thermal characteristics case at 1/t, = 0,15 and t/t. = 1,0.

The first case calculations temperature distribution results in the regions when t/t.=
0,15 is shown in Fig. 3, when t/t,= 1,0 is shown in Fig. 4.

The final calculations results in time T,.,q Will present in a table 1 for the
temperatures comparison. As mentioned, the calculated contact time is Teq = 3,95 sec at
boiling sugar massecuite relative time t/t. = 0,15.

Table 1
The average values temperature distribution in the system cells areas at the heating tubes outlet
(with a relative massecuite boiling time v/t = 0,15 contact time is t.cna = 3,95 sec)

Teend = 3,95 sec T, T, T; Ty Ts Te T,
(th, = 0,15)

Tcnst 99,54691 94,80251 90,24084 | 89,49273 | 87,33393 | 85,29493 | 75,9377
Tvar 99,52878 | 94,45600 | 89,67761 88,93455 | 86,75772 | 84,72311 75,87787
Ti,var / Ti,cnst 0,99982 0,99634 0,99376 0,99376 0,99340 0,99330 0,99921
Ti,cnst / Ti,var 1,00018 1,00367 1,00628 1,00628 1,00664 1,00675 1,00079

T _T -0,0182 -0,3655 -0,6241 -0,6237 -0,6598 -0,6704 -0,0788
i,var i,cnst 100 %

i,cnst

T _T 0,0182 0,3668 0,6281 0,6276 0,6642 0,6749 0,0789
i,cnst i,var 100 %

i,var
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Fig. 3. The areas temperatures distribution (the average values in the area along the
coordinate) depending on the contact system cells time with the inner heating tubes surface
(relative time massecuite boiling /t.= 0,15):
e Region 1 (left side of the larger crystal sucrose solution cell):
1 — T, cnst (all region 1 thermal characteristics are constant);
2 — T var (all region 1 thermal characteristics are variable);
e Region 2 (larger sugar crystal):
3 — Taenst (all region 2 thermal characteristics are constant);
4 — T, v (all region 2 thermal characteristics are variable);
e Region 3 (sucrose solution larger sugar crystal, right side of the cell):
5 — T3enst (all region 3 thermal characteristics are constant);
6 — T3.yur (all region 3 thermal characteristics are variable);
e Region 4 (sucrose solution smaller sugar crystals, the left side of the cell):
7 — T4 enst (all region 4 thermal characteristics are constant);
8 — T4yar (all region 4 thermal characteristics are variable);
e Region 5 (smaller sugar crystal):
9 — Ts enst (all region 5 thermal characteristics are constant);
10 — Ts e (all region 5 thermal characteristics are variable);
e Region 6 (sucrose solution smaller sugar crystal, right side of the cell):
11 — Tg enst (all region 6 thermal characteristics are constant);
12 — Te yar (all region 6 thermal characteristics are variable);
e Region 7 (massecuite):
13 — Ty cns (all region 7 thermal characteristics are constant);
14 — T7 . (all region 7 thermal characteristics are variable).
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Fig. 4. The areas temperatures distribution (the average values in the area along the
coordinate) depending on the contact system cells time with the inner heating tubes surface
(relative time massecuite boiling t/t. = 1,0).

* Designations the same as in Fig. 3.

The calculations results of relative temperature change in each area in the Table. 1 also
shows. The constant coefficients calculations result for the relative temperatures change
case is represented by T;.. / Ticns. The variable coefficients calculations result for the
relative temperatures change case is represented by T; s / Tivar- The calculations results of
relative temperature growth in each area in the Table. 1 also shows.

In the case of relative temperatures growth the calculations result with constant
coefficients represented by ((Tivar — Ticost) / Ticnst):100%. In the case of relative
temperatures growth the calculations result with variable coefficients represented by
((Ticnst — Tivar) / Tivar)-100%. Note the last two cases, the result is represented as a
percentage (%).

As seen from these last data take account variable (compared with constant) thermal
characteristics results in a lower values for each temperature region.

The greatest difference between the temperatures about -0.67% is obtained in the sixth
region corresponding to the right side of the sucrose solution smaller crystal cell.

Further, the calculated contact time is T..,q = 67,93 sec at boiling sugar massecuite
relative time t/t. = 1,0. Thus, we get the following temperature distribution final data at
time Ty eng = 67,93 s, which are presented in Table 2.
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Table 2
The average values temperature distribution in the system cells areas at the heating tubes outlet
(with a relative massecuite boiling time v/t = 1,0 contact time is t.cng = 67,93 sec)

Tc,end = 67793 sec Tl T2 T3 T4 T5 T6 T7
(1/t.=1,0)

Tenst 99,88552 |98,71697 |97,55134 | 97,33923 | 96,71924 | 96,10151 | 79,87282
Tyar 99,87960 |98,60743 |97,34421 | 97,12354 | 96,45859 | 95,79789 | 79,71489
Tivar / Ticnst 0,99994 | 0,99889 | 0,99788 | 0,99778 | 0,99731 | 0,99684 | 0,99802
Ticost / Tivar 1,00006 | 1,00111 | 1,00213 | 1,00222 | 1,00270 | 1,00317 | 1,00198

T . -T
v L1009 | -0,0059 | -0,1110 | -0,2123 | -0,2216 | -0,2695 | -0,3159 | -0,1977

i,cnst

. -—T
Lt Y100 | 0,0059 | 0,1111 0,2128 0,2221 0,2702 0,3169 | 0,1981

i,var

The calculations results of relative temperature growth in each area in the Table. 2 also
shows. The constant coefficients calculations result for the relative temperatures change
case is represented by T;.. / Ticns. The variable coefficients calculations result for the
relative temperatures change case is represented by T;cus/ Tiva- The greatest difference
between the temperatures about -0.32% is obtained in the sixth region corresponding to the
right side of the sucrose solution smaller crystal cell.

It is understandable that calculating an approximate temperature distribution for
practical purposes is sufficient to use a non-stationary heat conduction problem solution for
the thermal characteristics constant coefficients case in each individual area. This greatly
facilitates the creation of such a algorithm calculations program and reduces the calculation
time. However, in the future it will be necessary to find the concentrations distribution on
each individual sucrose solution cell. Therefore it would be to carry out calculations to
determine the temperature distribution in the system cells, taking into account variable
thermal characteristics. This is according to the author more consistent with the real
physical mass sucrose crystallization process.

Next, consider the calculations results for the second case, the temperature distribution
depending on the distance x from the heating tube inner surface to its symmetry axis.

The above case temperature distribution with a massecuite boiling relative time
t/t. = 0,15 is shown in Fig. 5, while t/t. = 1,0 — is shown in Fig. 6.

As seen from Fig. 5 and Fig. 6, the thickness of the overheated liquid different.

When 1/1.=0,15 temperature system cells at a small distance from the wall heating
significantly decreases (Fig. 5), and at a distance of x=4,842-10° m temperature is only
75,00002 °C.

This applies in the case of permanent, and in the case of variable thermal
characteristics.

When 1/1.=1,0 temperature system cell with distance from wall heating also
significantly decreases, but at a greater distance from the previous case (Fig. 6), and at a
distance of x=2,2311-107 m temperature is only 75.00001 °C. This concerns the case of
constant thermal characteristics.

In the case of variable thermal characteristics temperature is also 75,00001 °C, but at
a distance x = 2,1672:10> m.
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Fig. 5. The temperature distribution depending on the distance x from the heating tube inner
surface to its symmetry axis (massecuite boiling relative time /7. = 0,15):
1 - Ty cnst (all thermal characteristics in all 7 regions is constant);
2 - Tyvar (all thermal characteristics in all 7 regions is variable).

100

T,°C

95 -

90

85

80

. W T Y VAR

0 0,01 0,02 0,03 0,04 0,05
X, m

Fig. 6. The temperature distribution depending on the distance x from the heating tube inner
surface to its symmetry axis
(massecuite boiling relative time /1. = 1,0):
1 - Ty cnst (all thermal characteristics in all 7 regions is constant);
2 - Tyvar (all thermal characteristics in all 7 regions is variable).
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Conclusions

The temperature distribution in the one-dimensional areas system are obtained.

Each of them is represents a certain cell (part of the cell) volume model cell " greater
sugar crystal-sucrose solution greater crystal- smaller sugar crystal-sucrose solution
smaller crystal" and massecuite that surrounds these cells.

Considered two cases of temperature distribution:

1) depending on the contact time t.(t/t.) the whole system cells from the tube heating
wall inner surface;

2) depending on the x distance from the heating tube inner surface to its symmetry
axis.

In both cases, the calculations carried out t/t. = 0,15; 0,2; 0,3; 0,4; 0,5; 0,6; 0,7; 0,8;
0,9; 1,0. This paper presents the results only for two cases relative boiling time: t/t. = 0,15
and t/t. = 1,0.

In each of these cases were considered constant or variable thermal characteristics for
each area simultaneously.

The temperature distribution with lower values in all areas get taking into account
variable thermal characteristics. The biggest differences in the system cells temperatures
distribution at constant and variable thermal characteristics are less than 1%.

The results obtained the temperature distribution required in the future to solve the
nonstationary diffusion mass transfer problem in system cells consisting of two sugar
crystals, each of which is surrounded by a corresponding sucrose solution amount.
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Introduction. The main purpose of research is to provide a
timer-based polymer composition of high pressure polyethylene
and cobalt stearate, which starts self-destruction through a
certain period of time and can be used in the production of mini-
packets for packing food products in supermarkets and further
reduce environmental pollution.

Materials and methods. To determine the technological
parameters processing of the compositions were performed
thermomechanical and differential thermal analysis of cobalt
stearate. To assess the destabilizing impact of cobalt stearate in
the mixture held in the timer determination shrinkage
conditional strength and elongation, getting dry residue by
dissolving in xylene and water absorption. Infrared spectroscopy
was used to assess the destabilizing effect on the molecular
level.

Results and discussion. In determining the properties of
cobalt stearate the thermomechanical curve confirmed by the
plateau crossing from the pseudo-crystalline to the amorphous
state. Analysis was conducted with next parameters: starting
temperature measuring 16.8° C, weighed material - 24.1 mg, the
sensitivity of apparatus - 20mg, rising of temperature 10 ° / min,
weight loss after full cooling oven 85.5 %, the decomposition
start temperature - 200°.

The optimal concentration is area of 3% in which the
shrinkage of film sample was 46%, the value of the conventional
longitudinal strength decreases after 3 months of exposure,
corresponding to the climate zone of central Ukraine. After
dissolving samples in xylene percentage of lost mass was
99.74%, which is a comparative characteristic for assess the
depth of degradation chains. In determining of water absorption,
the maximum exposure available for next investigation is 8
hours, at which water absorption is 21.4%. Infrared spectroscopy
with increasing irradiation time gives the highest rate of ketone
groups formation (in the range 1710-1725 cm™), alcoholic
groups (1150 cv) and a significant increase in the amount of
water adsorption (3360 cm™) at a concentration of cobalt stearate
within 3%, which also demonstrates depth of chains degradation
on molecular level.

Conclusion. The timer-based polymer composition based
on high-pressure polyethylene and cobalt stearate is designed
with maximum efficiency in the area of 3%, proved its
effectiveness and efficiency.
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Introduction

The disposal of trash is a problem confronting our society [1]. Our available landfills
are becoming exhausted. While polymers compose only about 8% by weight (20% by
volume) of landfills [2], there is much focus on polymer accumulation because of their high
visibility [3]. Recycling is one of the most important actions currently available to reduce
these impacts and represents one of the most dynamic areas in the plastics industry today
[4]. But recycling requires additional financial investments, moreover, to gather footage for
a film packaging recycling extremely difficult. The article considers specifically film
packaging materials for packing food and nonfood products, the most common of them -
mini-packages for supermarkets. Therefore, the main goal is to create efficient polymer
compositions based on high-pressure polyethylene and cobalt stearate, which is influenced
by environmental factors (UV radiation, temperature, humidity) would break down after a
specified period of time and not be a threat for environment.

Materials and methods

To determine the technological parameters processing of the compositions were
performed thermomechanical and differential thermal analysis of cobalt stearate. To assess
the destabilizing impact of cobalt stearate in the mixture held in the timer determination
shrinkage conditional strength and elongation, getting dry residue by dissolving in xylene
and water absorption. Infrared spectroscopy was used to assess the destabilizing effect on
the molecular level.

Compositions. Compositions, used for getting samples are presented below (Table 1).

Table 1
Compositions used for samples
Component Concentration C, %
1 2 3 4 5 6
LDPE 15803-020 100 99,9 99,5 99 97 95
Cobalt stearate 0 0,1 0,5 1 3 5

Getting of film samples. The hopper is filled by prepared composition comprising of
high pressure polyethylene stamps 15803-020 and cobalt stearate. Preparation of the
composition of dry components was conducted immediately before loading into the
extruder to avoid excessive moisture environment and stratification. Samples were got by
hot-melt extrusion [6], [7].

Firstly, preparation of composition was planed by method of dressing polyethylene
granules and powdering them by cobalt stearate [11]. But after research, it became clear
that because of relatively low compared to the polyethylene melting point of cobalt stearate
serves as dressing himself, that is an additional component that would carry out the same
function, such as paraffin or stearin simply not needed [8]. In addition, the additional
component would increase the content of low molecular weight fraction, ie, reduced density
to melt.

By varying the concentration of cobalt stearate received film with different its
containing, ranging from 0 to 5% in polymer matrix.

——Ukrainian Food Journal. 2015. Volume 4. Issue 4 — 663



-Processes and equipment of food productions

Formation of the film is due to air supply, cooling intensity and speed of pulling rolls
receiver.

Main specifications of installation:

The diameter of the worm, mm - 90

Rim Diameter, mm - 220

Dorn diameter, mm - 75

The size of the gap forming, mm - 1

The extent and degree of stretching blow are important parameters of the formation
process, since their change can be obtained isotropic and anisotropic film, improve physical
and mechanical properties of the film.

Table 2
Technological parameters of the process of obtaining blown film based on LDPE compositions

Compositions Values
Parameters 1 2 | 3 | 4 | 5
Temperature, °C:
Loading zone 60
First worm zone 120
Second worm zone 160
Circular zone 180
Head 180
Rotational speed of worm n, 15
turn/min
Tension on anchor, V 220
Current strength worm drive, A 19 15 17 17 18
Productivity G, kg/h 7,78
Admission speed film V, m/min 2,8
The width of sleeve, mm 235+2 | 280+2 | 2355 230+5 230+ 5
(with an allowance, %)
Blow degree, % 179 194 191 191 191

Periods of exposure. Based on data from NASA, the average intensity of irradiation
latitude in which the Ukraine is 3,2 kW / day.
Average radiation intensity is:
3,2-1000-365 =1168000W / year

Just as in the lab are available two lamps, 400W and 1000W intensity calculation is
provided for both of them.

Lamp intensity 400W, imitates UV-radiation in the environment for 121,67 hours.

To simulate the exposure duration of month it will need 10h:

121,67-30
365

Therefore, selected for the study intervals 1,2,3,4,5 months of this lamp imitates 10, 20,
30, 40 and 50 hours of exposure.

Based on the fact that the lamp of 1000W intensity is 2,5 times stronger, it was decided
to use it. This lamp simulates intervals 1,2,3,4,5 months at 4, 8,12, 16 and 20 hours
exposure equivalent climate zone of central Ukraine. Thus, the characteristics of the film
used to package introduced mandatory property - degradation term.

=10h
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Results and discussion

The impact of cobalt stearate on destruction of polyethylene macro — chains. The
feasibility of using it except prevalence (widely used in rubber, tire production) and
economic accessibility as a catalyst for action photoaging.

Under the influence of UV-rays and provide additional energy, the least strong link
~Co - O~ rushes and formed active macro-radical chain begins to break down polyethylene.

In this process is a photochemical degradation (photolysis) caused by light and caused
cobalt stearate [9]. During photolysis, takes place not only breaking apart chemical bonds
but also stitching, double bonds and formation of free radicals. The process is
characterized by the quantum yield gaps chain (number of breaks per absorbed quantum of
light), which for various polymers is in the range of 10 *-10"'. Because of the high
concentration of free radicals in relatively small areas, the destruction is accompanied
stitching macromolecules, sometimes above the prevailing destruction.

The first stage is formation of macro-radical. In the case of cobalt stearate, stearin
anion pulls over the electron density and thereby develops the double bond thus formed
macro-radical.

-CH,-CH,-CH,-CH,-—-CH,-CH,+CH,-CH, -
Further, the same processes as in the thermal destruction can proceed in the polymer.
Since breaking the chain already held, begins its further growth:

R*+0, > RO,
RO; + RH — ROOH + R’

In addition, the influence of RO® -radical can also be described by the following
mechanism:

RO H
o
}\ C{' —CTE

RO. + /C e CH, CHh  www
2

v CH CHa s

H H

— \ C C/ +ROF
AN

In parallel form macromolecular compounds. RO° -radicals can further decompose
scheme that is below.
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O [ ]

‘ ° O AN
~CH2— CH— CH>~ ——> ~CH2 + CH — CH2~

T

Aldehyde group, continue being oxidized:
O

/ (] @
RfC\H + 02 —> R + CO + HO:

The thermo-mechanical and differential thermal analysis of samples. In
determining the properties of cobalt stearate by differential thermal method the
thermomechanical curve confirmed by the plateau crossing from the pseudo-crystalline to
the amorphous state. In view of the state of solid cobalt stearate it suggests about the crystal
structure as well as broken, when force is applied, having a straight edge chipping and
shine. Upon reaching a plateau, it is clearly evident that the material is amorphous. By
analysis which was conducted with next parameters: starting temperature measuring 16.8°
C, weighed material - 24.1 mg, the sensitivity of apparatus - 20mg, rising of temperature
10 ° / min, weight loss after full cooling oven 85.5 %. The curve shows exo-effect of
sample with increasing temperature. Up to 200° C temperature observed slow "soft"
growth of curve corresponding to undermine the falling mass. This trend is explained by the
foaming material through the device because of the high sensitivity captures the seeming
increase in mass of the sample. At 200° C the beginning there plateau, which at the value
of 250° C passes in a fairly sharp rise in the curve is falling value of the mass. This
temperature clearly shows that sample starts to burn and decompose. In the range of 300 °
C-500° C is thermal expansion of the material. The highest peak accounted on 450° C,
which corresponds to the point in which the process takes place with the greatest activity.
Waves on the curve in the temperature range 550° C-950° C can be explained in two
points. The first is high sensitivity equipment that captures noises. The second is the
possibility of moving to another sample verifiable modification.

Determination of shrinkage. Higher concentrations of cobalt stearate reduces the
shrinkage. This phenomenon can be explained by increased yield strength, as evidenced by
the fall amperage anchored motor. Since the viscosity dropped, then the molecules forming
the sleeve easier sliped relative to each other and to a lesser degree there was swing the
sectors degree of orientation is reduced as the confirmed results of the study on shrinkage.
Growth values the importance shrinkage 5% * explains the presence of quite large particles
of cobalt stearate, visible to the naked eye, which are centers of concentration of stress.

Determination of relative strength and elongation. Research carried out in each
group concentrations of cobalt stearate and over time during irradiation. The starting point
was to compare the strength characteristics for each value of the concentration of cobalt
stearate to radiation. The lowest values observed at concentrations of 0.5% and is
accompanied by a sharp drop in viscosity.

That is, changing the viscosity and thermal characteristics. At constant cooling
conditions, the drop of viscosity caused displacement crystallization line. Since the distance
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to the line of crystallization decreased, it resulted in underdevelopment crystallite structure,
which led to a lower value of relative strength compared to other models.

In each of the exposure period is compared between samples with different
concentrations of cobalt stearate. A comparison of the graphs shows that the most
destructive action endowed is area of concentration 3%. This concentration is optimal.
Optimum results from the fact that up to 3% cobalt stearate in the composition is escalating
destructive properties.

As said before, the samples obtained by the same parameters with the concentration of
5% are not accepted for investigation, because so much of cobalt stearate gives a high
volume of bubbles. This model does not reflect the real picture of strength characteristics.

Instead, the samples with the same concentration of cobalt stearate, but produced at
lower turns were used. With increasing exposure time, sample with concentration of cobalt
stearate 5% yield samples at 3%, because firstly, for such a large number of accumulted
radicals, as in samples with a concentration of 5%, beginning the process of crosslinking,
and secondly, visible to the naked eye stearate cobalt particles in the thick film perform
function of reinforcing the principle of reinforcing particles.

Determination dry residue dissolving in xylene. Film samples with concentrations of
cobalt stearate 0.1, 0.5, 1, 3, and 5% were obtained following dependence.

The graph in Figure 1 clearly shows that over time, the strongest fall observed in the
weight value once the concentration of cobalt stearate 3%, due to the most intense
destruction of macro-chains for the concentration.

There is a complete dissolution of the sample with the concentration of cobalt stearate
3%, indicating the deepest in this number of samples degradation of the polymer chains.

120

100 [

Mass loosing, %

60 3

40 t

20

0 1 1 1 1 1
4 8 12 16 20
Exposure time, h

Fig. 1. Dependence of weight loss in dissolving in xylene for pure PE and cobalt stearate
contented. Concentrations are 1 — 0%, 2- 0,1%, 3 - 0,5%,4 —1%,5—3% and 6 — 5%.
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Determination of water absorption. For comparison, in each row exposure time,
studied a sample of pure PE films.

Speaking about the most effective concentration of cobalt stearate 3%, the graph
presented in Figure 2 shows that in times of irradiation 8-16 hours, water absorption is
reduced, as well as in most of the samples which could be explained by the phenomenon of
crosslinking, which also initialized UV-radiation [12],[13]. This analysis allowed to
determine not only the amount of water absorbed, indicating the degree of degradation of
the polymer chains, but also clearly see the influence of moisture in the environment to
your samples. Since moisture is an additional natural factor and affect sent to landfill mini
package with UV radiation, no harm will see qualitative changes in the samples [10].

w w B
o &) o

N
(¢}

Water absorbing, %

20

15

10

()

4 8 12 16 20
Exposure time, h

Fig. 2. The dependence of water absorption of the exposure time for pure PE and cobalt
stearate contented. Concentrations are 1 - 0%, 2- 0,1%, 3 - 0,5%,4 - 1%,5—3% and 6 — 5%.

After the moisturising, some samples were not possible to weigh because of the fact
that they are almost completely dispersed or dissolved. The most effective concentration is
3%.

Infrared spectroscopy. Figure 3 shows the infrared spectrum of the film of pure PE. It
is characterized by peaks is in the range of 2930 cm™ to 2840 cm™, corresponding to
oscillations of group CH, (assym) and heart failure, as well as peaks in 1460 cm™ (8CH,),
1365 cm™ (3CH,) and 710 cm™ (yCH,).

Significant changes in the internal structure of samples with a concentration of 3%
cobalt stearate can be seen already after 4 hours of irradiation under UV. There was a big
peak in the area of 1710-1725 cm™, indicating the formation of ketone groups. Ketone
groups show that the dissolved polymer chain really started to attach oxygen. In addition,
the area of 1150 cm™ peak seen characterizing the alcohol group C-O, which also shows
the lipid chains with torn ligaments. As a result of shorter chains, increased water sorption
content in the sample.
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Fig. 3. Infrared spectrum of pure PE films
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Fig. 4. The infrared spectrum of the film containing 0.1% cobalt stearate without irradiation
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Fig. 5. The infrared spectrum of the film containing 3% cobalt stearate after 4 hours of
exposure
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Fig. 6. infrared film containing 3% cobalt stearate after 8 hours irradiation
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Fig. 7. The infrared spectrum of pure PE films after irradiation for 8 hours
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Fig. 8. infrared film containing 3% cobalt stearate after 12 hours of exposure
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Fig. 9. The infrared spectrum of pure PE films after 12 hours of exposure

Comparing film samples without filling stearate cobalt and filled with cobalt stearate
with concentration of 3% after exposure for 12 hours, conclusions can be done. Over time,
deeper 1710-1725 cm™ peak in the area, indicating that the increase in ketone C = O groups
and deepening oxidizing of chains. In addition, the peak in 1150 cm™ zone was deepened
in, that of alcohol, which is oxidized one end of the chain, accumulate over time.

Data of Infrared spectroscopy clearly show that cobalt stearate percentage in area of
3% actually works as destabilizing additive that promotes oxidation and degradation of
polymer marco-chains.

Conclusion

The timer-based composition based LDPE and cobalt stearate at maximum efficiency
in the neighborhood of 3% concentration is developed, proved its effectiveness and
efficiency. In this part of the composition there is a profound degradation of the polymer
chains that proved complex of analyzes, which simulated use of the product for the purpose
of the film, and after that - the impact of environmental factors.
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Introduction. The aim of this survey was to evaluate
the consumers' behaviour of dietary supplements and over
the counter drugs on the market in the Czech Republic and
to define four main segments of customers. Group of
pharmacy customers in the Czech city was interviewed to
find out, how often they buy dietary supplements and over
the counter drugs.

Materials and methods. Respondents came from a
sample aged from 18 to 80 and most of respondents were
rather higher educated. A method of research was structured
questionnaire. Respondents were asked prior drugstores.

Results and discussion. There is a need for consumers'
education on reliable use of herbal medicines and herbal
dietary supplements, in order to improve their awareness of
the limits of herbal remedies safety and potential risks of
their combination with drugs. The most important findings
are, in the Czech Republic 86 % of respondents buy dietary
supplements and majority of responded consumers (64 %)
believe its effect on health. Based on our research, four
segments were defined, called as ,,caring®, ,misttrustful®,
,hatural“ and ,trustful”. ,,Caring™ customers are the most
numerous (64 %) and buys the most painkillers, but spend
almost the least amount of money (5.29 € per month for
over the counter drugs and dietary supplements). “Natural*
customers have share of 14 % in the Czech population. This
group buys mostly dietary supplements and other types of
drugs. “Trustful* buyers prefers medicines for flu and colds
and for digestion. They have also the second highest
payments for over the counter drugs and dietary
supplements. “Misttrustful“ customers do not buy any over
the counter drugs and dietary supplements.

Conclusion. This research builds on the existing
literature on pharmaceutical marketing and gives
comprehensive findings about Czech dietary supplements
and over the counter drugs market.
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Introduction

Dietary supplements are vitamins, minerals, amino acids, specific fatty acids, extracts
and other substances with significant biological effect (by Act No. 110/1997 on food as
amended by the Act No. 306/2000 Sb. § 2. letter i). These products are available in
pharmacies, drugstores, groceries and are available without any prescription. Prior bringing
them in the market, National Health Institute has to evaluate their health harmlessness. In
contrast with pharmaceuticals, nobody evaluates their effectiveness [1].

Dietary supplements are also products which look very similar to pharmaceuticals, but
this is only specific category of foodstuffs. It is concentrated source of vitamins and mineral
substances or other substances with nutritional or physiological effect, contained in the
foodstuff itself or in the combination of foodstuffs, intended for direct consumption in
measured small unit quantities. Another goal of dietary supplements is to supplement the
normal diet consumer level and positively affect his or her health.

In the Czech Republic dietary supplements are solved in the following legislative
documents. Bill of Ministry of Health No. 225/2008 Sb. defines requirements for dietary
supplements and food enrichment (amended by bill No. 352/2009 Sb — changes of
recommended dose of some minerals and vitamins), where are listed allowed vitamins and
mineral substances, their purity and maximum amounts per daily dose. Bill No. 352/2009
Sb. also presents a list of plants, which are prohibited for production of dietary
supplements. Other documents which deal with dietary supplements are Act No. 110/1997
Sb., on food and tobacco products and Ordinance of European Parliament and European
Council No. 1924/2006 on nutrition and health claims made on food labelling [2].

Literature review

Customer behaviour reflects the totality of their decisions regarding goods, services,
activities and ideas, namely the acquisition, consumption and disposal of goods or services
[4]. Customer behaviour is influenced by cultural, social and personal factors. Cultural
factors are presented as the largest and broadest group and they include ethnicity, religion,
racial group and social class. Social factors comprise family, reference groups, social role
and position in society. Personal factors include age, occupation and lifestyle [5].

There are two approaches to the analysis of customers: quantitative and qualitative.
Qualitative analysis may be performed by the black box model, which is based on stimulus
and response. Advertising can be one of the stimuli. A marketer looks for the reasons why a
customer responded. Another qualitative analysis is based on the decision-making process,
which includes recognising the problem, searching for information, evaluating alternatives,
purchase decision and behaviour after purchase.

Customer behaviour is an ongoing process. This process does not end with purchase
and payment. It involves the handling of products, repeat purchases and satisfied or
unsatisfied behaviour [6].

Customer behaviour involves many different actors. Each of them has a different role.
Each role may be performed by one person or one person can perform many roles. The
purchaser and user of a product may not be the same person. Other roles include informant,
decider and influencer [6].

Customer behaviour comprises five elements. Each of these elements influences
marketing strategies and tactics. In models of customer behaviour, many questions describe
behaviour accurately, such as what a customer buys and when and where a customer buys
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it. The actors in a decision-making process have many roles: information gatherer,
influencer, decider, purchaser and user. The decision-making process takes place at a
certain time

Advertising can play an important role in a decision-making process, especially
informing and influencing. Advertising informs about new and existing medicaments, and
an advertisement may have different forms such as television and radio advertising,
advertising on the Internet, in pharmacies or in magazines. This is valid for the
medicaments freely available.

These factors may affect the Decision making process. Purchasing decision-making
process has several phases. The phases are follows: recognition, information search,
alternative evaluation and selection, outlet selection and purchase, and post-purchase
processes. There are certain factors that play a role at each phase [7].

Consumer behaviour is influenced by many factors. Customers are influenced by a risk
of buying, innovativeness in the adoption of new products, variety in purchase, retail
facilities or window displays, and interviews with other persons about purchases [9].

Internal and external factors affect customers. These facts are transferred to decision-
making process by affected customers. Individuals develop self-concepts and subsequent
lifestyles based on a variety of internal and external influences. These self-concepts and
lifestyles produce needs and desires. It affects the decision-making process, as is indicated
in [7]. The decision-making process affects internal and external factors in the form of
experiences and acquisitions.

The internal factors are determined by customers. Hawkins et al. divide these factors
into seven groups — perception, learning, memory, motivation, attitudes, personality, and
emotions [7].

The perception is a process by which individuals receive and assign interest to stimuli.
Stimuli are gathered through the five senses — sight, hearing, touch, taste and smell.
Perception of object results from the interaction of two types of factors: stimulus factors
(size, colour) and individual factors (including sensory processes, experience, basic
motivations and expirations of individual). Learning is change in the content and structure
of long-term memory; it is the result of information processing [8].

Memory can be divided into short-term memory and long-term memory. Each
individual has short-term memory (working memory), it is a portion of total memory that is
currently activated or in use and long-term memory, and it is that portion of totally memory
devoted to permanent information storage [7].

Sort-term memory has a limited capacity to store information and sensations and long-
term memory is viewed as an unlimited, permanent storage.

Jamal et al. (2006) describe motivation based on two types of psychosocial needs:
personal and social. Motivation is the reason for behaviour, e.g. purchase). The reasons
may be personal or social. The personal motives include the needs for role-playing, self-
gratification, and diversion, learning about new things, physical activity, and sensory
stimulation.

The social motives include the communication with others, group attractions, status
and authority, and pleasure in bargaining.

Attitudes are described by Hawkins et al. as an enduring organization of motivational,
emotional, perceptual and cognitive processes with respect to some aspect of the
environment. The internal factors are also: personality (characteristics of person), and
emotions (relatively uncontrolled feeling that affect behaviour) [7].
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Hawkins et al. divide external factors into seven groups — culture, subculture,
demographic characteristic, social status, reference groups, family, and marketing activities
[7].

Culture can be defined as the values, beliefs, preferences and tastes handed down from
one generation to the next. Every marketer need to understand their role in consumer
decision making.

Marketing strategies have to be varied in each area. This is due to the differences in
cultures in different areas [8].

Hawkins et al. define subculture, demographic characteristic, and family as follows.
Subculture is a segment of a larger culture whose member shares the distinguishing values
and patterns of behaviour. Subculture produces unique market behaviours. Members of
subculture are part of the larger culture. Demographic characteristic includes the number,
education, age, income, occupation and location of individuals in society. Family has a role
in teaching children how to consume and household decision making [7].

Social status and reference groups are defined as follows. Social status — consumers
belong to a number of social groups. Differences in group status and roles can affect buying
behaviour. Status is the relative position of any individual member in a group [8].

Roles define behaviour that members of a group expect of individuals who hold
specific positions within that group. Groups define formal roles and others. Reference
groups influence person’s behaviour by the value structures and standards. Children are
especially vulnerable to the influence of reference groups. They base their buying decisions
on outside forces (television, internet, fashion icon, singer, actor and other celebrity,
friends). Reference groups have a few members act — opinion leaders. They share their
experience and opinions about new products [8].

Marketing activities is concentrated in product strategy, price strategy, place strategy
and promotion strategy. Marketing communication has an important role in the decision
making process.

It can be realized using advertising, promotion, public relations, direct marketing and
personal selling.

Purchasing behaviour of customers can be divided into two categories. Customers ask
themselves two types of questions — (1) whether the customers buy products, (2) which
products the customer buys (if there are substitutes). Consumers have a difficult situation in
deciding because the number of variants available as the market grows. There is the
problem of how people choose from among a large number of variants. People make
decisions based with the aim of maximizing their total benefit in relation to their budget
line.

In 1999, pharmaceutical companies spent 1.8 billion dollars on direct-to-consumer
advertising com-pared with less than 300 million dollars in 1994 [10]. US research on
prescription drugs has shown that customers are increasingly exposed to direct-to-consumer
advertisements. The results show that doctors are increasingly confronted with patients who
ask questilons or who make suggestions based on these advertisements [10].

Pharmaceutical marketing influences customers very intensively [16] as well as
culture [17]. Another interesting findings about relations between dietary supplements
consumption and their sweetness presents [18]. Conclusions about determinants of dietary
supplement use depicts [19] and [20].
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Analysis of Czech market of drugs and dietary supplements

Drugs and dietary supplements can be described in the following way. Expenditures of
health insurance companies on prescription drugs have a growing trend (values are not
adjusted for inflation). Expenditure of health insurance companies on prescription drugs
since 2008 increased by 10.25% (adjusted for inflation only 1.44%) and the average cost of
a prescription medication given to the insured of 8.67%. (Adjusted for inflation, however,
we get a negative value for cost reductions of -0.12% for the years 2008 to 2012) [3].
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Figure 1. Structure of drugs sales in 2006-2013:
1 — Health insurance expenditures for prescription drugs
2 — Average costs for prescription drugs per policyholder
Source: own elaboration based on [12], [14]

Development of the volume of distributed drugs. Compared with other European
countries shows that the Czech Republic has a lower than average consumption of drugs
both in absolute terms and in purchasing power parity, the lower values reached Estonia,
Poland and Denmark. Interesting is not finding that the Nordic countries (of the countries
plus Norway and Finland the consumption of drugs, despite climatic conditions, rather
lower than necessary to Germany, France or Belgium. Remarkable is also the result of
Slovakia, which has purchasing power parity consumption higher 44%.

The average price of drugs for the past 11 years has risen by 125%, but adjusted for
inflation, we conclude that the average price for drugs from 2001 to 2012 actually fell to
95.9%.
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Figure 3. Average prices of one packet of drugs in €
Source: own elaboration based on [15]
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Materials and methods

Relations between information about over the counter drugs and dietary supplements
and their real consumption are illustrated by research made in February 2013 in Czech city
with 12,000 inhabitants, frequently visited by tourists with the sample of pharmacy visitors.
Respondents came from a sample aged from 18 to 80 and most of respondents were rather
higher educated. A method of research was structured questionnaire. Respondents were
asked prior drugstores.

Structured questionnaire with sixteen questions has been used for personal
interviewing.

Table 1
Sample structure (n = 125)
Source: own elaboration

Male 20.0% Primary 9.6%
school
Sex )
Female 80.0% Education | Secondary  |60.8
school
18 -25 35.2% University 29.6%
26 - 35 12.8% Employed 45.6%
A 36 -45 20.0% Unemployed |6.4%
ge .
46 - 55 20.0% Social status | Entrepreneur |8.0%
56 - 65 10.4% Student 32.0%
66 and more | 1.6% Pensioner 8.0%

The obtained data were analysed with use of factor analysis using Varimax rotation
and cluster analysis were created by four mutually heterogenecous segments. Market
segmentation is the process of distribution of customers within each market into distinct
groups. Whose members share a similar level of interest in the same or a comparable set of
needs that can be satisfied certain market supply [11].

Result and discussion
Individual frequency of purchase of medications and dietary supplements, and

spending on them can be compared by each segment. These findings are presented in Table
2.
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Table 2
Frequency of purchase of over the counter drugs
and dietary supplements and expenses for them
Source: own elaboration
Frequency | Frequency | Frequency | Frequency | Frequency| Average
of buying of of buying | of buying of monthly
dietary purchase |painkillers| drugs on | purchase | expenses for
supplements of the of other | medicines
medicines digestion drugs and dietary
for flu and supplements
colds
Caring
64 % 2.67 2.35 3.34 0.70 0.27 529¢€
Distrustful
never never never never never 0€
14 %
Natural
14 % 3.26 1.88 0.99 0.18 0.53 7.77 €
Tr;i;ﬁﬂ 1.4 34 24 0.8 never 722€
()

Caring, who are also the most numerous segment, comprising 64% of respondents
prefer natural products and health care is a priority for them. They believe that the use of
drugs burdens the body. These customers are not characterized by extreme values in the
purchase of over the counter drugs and dietary supplements fall more into the mainstream
consumption. The only exceptions are medications to hurt (3.34 / year), which buy even
more than three times more often than the natural segment of consumers.

Distrustful of the effects of dietary supplements do not believe supplements just pull
the money and pharmaceutical products are harmful, according to them, which also reflects
the fact that none of the monitored products not purchased. This segment as the table
showed purchase no drug or dietary supplement.

For the segment of natural, health care is a priority, but despite a positive relationship
with the natural healing products are essential medications is always in stock. This
characteristic is also in their purchasing behaviour, which can confirm the high frequency
of purchase of dietary supplements (3.26 / year) on one side and lowest frequencies buying
drugs for flu and colds (1.88 / year), painkillers (0, 99 / year), and drugs for digestion (0.18
/ year). Based on the presented data, we can say that a healthy lifestyle has a positive effect
on the morbidity of consumers and therefore to purchase drugs.

Trustful believe that pharmaceutical products use is not harmful, and this intention
should be reflected in their purchasing behaviour. This group of customers buys carries out
the highest number of sales in the category of drugs for flu and colds (3.4 / year) and
ingesting drugs (0.8 / year). The table also shows that two maximum values of purchases
are done by this group.
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Conclusion

Czech market of over the counter drugs and dietary supplements have had since 2008
rising trend in health expenditures for prescription drugs but average costs for prescription
drugs per policyholder fell down in 2010, 2011 and in 2013. Comparing the volume of
distributed medicines in the Czech Republic with other European Union countries, Czech
Republic has under average consumption and only Estonia, Poland and Denmark have
lower amount distributed medicines. In total, average prices of one packet of drugs since
2001 till 2014 have doubled.

Based on our research, in the Czech Republic we can define four types of over the
counter drugs and dietary supplements buyers. The most numerous (64 %) are customers
called ,,caring™ who buys the most painkillers, but spend almost the least amount of money
(5.29 € per month for over the counter drugs and dietary supplements). The second
numerous group of customers are ,natural with them share of 14 % in the Czech
population. This group buys mostly dietary supplements and other types of drugs. Group of
Htrustful® buyers prefers medicines for flu and colds and for digestion. They have also the
second highest payments for over the counter drugs and dietary supplements. The rest of
respondents are ,,mistrustful” customers, who do not buy any over the counter drugs and
dietary supplements.

Acknowledgments. The research was supported by grant F2/94/2015 “Analysis of
quality labels utilization in the Czech food market and efficiency of campaigns
supporting them” at Faculty of International Relations, University of Economics,
Prague.
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Introduction. The theme of our exploration is devoted to the
problem of the developing of Ukrainian enterprises of alcohol
industry, which are in a very negative condition nowadays. One of the
methods of improving the condition of the alcohol enterprises is the
creation the mechanism to increase profitability by implementing
innovations.

Materials and methods. To make a research we used methods
of analysis. Using the method of statistics analysis, we can see the
proportions of innovations in European industry and using method of
comparison for further research. To analyze the concept of innovation
and the need for innovation in the business, improving the
profitability and competitive ability of the company theoretical
method was used.

Results. The alcohol industry of Ukraine needs resuscitation
and entering new markets for selling of alcohol. For Ukraine, it is
necessary to invest in innovative retooling factories and convert part
of the plant to produce other products.

For the purpose of successful and competitive development of
enterprises of alcohol industry is suggested the mechanism to
increase profitability by implementing of innovation activity. The
mechanism consists of such constituents such as strategic planning,
which included the pre-planning and strategic planning processes.
The next constituent is to determine the methods of increasing the
profit for enterprises of alcohol industry. To reach this the
implementation of innovation in technological process to reduce the
production costs of alcohol is necessary. This step makes it possible
to reduce the price of alcohol for sale. In addition the enterprises of
alcohol industry would have the possibility to enter new markets.

The next step is to create the fund of innovation. The next
constituent is to reduce the risk for enterprises of alcohol industry to
innovate. For example to use grants covering a percentage of
business costs, which can be awarded for defined activities on either
a first-come-first-serve or competitive bidding basis. The last step is
to achieve the support of the government in providing innovation
activity for enterprises of alcohol industry.

Conclusion. A complex approach to the study of innovation
activity allowed not only to analyze precisely the materials but to
reach specific conclusions, based on the analysis that we need to
implement technical innovations, organizational innovations,
economic innovations, it is necessary to improve the function of
forecasting and planning, social innovations, legal innovations.
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Introduction

The innovative development of companies is a part of the innovation economic
development and is an important aspect reproduction of industrial relations which consists
the updating of the composition and construction of capital assets and improving of their use
as in its formative stages, and scientific technical preparation of production.

We can’t underestimate the importance of innovation for the development of a modern
economy of Ukraine. It is through innovation the economic growth can be achieved in the
nearest future. The innovative development as a fundamental factor in economic recovery
reflected in fundamental studies of foreign scholars such as R.Akoffa, P.Drukera, F.Portera,
B.Santo, B.Tvissa.

There are many works in which the main subject is the problem of innovative
development of companies, in which such questions are discussed: the content, factors,
trends, strategies and methods of such development, its influence on the development of the
state and the regions, some industries and enterprises. The leading The most famous
Ukrainian researchers mentioned directions of innovative development companies: VP
Aleksandrov, IV Alekseev, AI Amosha., SS Pharmacist, VM Heets, VM Goncharov, MI
vale, VI Landik, MN Lepa, O. Savchuk, MG Chumatchenko, IB Shvets.

Perhaps the best known is the concept of creative destruction. Joseph Schumpeter was a
renowned economist who first coined the term. He argued that innovative thinkers develop
new products and technologies that over time make obsolete a product or process that had
once dominated its market. The innovation often starts at the low end of the market (for
example, with lower priced goods or components of higher end products) and slowly works
up to the higher end, taking market share from the big players as processes and products
improve. Schumpeter's relationships with the ideas of other economists were quite complex
in his most important contributions to economic analysis — the theory of business cycles and
development. Following neither Walras nor Keynes, Schumpeter starts in The Theory of
Economic Development with a treatise of circular flow which, excluding any innovations
and innovative activities, leads to a stationary state. The stationary state is, according to
Schumpeter, described by Walrasian equilibrium [1].

Schumpeter was the most influential thinker to argue that long cycles are caused by
innovation, and are an incident of it. His treatise on business cycles developed were based on
Kondratiev's ideas which attributed the causes very differently. Schumpeter's treatise brought
Kondratiev's ideas to the attention of English-speaking economists.

We often think of innovation today in terms of technology. While it's true that
technological innovations in the recent past have been groundbreaking, innovation can come
in many forms. It can be a creative new teaching method to enhance student engagement. It
can be a unique incentive program to reward high performing employees. Or it can be a
process, such as lean methodology, a model which streamlines workflows and eliminates
waste to keep costs low while maintaining quality. Innovation can be incremental, such a
slight variation on an existing product formulation (like adding a new color or fragrance), or
a groundbreaking product that revolutionizes an industry. Innovation can respond to a clearly
defined problem, or create a complete paradigm shift when the problem itself is undefined or
the path to a solution is unclear.

The advantages of innovation are not limited to new product development. The models
of innovation are just about as numerous as the objectives they are intended to serve.
Innovation can improve almost every aspect of a product or service life cycle, from business
model innovation to pricing strategies, marketing and service delivery. Think of how
discount airlines, such as Southwest, transformed the airline industry with innovative
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transformed e-commerce with its innovative distribution channels, making a huge array of
products available nationwide virtually overnight [12].

Innovation is not always a new product. Sometimes innovation makes an existing
product or service better. Small entrepreneurial businesses often develop new products that
are components of products that larger, more established firms manufacture and sell under
an established brand name. Cutting edge component parts or pioneering research and
development were provided by smaller firms with innovative ideas. Some small firms have
built their entire business models around developing and producing products that help larger,
well-known companies be more efficient or effective, and ultimately more competitive.

During difficult economic periods, innovation is touted as a source of value creation in
part because firms that implement innovations countercyclical are often more prepared to
rebound when times get better.

However, the problems of innovation potential at the micro level which is represented
companies are not resolved yet. The innovative development means for companies to ensure
the production of certain goods and services to specific market segments. Implementation of
such tasks require companies providing all kinds of resources and achieve the best way to
use them.

Materials and methods

To make a research we used methods of analysis and synthesis, inductive method,
axiomatic method, deductive method, theoretical analysis and graphic methods.

Using the method of statistics analysis, we found the proportions of innovations in
European industry.

Using the methodology of complex analysis of economic activities, we investigated the
enterprises of alcohol industry.

Using methods of grouping and organizing study status and the laws of development of
the objects (distilleries), and determine the influence of factors on the performance of
businesses and the counting of unused reserves and promising to improve production
efficiency.

To analyze the concept of innovation and the need for innovation in the business,
improving the profitability and competitive ability the company theoretical method is using.

Results and discussions

The innovative development of Ukraine can provide the basis for sustainable economic
growth, which contributes to approximation of the living standards of Ukraine to the level of
developed countries. So its role and place of the innovative development determined in the
provision of strategic objectives and interests.

The development of innovation potential in macro-and microeconomic levels are
becoming more relevant for Ukraine that is mainly due to the understanding of the positive
role of innovation to overcome with difficult economic situation.

It is very important to develop the appropriate mechanism to increase the profitability
of the enterprises of alcohol industry by implementation of innovative activity.

According to our opinion the mechanism for the enterprises of alcohol industry should
include:

1. The creation a team of strategic managers;
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2. The creation of strategy of development (strategic planning);
3. The methods of increasing of profit;

4. The creation of innovation fund;

5. The methods to reduce the risk for businesses to innovate;

6. The support of the government.

At first we need to discover the innovative potential of the enterprises of alcohol
industry.

The innovative potential is a comprehensive description of the capacity of enterprises to
innovation activities. This concept is conceptual reflection of the phenomenon of innovation.
Recently, it was included among the terms of economics as an economic category, but in the
modern economic literature, including Ukrainian, there is no unambiguous definition of it .
In research works the term is used at solving other scientific and cognitive tasks. In many
studies the authors focus their efforts on the study of individual innovative capacity, that’s
why there are a lot of specific definitions in the literature.

Analysis of the economic aspects of the concept of "innovation potential” reveals wide
range of approaches to its study. Consider some of them:

1. "Innovation potential - is one of three components of innovation space, which
includes a "personal and business leaders skills, professional and economic training,
professional achievements (author's certificate inventions, etc.), logistical and financial
support";

2. "Innovative potential - a set of different resources, including physical, financial,
intellectual, informational and other resources needed to implement innovation";

3. "Innovation potential has unused hidden capabilities accumulated resources that
could be used to achieve purposes of economic entities';

4. "Innovative potential of the region is a special category, which includes not only
innovative resources and mechanisms for their use in organizational and economic system,
but also the activity of innovation processes in regional economy"[1].

Innovation activities are all scientific, technological, organizational, financial and
commercial steps which actually lead to the implementation of innovations. Some
innovation activities are themselves innovative, others are not new activities but are
necessary for the implementation of innovations. Innovation activities also include process
of researching and development that is not directly related to the development of a specific
innovation.

A common feature of an innovation is that it must have been implemented. A new or
improved product is implemented when it is introduced on the market. New processes,
marketing methods or organizational methods are implemented when they are brought into
actual use in the firm's operations.

Innovation activities vary greatly in their nature from firm to firm. Some firms engage
in well-defined innovation projects, such as the development and introduction of a new
product, whereas others primarily make continuous improvements to their products,
processes and operations. Both types of firms can be innovative: an innovation can consist
of the implementation of a single significant change, or of a series of smaller incremental
changes that together constitute a significant change.

To make your business profitable you need to create a strategic development plan.
Strategic management goes beyond the development of a strategic plan, which included the
pre-planning and strategic planning processes. Strategic management is the deployment and
implementation of the strategic plan and measurement and evaluation of the results.
Deployment involves completing the plan and communicating it to all employees.
Implementation involves resourcing the plan, putting it into action, and managing those
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actions. Measurement and evaluation consists not only of tracking implementation actions,
but, more importantly, assessing how the organization is changing as a result of those
actions and using that information to update the plan [11].

To be the most successful, leaders need to be facilitators, coaches, consultants, and
consensus-builders. Transformational leadership is described by Bernard Bass as, superior
leadership performance that occurs when leaders broaden and elevate the interests of their
employees, when they generate awareness and acceptance of the purposes and mission of
the group, and when they stir their employees to look beyond their own self interest for the
good of the group. Acquiring transformational leadership traits requires hard work and
dedication, willingness to take some risks, and internalizing the organizations vision and
guiding principles.

Indicators for assessing the outputs and outcomes of business innovation measures
should permit an analysis of the quantitative impacts on business innovation activities and
results and the verifiable changes in co-operation patterns within other actors in the
innovation system. They should also facilitate a qualitative assessment of the extent to
which the intervention has improved in-house capacities of firms to continue to invest
effectively in innovation and to extend or strengthen knowledge acquisition and exchange
[15].

Ilustrative evaluation questions and indicators that may be used to focus an evaluation
are set out below (Table 1).

Strategic planning is an organizational management activity that is used to set
priorities, focus energy and resources, strengthen operations, ensure that employees and
other stakeholders are working toward common goals, establish agreement around intended
outcomes/results, and assess and adjust the organization's direction in response to a
changing environment. It is a disciplined effort that produces fundamental decisions and
actions that shape and guide what an organization is, who it serves, what it does, and why it
does it, with a focus on the future. Effective strategic planning articulates not only where an
organization is going and the actions needed to make progress, but also how it will know if
it is successful.

Alcohol industry is one of the most profitable industries in Ukraine. Alcohol is used in
distillery and liquor industry, in perfumes and cosmetics and confectionery industry, in
vitamin production, medicine and engineering. Baking and fodder yeast, liquid carbon
dioxide, feed vitamins are produced in alcohol plants.
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Table 1

Indicative evaluation questions & illustrative indicators for funding for business innovation

Indicative evaluation questions

Examples of possible indicators

- To what extent is the measure focused on
firms or sectors of the regional economy
facing specific difficulties to innovate or
with a specific potential?

- Is the measure reaching firms with a latent
potential to innovate?

- % of firms assisted which previously
reported negligible R&D or innovation
expenditure

- Renewal rate (% of previously non-
assisted enterprises supported)

- Is the public funding being disbursed using
the least possible (human and financial)
resources by the implementing agency?

- Are the application, selection and funding
procedures managed so as to minimise the
cost to beneficiaries?

- Managerial efficiency (e.g. management
cost per euro disbursed compared to
benchmark programme).

- Stakeholders assessment of programme
management (qualitative) Satisfaction of
beneficiaries with programme procedures
(survey/interview returns)

- Has the funding provided generated
additional innovation activity in the
beneficiary firms?

- Have the projects outcomes improved
competitiveness of the beneficiary firms?

- Trend in R&D intensity (R&D expenditure
as a share of turnover) compared to baseline
(preintervention)

- Trend in performance indicators such as
sales from new products/services; growth in
productivity, etc.

- Has the funding induced learning and/or
built capacity in beneficiary firms enabling
them to maintain their innovation intensity?
- Have new co-operation linkages been
developed between beneficiary firms
(and/or with other innovation system actors:
financial intermediaries, etc.)?

- Post-project change in innovation
expenditure, retention or additional hiring of
qualified personnel to manage innovation;

- Identification of new co-operation patterns
(survey or monitoring data).

Alcohol industry in Ukraine requires the implementation of significant reforms in
alcohol production. The main enterprise of alcohol industry in Ukraine is the State
Enterprise of alcohol and liquor industry "Ukrspirt" (SE "Ukrspirt"). It was formed in
2010. It was formed by attaching of the 41 plants. SE "Ukrspirt" was created to control the
volume of production and sale of alcohol in Ukraine.

The State Enterprise of alcohol and liquor industry "Ukrspirt" (SE "Ukrspirt") is the
only authorized producer (a monopolist) of ethyl alcohol in Ukraine, which is mainly used

for the production of alcoholic beverages.
The main products are:

1. Ethyl alcohol that is made by grain;

2. Ethyl alcohol technical;
3. Vodka;
4. Bioethanol;
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Technical products and household chemicals;
Fraction of ethanol;
Fusel oil;
Concentrate of Esther — fusel;
9. Carbon dioxide;
10. Concentrates of kvass wort;
11. Brewer’s malt.

Alcohol industry in Ukraine is at 25 percent of its capacity for the production of ethyl
alcohol, but fully satisfies the internal needs of the state in ethyl alcohol.

Permanent decline in production and sale of alcohol is shown in Table 2.

Unfortunately, during the last eight years management of a company did not spend
money not only for renewal of fixed assets, but also of maintenance of equipment at the
vast majority alcohol factories.

But State Enterprise ”Ukrspirt” has some problems and innovation activities can help
to resolve this problems. The main problem of alcohol factories in Ukraine is old equipment
that needs to be upgraded.

Also we need to notice a service innovation. Service innovation is defined as the
introduction of novel ideas that focus on services that provide new ways of delivering a
benefit, new service concepts, or new service business models through continuous
operational improvement, technology, investment in employee performance, or
management of the customer experience.

PN

Table 2
Production and realization of SE ”Ukrspirt” (2011-2013)
2011, thousand 2012, 2013, thousand

Index decaliters thousand decaliters decaliters

production |realization |production realization |production |realization
Alcohol: 15 620,39 | 15233,09 13516,79 | 1422794 | 14 616,42 | 12 311,17
ethyl alcohol 14 510,50 | 14 115,41 12 253,21 13 003,82 | 12 856,79 | 10 628,10
technical alcohol 1 109,89 1117,68 1263,58 1224,12 | 1759,63 | 1683,07
Component
of motor fuel 1 208,86 1215,83 2107,23 2153,06 | 5061,89 | 4938,50
alternative
Production 945,20 867,00 622,93 713,34 402,89 435,88
Bioethanol 793,72 767,40 1 240,65 1321,43 | 439326 | 4389,09
Total 18 568,17 | 18 083,32 17 487,60 | 18 415,77 | 24 474,46 | 22 074,64

The nature of services may explain the limited research that has explored innovation
and its implementation. Labor intensity, high variability of delivery, coproduction with the
consumer, intangibility, and the perish ability or time sensitivity of services makes
innovation in services substantially different in type and in adoption processes from the
innovations in traditional manufacturing settings.

Given that focus on customers, and the critical role of the social system in the
implementation of change, it is likely that the success of implementing service innovations
relies on appropriate processes and administrative structures. Service innovation rests on
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both creating something new, and on coproducing it. One clear feature of service
innovation is that it is characterized as having a greater organizational dimension than
innovations in manufacturing contexts. Indeed some researchers have argued that a firm’s
long-term success may rely more on an overall firm-level innovation orientation that
produces the capabilities that spawn innovations and less on specific innovations.

A strong climate for the implementation of service innovations that takes into account
how the innovation fits the company’s value proposition and stresses employee motivation
has also been given some conceptual and empirical attention.

Once an innovation has been selected, postadoption processes constitute the internal
diffusion strategies directed toward members of a social system. Postadoption
implementation approaches involve the ways in which information about the new idea are
shared with those employees who must execute on the innovation. Even though this
execution stage is most often identified with innovation failure, it receives the least
attention from innovation researchers.

In the implementation process, the nature of the information exchange relationship
determines the conditions under which an employee receives knowledge or has experience
using the new idea. Several different information-exchange strategies can be used,
including those focused on individuals, typically, individual counseling by managers or
change agents, and those at the group level, such as staff meetings, cross-functional teams,
and focus groups.

Most EU countries have a number of measures to support science and industry
collaboration that fall into two broad types. The first type supports one-off, smaller scale
projects, whereby researchers from a firm and research institute work together, with a clear
division of labour, to achieve a scientific, technological or innovation objective. Such
interventions (e.g. innovation vouchers) often focus on resolving a specific technological
problem, or developing a prototype for a new product.

At the other end of the spectrum, a second type of measure supports research institutes
and firms to engage in longer-term strategic collaboration. These interactions can range
from looser networking on a key enabling technology for the regional economy to the
establishing and joint governance of a formal legal entity with firms and research institutes
as shareholders.

Direct financial support to enterprises to undertake product development, enhancing
product design, prototyping, process innovation, technology acquisition, organisational
change, improvements to product marketing, etc. is possibly the most prevalent innovation
measure in industrialised countries. In the EU, State Aid rules limit the scope of subsidies
to business R&D projects or equity financing, in early-stage financing of innovative firms,
provided from Government funds. Whilst the forms of support vary, all aim to reduce the
risk for businesses to innovate:

- grants covering a percentage of business R&D costs, which can be awarded for
defined activities on either a first-come-first-serve or competitive bidding basis;

- soft loans provided either directly by a government agency or through commercial Y
banks or other financial intermediaries. In some cases, such loans may be reimbursable only
under specific conditions (e.g. in the event that a product development project is successful
and the company generates new sales);

- government loan guarantees intended to facilitate the granting of business loansY by
commercial banks or other financial intermediaries reducing the need for businesses to
provide collateral when applying for a loan.
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- government support to seed capital, business angel networks and early stage
ventureY capital funds, which may take one of several forms: creation of a fund-of-funds,
co-investment, etc.

The classic argument for Government support to business innovation activity is the
existence of a ‘market failure’: a company that invests in innovation is unable to capture the
full returns as it cannot stop other firms from copying or further developing the technology.
This leads to a socially non-optimal level of investment in R&D as well as non-
technological forms of innovation. Public funding of innovation projects aims to assist
firms to do materially more development work than would be the case otherwise, producing
more innovation.

Evaluations of business innovation measures seek to elucidate the impact of one or
more funding measures on the innovation activity of the target enterprises. Often funding
measures are launched as a ‘suite’ of support with, at least on paper, an inter-linkage
between say a small ‘innovation voucher’.

Conclusion

We have to implement novelties and innovations: technical innovations - new
products, technology, construction, equipment, organizational innovations - new methods
and forms of all types of activities of SE Ukrspirt” and their institutional department,
economic innovations — improving methods of economic management, it is necessary to
improve the function of forecasting and planning on SE “Ukrspirt”, it is necessary to
improve the methods of financing , pricing methods, methods of motivation and
remuneration, social innovations - different forms of activation of human capital, including
new forms of professional training, encouraging his creativity, promotion of his work,
creating comfortable living and working conditions; legal innovations - we need new and
transformed various laws and legal documents (laws) that define and regulate all activities
of enterprises and organizations or certain groups or individuals.
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AHoTaiil

Be3neka xap4yoBuUX NPOAYKTIB

JocaigaeHHs TOKCHKOJIOTiYHOro Ta apMaKoI0rivHoro BIVIMBY HOBUX KyNasKiB Ha
oprani3m OioJioriunux 06’ €KkTiB

. . 1 1 o .

Haranis [Tenkina', Jlapuca Tatap', Tanna 3aituenxo’, JImutpo JIuTkin’

1 — Xapxiscoxuil OepoicasHuil yHieepcumem xapuyeanHs ma mopeieni, Xapxie, Ykpaina
2 — Hayionanvnuil papmayeemuynuii ynisepcumem, Xapxis, Yxpaina

Beryn. Mera nocimifpkeHHsT — TOKCHKOJIOTIYHE BHBYEHHS KyMaxy 3 POCIHHHOI
CHUPOBUHH, SIKMII BUKOPUCTOBYETHCS ISl BATOTOBJICHHS CJIA00aIKOTrOJIbHUX HAIO1B.

Martepianu Ta meromam. Harmili, BUrOTOBJIECHUII METOIOM HATYpaNbHOrO OpOIIHH,
MicTUTh 4,0% aJIKOTOJII0 Ta CYMIIll €KCTPAKTHBHUX PEYOBHH PI3HHUX POCIHH 13 BHCOKOIO
QHTHOKCHJIAHTHOIO aKTHBHICTIO. BHBYaIM MiATOCTPY TOKCHYHICTh KYNaXKy Ta HOTO BIUIMB
Ha NPOOKCH/IAHTHO-aHTUOKCHIAHTHUH CTaH MEYiHKU OLTMX MHIIEH MOPIBHSHO 3 PO3UMHOM
cnupry 4,0% i muBom 4,0%.

PesyabraTtu i obroBopennsi. Iliciasi BHYTpIIIHBOILTYHKOBOIO BBEIECHHS KYyNaxy B
MaKCHMaJbHIH OfHOPa30Bill mnst mumed no3i 36,1 1/kr ympomoBx 14 1HIB O3HaK
IHTOKCHUKAIIi y TBapHuH He croctepiranocs. Cepenus Maca TBapuH (24,33 r) He BUXOIUIA 32
Mexi (i3ionoriuHoi HOpMHU Ta BiporizHo He BiapizHsuiacs (p > 0,05) Bin mMoOKa3HUKIB
cepeHbOI MacH TBApUH I'PYNHU IHTAKTHOTO KOHTpOIto (24,33 ).

Macogi koedinientu neuinku (0,1r/10,0r) y TBapuH iHTakTHOTrO KOHTpOIo (38,567) Ta
THX, SKUM yBOmWIM Kynax (39,467), 3HAUHO BiJpI3HSUIMCS BiJ TEYiHKH TBApHH, SKUM
yBoawin nuBo (42,867) Ta po3yuH eTWIOBOrO crimpty (45,633), — 1le moYaToKk pO3BHTKY
KOMIICHCATOpDHUX  TpOsBiB, 30kpema  rimeptpodii  oprany. Kymax  3meHiye
3araJbHOTOKCUYHHI BIUIMB aJKOTOJI0 HAa OPraHi3M TBapWH, Ta HE BUKJINKAB 301IbIICHHS
KOe(]iI[iEHTy MacH TMEUiHKH.

BioximiuHi HoCiDKEHHS TOMOI'€HATY TKAaHWH MEYiHKH TBAPHH, SKUM YBOIWIN KYNaXK,
MOKa3aJM [0 BMICT y TEYiHIN Ji€HOBUX KOH toratiB (3,633 Mkmoib/T), TBK-peakranTis
(2,500 mxmomnb/T), BigHOBIEHOro riyraTioHy (2,420 Mkmonb/T) Ta karanasu (0,163
MKMOJIb/XBT) CTATUCTUYHO HE BiJPi3HSABCS BiJ] MOKa3HUKIB Y TBAPHUH IHTAKTHOT'O KOHTPOITIO
Ta mepeOyBaB y Mexax (i3iosoriuHoi HOpMH. Y TPYHi TBapuH, SKUM YBOIWJIH IHBO,
3HW)KYBAaBCSl BMICT BIJTHOBJIEHOTO TJyTaTioHy (2,267 MKMOJB/T) Ta 3MEHIIyBajacs
aktuBHICTh KaTana3u (0,153 MxMonb/xBT). Y rpymi TBapuH, SKUM YBOJAWIN PO3YHH
cnupTy, BiporigHa 3miHa (p < 0,05): 3poctaB Bmict TBK-peakrantiB (3,033 MKMOIB/T),
3HW)KYBaBCSl BMICT BiJHOBJEHOro miytaTioHy (2,333 MKMOJB/T) Ta TpHTHIYyBajacs
akThBHICTh KaTtanasu (0,157 MKMOJIB/XBT).

BucnoBkn. Hamoi Ha OCHOBI JOCHI/KYBAaHOI'O KyMaXky 3aBAsSKH HasSBHOCTI
AJIKOIIPOTEKTOPHOI i1 Ha IMEYiHKY, MOXYTh OYTH allbTEPHATHBOIO CYyYaCHHM IMBHHM Ta
€11200aJIKOT OJIFHUM HAIIOSIM, SIKi BUPOOJISIOTHCS 3 BAKOPUCTAHHSIM CIIHPTY €THIOBOT'O.

KirouoBi ciioBa: naniti, anmuoxcuoanm, mokCUHHiCmMb, CRUPM, KYNAIC.
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XapuoBi TexHosnorii
Kinetnka rigpoJizy-ekcTparyBaHnHsl NIEeKTHHOBUX PeYOBHH KAPTOIJISIHOI CHPOBHHU

Ouena I'paGoscbka’, Tanna [actyx', Oxcana Jementox', Bomogumup Mipomsuk?,
Tersina Tanatenko', Anina Ba6iit', Amima JJoGpumHiok’
1 — Hayionanvnuii ynieepcumem xapuosux mexuonociu, Kuis, Yxpaina
2 — Hayionanvnuil ynisepcumem biopecypcie ma npupoookopucmysannst, Kuis, Yxpaina

Beryn. Tigpomiz-ekcTparyBaHHSI NMEKTHHOBUX DPEYOBHH 3 POCIUHHOI CHPOBUHH €
OJTHMM 3 HaWCKJIAJHININX Ta HANBa)UTUBIIIUX MPOLECIB TEXHOJOr i OTPUMAaHHS NEKTHHY.
Tomy, mOCHiPKeHHS! BIUIMBY TEXHOJOTIYHMX MapaMeTpiB Ha KiHETUKY LLOTO IPOIECy €
aKTyaJIbHAM.

Marepiamn i wmeromm. IlpeameroM HmoCHiKeHHS OYB Mpollec TiIpomi3y-
€KCTparyBaHHsl IIEKTHHY 3 KapTOIUITHOI ME3TH 3 BHKOPHCTaHHSM XJIOPHIHOI KHCIOTH.
Buxij nekTuHy BH3HAuYaNd y BiJICOTKaX O MacH CyXUX pedoBUH. KiHeTH4HI KOHCTaHTH
PO3paxoByBaH 3a PIBHSHHSAM peakiii nepmoro nopsaky. OOpoOKy eKcriepuMeHTaTbHHUX
JIaHUX, BUOIp PIBHSHB, PO3PaXyHOK Ta YTOUYHEHHsS KOe(il[iEHTIB X PiBHSIHD 3][IHCHIOBAIIN
3 BUKOPHCTAHHSIM METOJy HAalIMEHIIINX KBaIPATiB.

PesyabraT. Ha ocHOBI NmpoBeEHUX EKCHEPUMEHTAIBHHUX JIOCTIHKEHb T00YI0BaHO
KiHETUYHI KPHBI MPOIECY TiAPOJi3y-eKCTparyBaHHsl MEKTHHOBUX PEYOBUH 3 KapTOIUISTHOI
Me3rH B 3aJIEKHOCTI BiJ TemrepaTypu Ta pH cepemoBumia. HaiiGinpimii BIUIMB Ha
HIBHIKICTh peakiii rifpomizy mnpoTonektuHy mae pH cepenoBuma. 3a HEZOCTaTHHOTO
BMICTY KHCJIOTH SIK KaTaji3aropa MpoLecy HaBiTh 3a BHCOKHX TEMIIEpaTyp HIBUAKICTH
peakuii He 3Ha4yHa. [11poJTi3 MPOTONEKTHHY CYIPOBOIKYETHCS PSAIOM HeOakaHUX peaKiil,
OB’ SI3aHUX 3 JECTPYKLIEI0 MEKTUHY, IO YCKIAJHIOE BH3HAYEHHS KOHCTaHTH HIBUAKOCTI
peakmii. IllasixoM  IIaHyBaHHS ~ €KCIEPHUMEHTY 1  CTATHCTHYHOTO  OOpOOJICHHS
EKCIIEPUMEHTAJIbHUX JaHUX BH3HAUYEHO ONTHMAJIbHI NapaMeTpu Ipolecy Tiapodi3y-
eKCTparyBaHHsl KapTOIUIIHOIO INeKTHHY: Temneparypa 75°C, pH rimpomniznoi macu 1,6;
TPUBANICTb T1APOII3y 72 XBHIMHH.

BucHoBkH. 3acTOCYBaHHS PE3yNbTaTiB JAOCIIPKEHb il 9YaC BUPOOHHUIITBA TIEKTUHY
3a0e3MeunTh MaKCUMAIIbHUN BHUX1/ IEKTHHY 0€3 IOPYIIEHHS HOro CTPYKTYpH.

Kunro4doBi ciioBa: nexmumn, kinemuxa, 2ioponis, ekcmpazyeanns, KapmonJis, me3ed.

BioTrexHonoris, Mikpob6ionoris

EdexTuBHicTh aii Ae3iH(eKkTaHTIB 11010 MiKpOOpPraHi3MiB — aAKTUBHUX 30y THUKIB
KaraTHoi THWJII mix yac 30epiranni nykpoBux OypsikiB

Haranis 'yestunceka', CiTnana Terepina', Tersna Heunrop', Ipuna Kacsis®
1 — Hayionanonuii Yuisepcumem Xapuosux Texnonoeiu, Kuis, Ykpaina
2 — Cminancoxutl mexnixym xapuosux mexuonoeiu HYXT, Cuina, Yxpaina

Beryn. OCHOBHOIO NPUYHHOI BTpPAaT OYpSAKOMAcH Ta Caxapo3d, a TaKOX Pi3KOro

3HIDKCHHS SKOCTI CHUPOBUHM Ta HAIBIPOJYKTIB € 3arHMBAaHHSI KOPCHEIUIOAIB B Kararax B
HACJTITIOK BUHUKHEHHS MiKPOO10JIOTIYHHUX MPOIIECIB.

——Ukrainian Food Journal. 2015. Volume 4. Issue 4 — 695



—— Abstracts ——

Marepianu ta mMeroau. B sikocTi 00’€KTiB MOCHIPKEHHS 00paHO: YUCTI KYJIbTYpH
CIIM30yTBOPIOBAJIBHUX OakTepit pomy Leuconostoc Ta MiNemialbHUX TpUOIB, SKI €
aKTUBHUMH 30YyIHMKaMH KaraTHOI THHJII IYKPOBHX OYpSKIB; KOPEHEIUIOOH CeNeKIii
"Oryx"; ne3iH¢ikyroui 3ac00M HOBOT'O TTOKOJIIHHS.

PesynbraTn Ta 00roBOpeHHsl. BH3HAauYCHHS aKTHBHOCTI 30YIHHKIB KaraTHOi THUIII
MIPOBOJIMIIM 33 PI3HUX TEPMIHIB Ta TeMIlepaTypH 30epiraHHs KOPEHEIUIOJIB, MONEepEeIHbO
ypaskeHNX NEBHUM BUAOM 30YyJHUKA KaraTHOI THHJII.

Tak, rpub Botrytis cinerea Pers € nyxe aKTUBHHUM 30yIHUKOM KaraTHOi THUII.
[MinBumenns temneparypu 30epiranns o 15...20 °C cnpusie po3Butky Mucorales ta
HAKOIBII PO3NOBCIOKEHUX BUIIB Mucor mucedo ta Rhizopus nigricans, siKi 32 KOpOTKHI
TEpMiH 3/IaTHI IEPETBOPUTH OYPSIK y HENPUAATHUH 10 IIepepoOIIeHHS CTaH.

B npobax 1mykpoBux OypskiB, ypaxkeHux Geotrichum candidum i Torula beticola, nin
yac 30epirannsa 3a temmeparypu 0...5 °C mporsrom 45 ni6 cmocrepiragach HasBHICTH
30BHILTHBOTO MIIIEINiI0, ajie PO3BUTOK KaraTHOI THUII MPAaKTHYHO HE BigOyBaBCs.

3acobu «Canitapin», «XKaBenp-Kieiiny, «bioge3» Ta «['emOap» BUSBHIM BHCOKY
eQEeKTUBHICTh IIOZ0 MileNiadbHuX I'pUOIB, 10 € MpEeACTaBHUKAMU DPi3HUX poHiB. 3acid
«Hobaxk-hepMeHT» MOpiBHAHO i3 3acoboM «HoOak» BUSIBIAB BHCOKHH aHTUMIKPOOHHIA
e(eKT 10 OLIBII ITUPOKOTO CIIEKTPY MIKPOOPTraHi3MiB.

3aci6 «beracta®» BHSBUB BHCOKY €(QEKTUBHICTh IIOJO0 CIH30yTBOPIOBAIBHUX
OakTtepiif, 30kpeMa poay Leuconostoc, B TOH e 4ac, 3a JaHUX 3HAUYCHb BHUTPAT HE €
epexkTuBHUM mon0 MikpomineriB. Jesindikyrounii 3aci6 «KamopaH» € akTHBHHM IOAO
PI3HUX Tpyn MIKpOOpPraHi3MiB, B TOMY 4YHCIl MIKPOMILETIB 1 CIIM30yTBOPIOBAJIBHUX
Oakrepiil.

BucHoBok. bBinpmiicte A0CHiDKyBaHUX 3aco0iB MaloTh cTaOinbHY (yHTIIMAHY Ta
¢yHricTaTHYHy [if0 MIONO IIUPOKOTO CIEKTPY MIKPOMINETIB Ta e(QEeKTHUBHI 010
MIPUTHIYEHHS PO3BUTKY CIIM30YTBOPIOBAIBEHHIX OaKTEpii.

KarouoBi caoBa: Oesingpexmanm, Mmikpomiyem, Cau30ymeopenwus, baxmepisd
YyKposuil OYpsiK.

Mpouecn Ta o6n1agHaHHA Xap4yoBUX BUPOGHULTB

JBoeTanHa nepepodka MOJIOYHOI CHPOBATKH HAHOQLIBTPALI€I0 TA 3BOPOTHUM
0cMOCoM

1 o 1 o . o o

IBanna Kupuayx', Banepiit Muporuyk', FOpiit 3mieBchkuii', Cepriii [omsayx’
1 — Hayionanvnuii ynieepcumem xapuosux mexuonoeiu, Kuis, Yxpaina
2 — Jhyyvkutl nayionanvHull mexHivnul ynigepcumem, Jhyvk, Yxpaina

Beryn. IlepepoOsieHHst MOJNOYHOI CHpPOBAaTKH, siKa € TOOIYHUM MPOIYKTOM
CHUpPOPOOHOTO BUPOOHHIITBA, TIPEJICTABIISE BEIUKUIA 1HTEPEC ISt MOJOYHOI IIPOMHCIIOBOCTI
3 OISy Ha BUCOKWH BMICT Yy Hil I[IHHHUX Ta MOXHMBHUX PEYOBHH. [IpoTe akTyanbHUM
3aJIMIIAETHCS MTUTAHHS PO3POOJICHHS KOMIUIEKCHOTO IIepepoOJIeHHS CHPOBaTKH, B TOMY
YHCIi MEMOpaHHUMH METOAAaMH, Ta NIISIXIB BUKOPUCTAHHS ITPOAYKTIB ii pO3IiIeHHSI.

Martepianu Ta meromm. J[ns JOCTiNIB BUKOPHUCTOBYBAJIM MOJIOYHY CHPOBATKYy Ta
nepMeaTt, OTPUMaHHM{ Ticias Ti KOHIEHTpyBaHHsS HaHO(iIbTpauiero. ExcrniepumenTn
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MIPOBOJIMIIUCST HAa YCTAHOBIIl HEMPOTOYHOTO THITY 3 BHUKOPHCTAHHSIM HaHOQUIBTpaIiiHOT
OIIMH-II ta 3B0opoTHOOCMOTHYHOI HanoPo memOpaH.

PesyabraTu. BpaxoBylounm BHCOKHMH BMICT JIaKTO3M Y CHPOBATIi Ta pe3yJbTaTH,
OTpUMaHi TpU PO3JiJIeHHI po3uuHiB Jakro3n Ha MemOpani OIIMH-IT obrpynroBaHo
JIOLIBHICTh KOHIIEHTPYBAHHS MOJIOYHOI CHPOBATKM HAHO(UIBTPALIEIO 10 BMICTY CYXUX
pedyoBuH y Hiil B Mexax 20-22%. Ilig 4ac KOHIIEHTpYBaHHS CUPOBATKH CIOCTEpiraiu 2
cTajil 3HWKEHHS NMUTOMOI IPOAYKTHBHOCTI: MIBUAKE 3HIDKEHHS Ha MOYATKy MpOLECY Ta
nojaislie IocTynoBe. I[lepmia crazmis 3yMmoBieHa 3a0pyIHEHHSM MeMOpaHH, a JApyra
00yMOBJIEHa KOHLICHTPaLiHOIO MOJNAPU3aLi€l0, YTBOPEHHAM Iapy OCaly Ta 3POCTaHHAM
HOro TOBIIUHU.

BiamoBimHO 110 aHaiily OTPUMaHHMX 3aJeKHOCTEH NHTOMOI MPOJYKTHBHOCTI Ta
CEJIEKTUBHOCTI 3BOPOTHOOCMOTHYHOI MemOpanu HanoPO Bix THCKYy BCTaHOBIIEHO, IO
pallioHaNbHe 3HAYSHHS THCKY JUIS TIPOBEIEHHS MPOILeCy KOHIEHTPYBaHHS IepMeary ITicist
HaHo(inbTpanii MonouHoi cupoBaTku ckiagae 3,0 MIla. [Ipu Takomy THCKYy muTOMa
MIPOAYKTUBHICTh 3HU3WJIACS BJBIYl 31 3pOCTaHHSAM KOHIIEHTpalii po3unHy Big 6 no 40 r/m,
TOJIi SIK CepelHsl CEJIEKTUBHICTh TI0 MiHEpaJbHUM PEUOBHHAM Ta JIakTo3i Oyna 96,0 ta 97,5
% BigmoBimHO. Ha OCHOBI OTpMMaHMX pE3yJbTATIB 3alpOINOHOBAHO JBOETAIHY CXEMY
nepepoOJICHHS. MOJIOYHOI CHPOBATKH.

BucnoBkn. Ortpumani pe3yabTaTH JOCTIDKEHHS JIBOCTAITHOI'O IepepoOIIeHHs
MOJIOYHOI CHPOBaTKM HaHO(DIIBTPAIiEl0 Ta 3BOPOTHAM OCMOCOM MOXYTh OyTH
BUKOPDHCTaHI Ha MOJIOKOIEPEPOOHUX MiANPUEMCTBAX IIPU PO3POOJIEHHI TEXHONOTIT
KOMIUIEKCHOI TepepoOKu cuUpoBaTkd. lle H03BONHMTH BHUKOPUCTATH YCI KOMIIOHEHTH
CHPOBaTKH, OTPUMATH OYHILNEHY BOMYy, NPUIATHY IJIs TOBTOPHOTO BHUKOPHCTaHHS Ta
YaCTKOBO  BUPINIMTH  TpoOjeMy  3a0pyJHEHHS  HaBKOIMIIHBOTO  CepeOBHUINA
MOJIOKOIIEpepOOHUMH T AITPUEMCTBAMH.

KnrwouoBi cinoBa: monouna cuposamka, Hamoinempayis, 360pOMHULL  OCMOC,
nepmeam.

Po3noain TeMnepartyp B cucteMi KOMIpOK: «OlIBIINIH KPUCTAT HYKPY—PO34HH
caxapo3u OUIBIIOro0 KPUCTAJY—MEHIINH KPUCTAJ IYKPY—PO34HH caXapo3u MEHIIOro
KPHUCTATY—YT(]eab» B 3a7eKHOCTI Bl 4yacy yBaplOBaHHS YKPOBOro yT(eJiio

Tapac I[Noropinuii
Hayionanvuuii ynieepcumem xapuosux mexnonociu, Kuis, Yxpaina

Beryn. HaiiGinpin eHeproeMHHUM y BUPOOHUITBI IYKPY € MpPOLEC OTPUMAaHHS
KpHCTamiuHOi caxapo3u. st Horo kepyBaHHs B jaHiii poOoTi peanizoBaHO ONUH i3
HACTYITHUX €TaIliB CTBOPEHHS MaTeMaTHYHOI MOJIEN MpoLecy KpUcTasli3alii caxapo3H.

Martepianu Ta Merogm. [N  OAHOYACHOTO  pO3B’SsI3aHHS  CHCTEMH i3
7 HecTaIliOHAPHUX 3a]1a4 TEIUTOMPOBITHOCTI IO KOXKHIM 00JIACTi 31 CTa MMM Ta 31 3MIHHUMH
Tero(i3nYHUMH KoedillieHTaMH 3aCTOCOBAHO YHCENbHI METOmu (METOoJ] KOHTPOJIHHOTO
00’eMy).

PesyabraTtu i o6roBopenHs. /[ 1BOX BUNAJIKIB BiJIHOCHOTO Yacy YBapIOBaHHs
mykpoBoro yrdemo t/t, (t/t,=0,15 Ta t/1,=1,0) 3HaWOCHO PO3MOMII TEMIIEPaTyp B
KOXKHIH 00JIacTi pO3IJISyBaHOI CHUCTEMH KOMIpDOK Ha OCHOBI PO3B’SI3KYy CHCTEMH
HeCTalioOHAPHUX JU(EpeHIIATbHIX PIBHSIHb B YACTUHHUX IOX1THHUX MapadoNliYHOro THITY
13 3MIIIAHUMH I'PAHUYHUMH YMOBaMH (IIEPILIOTO POy — JUIsl JIIBOIO Kparo Mepioi ooiacti
«MDKKPUCTAIEHOTO PO3YMHY», Ta JPYroro poay — JUIs MPaBOro Kparo OCTaHHBOI 00JacTi
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«yrdenpy). s KOKHOTO 3HAuYeHHS T/T, 3HAWICHO NIBa TUIM PO3B’s3KiB: 1) po3moiin
TEMIIEpaTyp B KOMipKax CHCTEMH B 3aJIeKHOCTI BiJ] 4acy KOHTAaKTy 3 HarpiBajJbHOIO
TpYyOKOIO; 2) pO3MOIiI TEMIIEPATyp B CHCTEMi KOMIpOK Ha BUXOJi 3 HAIPiBAIBHOI TPYOKH B
3aJIeKHOCTI BiJ BiZICTaHI Bijl BHYTPIIIHBOI IIOBEPXHI HAarpiBaHHS TpyOKu. B KoxxHOMY 3 11X
BUMAJKIB OyJI0 PO3IIITHYTO /IBa BUIMAAKH Pi3HUX HECTALlIOHAPHMX 3aJ]1a4 TEILIONPOBiTHOCTI:
I) 3i cramumu Ta II) 31 3MiHHUMHE TemIO(I3NIHIMHU XapaKTEPUCTUKAMH 10 KOXHIH o0acTi
okpeMo. B ycix komipkax TemIeparypa po3paxoBaHa Ha OCHOBI 3MIHHHX TEIUIO(I3UIHUX
Koe(illieHTIB MEHIIA MO BEJIMYKHI, HiXK NPU TeMIIepaTypa po3paxoBaHa Ha OCHOBI CTaJIUX
teriogiznyHux KoedimieHTiB. Pe3ynbraT po3paxyHKiB mokazaB, mo mpu t/t, = 0,15
MakCHMalbHa pI3HUI  OTPUMaHHX TEMIeparyp /s  HeCcTalioOHapHOi  3an;adi
TEIUIONPOBIMHOCTI 31 3MIHHUMH (B TOPIBHAHHI 31 CTajluMH) TEIUIODI3HYHUMHU
koedinieHTamMu JIeXuTh B Mexax -0.67%. Ilpu t/1, = 1,0 MakcuManbHa pi3HULL OTPUMAHUX
TEMIIepaTyp JJIsl HECTAI[iOHAPHOI 3a/1a4i TEIUIONPOBIAHOCTI 31 3MIHHUMH (B IOPIBHSHHI 3i
CTaquMH) TeriopiznyHuMU KoedimieHTamu jexuth B Mexax -0.32%. Ile crocyerbes
o0JacTi, 110 BiIOBIAa€ MPaBiii TPAHHUIl PO3UMHY CaxapO3d MEHIIIOr0 KPUCTAITY.

BucHoBku. 3HaiiieHO pO3MOJIIT TeMIlepaTyp B CHUCTeMi KOMIpOK, MIO B
OJHOBMMIPHOMY BHIIQJIKy TIPEICTAaBICHO Y BHUIIAAI CEMH 00JacTei: a) BcepenuHi
HarpiBaJIbHOI TPYOKH IO KOXKHIN OKpeMiii 00JacTi CHCTEMHU KOMipOK,— B 3aJICKHOCTI BiJ
4acy KOHTAKTY T,(T/T,); 0) Ha BUXOMI 3 HATPIBAIBHOI TPYOKH B KOXKHIM IEHTpaIbHIN TOYII
KOHTPOJILHOTO 00’ €My 00JIacTeil,— B 3aJIeXKHOCTI BiJ] Bi/ICTaHi X B/l BHYTPIIIHbOI MOBEPXHI
Tpito4oi TPyOKH.

Karwuosi ciioBa: memnepamypa, komipka, pozuun, Kpucmai, ymeine.

BmuiiuB cTeaparty Ko0aabTy Ha qecTadiiizamio mojieTuaieny BUCOKOT0 TUCKY

Amnacracis Kiemoa, Apkaniii [leryxos
Hayionanvuwiii mexniunuil ynisepcumem Yxpainu « Kuiscoxuil Ilonimexnuunuii
Inemumymy, Kuis, Yxpaina

Beryn. Metoro € CTBOpeHHS TaliMepHOI MONIMEPHOI KOMITO3MIII Ha OCHOBI
TIOJNIETHJIEHY BHCOKOI'O THCKY 1 cTeapaTy KoO0ajbTy, sika IOYHHAE CaMOAECTPYKTYBATH
Yyepe3 TOYHO 3a3Ha4eHHi IPOMIXKOK Yacy, 1 MO)KHEe OYTH BUKOpUCTaHa y BUPOOHUIITBI MiHi-
MaKeTiB JJIs NMaKyBaHHS XapuoBUX HPOAYKTIB B CylmepMapKeTax i J03BOJIHUTH 3MEHIIUTH
nozajblIe 3a0pyAHEHHS] HABKOJIMIITHBOTO CEPEIOBHUILIA.

Marepianu Tta mertonu. i BU3HAYEHHS TEXHOJIOTIYHMX MapaMeTpiB NepepoOKu
KOMITO3HIIiT IPOBOJMIIMCS TEPMO-MEXaHIUYHHH 1 TU(epeHIiHO-TepMIUHII aHali3 cTeapary
koOanbTy. [IIs oLiHKM ecTabiTi3ylo4uoro BILIMBY cTeapaTy KoOalbTy B TaMEpHil cymilii
MPOBO/IMIIOCS. BU3HAUEHHS yCaJKW 1 YMOBHOI MIIIHOCTI Ta BiJJHOCHOTO BHJIOBXKEHHS,
BU3HAUEHHS CYXOro 3ajJHMIIKy METOJOM PpO3UYMHEHHS Y KCHJIONI BOJOIOTJIMHEHHS.
[H(ppayepBOHA CIIEKTPOCKOIISA 3acTOCOBaHA I OIIIHKH JeCcTaOiai3ylouoro BIUIMBY Ha
MOJIEKYJISIPHOMY PiBHi.

Pesyabratu Ta o6roBopennsi. [Ipyu Bu3HAauYeHHI BIacTUBOCTEH cTeapaTy KOOalbTy
TEepMO-MEXaHIYHa KpHBa IATBEpAMIA CBOIM IUIATO IEpeXij| 3 ICEeBIO-KPUCTAIIYHOTO B
amMop(dHUi cTaH. AHaJ3 MPOBOIUBCS 32 HACTYITHUX BUXIJHUX ITOKa3HUKIB: TEMIIEpaTypa
MoYaTKy BUMIipoBaHb ckiagae 16,8°C, HaBaxka marepiany - 24,1 Mr, 4yTIuBiCTH
npwiany — 20Mr, 3pocTaHHs TemIrepatypu ckianae 10°/XB, BTpaTa Macu MICIsi TIOBHOT'O

ocTuraHHs Tmeui ckiamgae 85,5%, Temreparypa movatky poskiaamanHs - 200°C.
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OnTUMaabHOK KOHIICHTPALIEI cTeapaTy KoOalbTy € okl 3%, mpu sSkoMy ycajka
TUTIBKOBHX 3pa3KiB ckiazaina 46%, 3HaueHHs T0B3/I0BXXHBOT YMOBHOI MIITHOCTI MaIa€ TMicCIist
3 MiCHIB OMPOMIHECHHS, IO BiANOBiNA€E KIIMATHYHIN 30HI HeHTpanbHOI Ykpainu. [licis
PO3UMHEHHSA B KCHWJIONI, BIJICOTOK BTpaTH MacH ckiamae 99,74%, 10 € MOpiBHAIBHOIO
XapaKTepPUCTUKOI TIMOMHU Jerpajamii JaHmioriB. [Ipy BU3HAYEHHS BOJOIOITIMHEHHS
MaKCHMaJlbHEe 3HA4YEeHHs ONPOMIHEHHs TPH SIKOMY MOMJIMBE JOCHTIDKEHHS — 8rof, NpH
SIKOMY BOJONOIIWHEHHs ckinamae 21,4%. Meron iHppadepBOHOI CIEKTpOCKOMi Ja€e
HAMBHII MOKA3HUKM yTBOPEHHSI KETOHHMX Tpym (B obmacti cmektpy 1710-1725 cm™),
crmproBux rpym (1150 cm™) i cyrTeBe 3pocTaHHs KinbkocTi copbuiiinoi Bomu (3360 cm™)
IIPU KOHIIGHTpAIlil cTeapaTy KoOambTy B OKoii 3%, M0 Ha MOJEKYIIPHOMY piBHI
JIEMOHCTPYE Erpaaallito JaHITIOTIB.

BucnoBok. Po3po6iniena raiimepna kommo3utiist Ha ocHoBi [TEBT i creaparty kobanbTy
3 MakKCHMaJbHOI e(eKTHBHICTIO B oOKoiyi KoHueHTpamii 3%, noBeneHa il Hi€BicTh 1
Mpane3IaTHICTb.

KarouoBi ciioBa: camoodeepadyiouuii, niieka, noixiemuiien, cmeapam, KoOAibm,
matimepruil

KurouoBi cioBa: npodykm, npomuciogicms, 8UpoOHUYmME0, npays, npooyKmMuGHicmb.

ExoHOMiKa i ynpaBiHHA

Punok 6io1oriyHo akTUBHUX 100aBOK Ta JIiKiB, sIKi BiAnmyckawThcsi 0€3 penenTis B
Yexii
Tomam Caninex
Exonomiunuil ynisepcumem, Ilpaea, Yexin

Betyn. Meroto aHoro mociipkeHHs Oysio OLIHWTH TOBEAIHKY criokuBauiB BAJL i
JKiB, sIKI MpomaroTbesi 0e3 penentiB Ha puHKY B Yechkiii PecmyOmimi Ta BH3HAYHMTH
OCHOBHI CErMEHTH CIIO)KHBaYiB.

Martepianu Ta Metoau. ['pyna KIIi€HTIB anTek B YeCbKOMY MicTi Oynu omurtaHi 3
METOI0 3'ICYBaHHS, SIK YaCTO BOHU KYIIYIOTh Xap4oBi JOOaBKH Ta JIiKH, SIKI BiJITyCKAIOTHCS
0e3 perenTiB. Peconaentamu Oynu stoau y Bimi Bix 18 mo 80, OLIBHIICTE 3 ONMUTAHUX
MaJIy BHIILY OCBITY.

Pe3yabraT Ta 00roBopeHHsi. IcHye HEOOXiTHICTH B MPOBEAEHHI OCBITHIX 3aXOjiB
JUISL CTIOXKMBAYiB IIOJI0 HAIMHOTO BUKOPUCTAHHS JIIKAPCHKUX TPaB i TPaB'sSHUX J1€THYHUX
nobaBok. Ile HeoOXimHO ATt TOro, 100 MOKPAIIUTH CBOIO MOiH(OPMOBAHICTH IPO MEXI
0e311eYHOr0 BUKOPUCTaHHS TPaB'sIHUX 3aC00IB 3aXKCTY 1 BU3HAYEHHS MIOTEHIIIHHUX PU3UKIB
iX xoMOiHamii 3 HapkoTHKamMu. HaiOiIbII Ba)KIMBI BUCHOBKU IOJATAlOTh B TOMY, IO B
UYecbkiit PecryOmini 86% pecrnoHAEHTIB KymylOTh Xap4oBi /J00aBKM 1 OLIBIICTH
cnoxkuBadiB (64%) BBaXKaroTh, IO JO0ABKH BILIMBAIOTh Ha 310poB's. Ha mimcTaBi Hammx
JIOCHI/PKEHb OyJ0 BH3HA4Y€HO YOTHPU CETMEHTH, a caMe: «IIKIyBaHHS», «HEIOBipay,
«TpHUpOIHa» 1 «mIoBipa». B cermeHTi "mikiayBaHHS" KIIEHTH € HAaHOUIBII YHCICHHUMHU
(64%) 1 KynyloTh B IIUJIOMY 3HEOONIOIOUI, ajle BUTPAYalOTh Maibke HaWMEHINY KiTBbKICTh
rpomreit (5.29 € Ha Micsb I JIKIB, SIKI NPoJaroThes Oe3 perenTa i 6i0JI0riYHO aKTHBHUX
no6aBok). "Ipuponui” wmientn 3aiimatote 14% nHacenenns Yexii. Lls rpyna kymye B
OCHOBHOMY Xap4oBi JI00aBKH Ta iHII BUIY JiKiB. "J[OBipauBI MOKyMIi" KYIyIOTh JIIKH Bil
TPUIly Ta 3aCTyId, a TAKOX JUIS OMOMOTH TpaBJEeHHI0. BOHM MaroTh TakoX Opyry 3a
BEJIMYMHOIO KUTBKICTh TUIATEXIB 3a JIIKW, MIO MPOJAIOThCS MPOJAIOTHCS 0€3 pelenTiB Ta
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0ioyoriyHO akTUBHI 100aBKH. "HemoBipnuBi" KIi€HTH HE KYNYIOTh JIiKH, SIKI IPOAAIOTHCS
0e3 perenTiB Ta 010JI0T1YHO aKTHBHI T0OaBKH.

BucHoBok. lle mocmikeHHsS Ja€ KOMIUIEKCHI BHCHOBKHM MPO PHHOK YECHKHX
MIETHYHHUX TOOABOK Ta JIIKiB, SIKi IPOAAIOTHCS O3 PEICMTIB.

Kirouogi crioBa: mapkemune, niku, bA/, Yexis.

InHoBaNiliHi HAMPSAMYU PO3BUTKY MiAMPHEMCTB CIIMPTOBOI POMMCJIOBOCTI YKpaiHu

Jrogmuia leBuenko
Hayionanvnuil ynigepcumem xapuoeux mexnonoeiu, Kuis, Yxpaina

Beryn. Tema Hamoro JociifKeHHS NpPUCBSYEHA IMPOOJIeMi PO3BUTKY YKPaiHCBKHX
MIAIIPUEMCTB aJIKOTOJIBHOT TIPOMUCIIOBOCTI, sIKi (pakTHYHO 30MTKOBI B naHumit yac. OauH i3
Croco0iB TONIMIIEHHS CTaHy MiJIPUEMCTB € CTBOPEHHS MEXaHI3My JUIsl ITiJBHILECHHS
PpeHTa0ebHOCTI 3a paXyHOK BIIPOBADKEHHS 1HHOBAIIIH.

Martepiann Ta Metomu. J{Jsi IOCHiIKEHHS MM BHUKOPHCTOBYBAJIHM METOIU aHANI3Y.
BuKOpHCTOBYIOUM METOJ CTATUCTUYHOTO aHalli3y MO)KEMO IIpOoaHaji3yBaTH IPOMOPIIii
3aJydeHHs 1HBECTHLIH B 1HHOBalli B MPOMHCIOBICTh €BPONEHCHKUX KpaiH i
BUKODHCTOBYIOUM METO/I TODIBHSHHS aHaNi3yBajlkl pe3ylbTaTh ISl MOJAJbIIHX
JIOCITipKeHb. J{7sl aHamizy HOHSTTS iHHOBallii Ta HEOOX1THOCTI BIPOBAKEHHS 1HHOBAIH Y
MIPOMUCIIOBICTb, HiJBUINEHHS IPHOYTKOBOCTI Ta KOHKYPEHTO-CIIPOMOXKHOCTI MiAIIPUEMCTB
OyB BUKOPHCTaHUH TEOPETHIHUI METOI.

PesyabraTun. CrimproBa MPOMUCIIOBICTh YKpaiHU NOTpeOye peaHiMallii Ta BUXOQy Ha
HOBI PHHKM IS Tpomaxy cnupry. Jins Hamoi KpaiHM HEOOXiJHO IHBECTYBaTH B
IHHOBaIlil{HEe OHOBJICHHS 3aBOJIIB 1 KOHBEPTYBATH YaCTHHY 3aBOJIiB HA BUPOOHHIITBO 1HIIIOTO
BUY TPOAYKIIIi.

Jis  ycmimrHOro i KOHKYPEHTOCIIPOMOXKHOTO PO3BHUTKY ITiIPHEMCTB CHHPTOBOL
MIPOMUCIIOBOCTI TPOIOHYETHCSI MEXaHI3M [UIsl TiJBHUIIEHHS PEHTA0ENbHOCTI 332 PaxyHOK
BIIPOBA/PKCHHS 1HHOBAIIMHOI MisUTBHOCTI. MeXaHi3M CKJIAJaeThCs 3 TaKUX KOMIIOHCHTIB:
CTpaTeriuHe IUIaHyBaHHsS, SIKE CKJIANAEThCs 3 IIONEPENHBbOrO IUTAHYBaHHS 1 TPOIECIB
CTpaTerivyHoro IUlaHyBaHHs. HacTynmHa ckiagoBa - BH3HA4YEHHS METOIB 30LIbIICHHS
npuOyTKy JUIs TAIpHeMCTB cnuptoBoi Tamysi. CrtBopeHHs ¢(oHay iHHOBaliii Ha
MANPUEMCTBI € HACTYIMHUM KpokoM. Jlami HeoOXigHO BpaxyBaTH BCl UMHHUKH, II00
3MEHIIUTH PU3UK BIPOBAHKEHHS IHHOBALIl JUIS IiAPUEMCTB CIHMPTOBOI IPOMHMCIIOBOCTI.
OcTaHHIM KpPOKOM € JIOCATHEHHS MiATPUMKH ypsay B 3a0e3NeueHH] iHHOBaIidHOT
JUSUTBHOCTI JUIS T ANPUEMCTB CIIUPTOBOI POMHCIIOBOCTI.

BucnoBoxk. KomriekcHuit mixiz 10 BUBYEHHs 1HHOBAIIHHOI AisUTBHOCTI JI03BOJIUB HE
TIJIBKH JETaNBHO aHANI3yBaTH MatTepiaiiy, ajie Jyisl JOCSITHEHHsST KOHKPETHHUX BUCHOBKIB, Ha
OCHOBI aHaJl3y, 110 HEOOXiJAHO B MEpUIy Yepry peaii3yBaTh TEXHIYHI HOBOBBEICHHS IS
MANPUEMCTB  CIIUPTOBOI TPOMMCIIOBOCTI HAIIOi KpaiHW, JJIsl 3HIDKEHHS CO0iBapTOCTi
peamizoBaHOi IPOAYKIii 1 SIK HACHiNOK BIIPOBA/PKYBAaTH OpraHi3alliiHl i1HHOBAIIi,
€KOHOMIYHI 1HHOBAIli Ta HEOOXiJHO MONIMIUTHA (YHKIII0 NPOTHO3YBAaHHS 1 IUIAHYBaHHS,
BIIPOBA/PKYBAaTH COLiaJIbHI IHHOBAIIIT Ta IHHOBALIT IOPUANYHI.

KurouoBi ciioBa: innosayis, cnupm, npomuciosicmo, npudymox, mexHono2is.
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AHHOTAIIMU

be3onacHOCTb NULLEBbIX NPOAYTOB

HcciienoBanue TOKCMKOJIOTHYECKOT0 M (DapMAKOJOrH4€eCKOro BJUSAHUA HOBBIX
Kynaskeil Ha OpraHuzM 0MoJIOTHYeCKUX 00HEKTOB

Haranus HeHKI/IHal, Jlapuca TaTapl, AHHa 3aﬁquK02, Jmutpuii JIbrTRnH
1 — Xapwrosckuil 2ocyoapcmeennslil yHueepcumem NUmanusi U mopeosiu, Xapvrkos,
Ypauna
2 — Hayuonanvhotii papmayesmuueckuil ynusepcumem, Xapvros, Yrpauna

Beenenue. llenb wuccnenoBaHusi — TOKCHKOJOTHUECKOE HW3YYCHHE Kymaxka U3
PaCTUTENFHOTO CHIPhSI, HCIOJIB3YEMOT0 /ISl U3TOTOBJICHHUS! CI1a00aIKOTOIBHBIX HATIUTKOB.

Matepuanbl U MeToAbl. HamnToK, M3roTOBIIEH METONOM HATypajbHOI'O OpOXKEHHS,
coaepkutr 4,0% ankoronss W CMeCh DKCTPAKTHBHBIX BEIECTB PA3JIMYHBIX PACTCHHH C
BBICOKOI aHTHOKCHAaHTHOW aKTUBHOCTBIO. V3y4ain mofxoCcTpyro TOKCHYHOCTh KyTaxa, ero
BIHMSHHE Ha IMPOOKCHIAHTHO-aHTHOKCHIAHTHOE COCTOSIHHME IeUeHHM OellbIX MBIIIeH Mo
cpaBHEHHIO ¢ pacTBopoM criupTta 4,0% u nusom 4,0%.

Pesyabratel m o6cy:knenue. Ilocie BHYTPHIKENYIOYHOTO BBEACHHS Kylaxa B
MaKCUMAaJIbHOW OJJHOPa30BOU IS MBIIIeH 03¢ — 36,1 I/kr B TeueHue 14 mHEH, MPU3HAKOB
WHTOKCHKAIIMM Yy JKUBOTHBIX He HaOmromanoch. CpenHsis Macca >KMBOTHBIX (24,33 1) He
BBIXOIIUJIA 3a MPEICIIbl (PU3UOIOTHUECKON HOPMBI U TIOCTOBEPHO He ommyanack (p > 0,05)
OT TOKa3aTenel cpeaHeil Macchl )KUBOTHBIX TPYIIITBI HHTAKTHOTO KOHTPOJISL.

MaccoBsie ko3¢ ¢unmentsr neuenu (0,1 r /10,0 T) y KUBOTHBIX UHTAKTHOTO KOHTPOJISI
(38,567) u Tex koTOpBHIM BBOAWIM Kymnax (39,467), 3HAUMTECIILHO OTIUYAIKCSA OT TCYCHH
YKMBOTHBIX, KOTOPBIM BBOAMIIM MHBO (42,867) 1 pacTBOp 3THIIOBOrO criupra (45,633), — ato
HAyaJo pa3BUTHS KOMIIEHCATOPHBIX NPOSBICHWH, B YaCTHOCTH, TUIEpPTpodUH OpraHa.
Kynax ymeHbinaer o0liee TOKCHYECKOE BO3ICHCTBUE aJIKOTOJIsl HA OPTaHU3M JKUBOTHBIX U
He BBI3BIBAJI yBeIMUYeHUs K03 duieHTa Macchl UX IEUYEHH.

Bruoxumuueckne HCClieOBaHUsI TOMOTre€HaTa TKaHEeW Ie4eHH >KMBOTHBIX, KOTOPBIM
BBOJIWIM KyNa)X IIOKa3alikd, 4YTO COJIEP)KaHUE B IIEUYSHU JUEHOBHIX KOHbIOraToB (3,633
MKMOJIb/T), TBK-peakrantoB (2,500 MKMOIB/T), BOCCTAHOBIIEHHOTrO TiyTaTHoHa (2,420
MKMOJIB/T) u karanaszbl (0,163 MKMOIB/MUHT) CTaTUCTHYECKH HE OTJINYAIOCS OT
nokaszaTtejgeld y OKMBOTHBIX MHTAKTHOTO KOHTPOJS M HaXoQWwjiocs B IIpeienax
(u3MoIOrHYecKoii HOpMBI. B rpyrmne >KUBOTHBIX, KOTOPHIM BBOJIWIN THBO, CHUKAJIOCH
coJiep’KaHWe BOCCTAHOBJIEHHOTO TiytatuoHa (2,267 MKMOIb/T) H  yMeHbIIajach
akTiBHOCTh Kartanasbl (0,153 MkMonb/MuHT). B rpymme >KMBOTHBIX, KOTOPBIM BBOJWIH
pacTBOp cmmpTa, aocToBepHO H3MeHeHue (p < 0,05): Bospacramo coxmepkanue TBK-
peakranToB (3,033 MKMOJB/T), CHMKAJOCh COJIEP)KAHHUE BOCCTAHOBJIEHHOTO TIIYTaTHOHA
(2,333 MKMOJIB/T) W ITOAABISUIACH AaKTUBHOCTD KaTamnassl (0,157 MKMOJIB/MHUH'T).

BoiBonpl. HanuTku Ha OCHOBE HCCIIENyeMOro Kymaka, Onarofaps HaJHYHIO
AJIKOIPOTEKTOPHOT0 JIEHCTBUSL Ha IE€YeHb, MOTYT OBITh AJBTEPHATHBOH COBPEMEHHBIM
MUBHBIM U CJIA00aJKOTOJbHBIM HAIMTKaM, KOTOPBIE NPOW3BOIATCS C HCIONBb30BAHUEM
CIHpPTa 3THIOBOTO.

KnroudeBsble cioBa: Hanumox, anmuokcuoanm, moKCUUHOCHb, CRUPI, KVRAMC.
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MuuieBble TEXHOOrMM

KuneTnka ruiponn3a-3kcTparupoBaHus NEKTHHOBBIX BelleCTB KApPTO(heaTbHOro
CBHIpPbSI

Enena pa6osckas’, Auna ITactyx', Okcana Jlemertok', Bragumup Mupomrsug?,
TarpsHa FanaTeHKol, AnnHa Ba61/11711, AnnHa )106p1x1;[H}01<l
1 - Hayuonanvnolil ynueepcumem nuujesvix mexnonozutl, Kuee, Yxpauna
2 - HayuonanwsHulil yHugepcumem buopecypcos u npupooononvsosanus, Kues, Yxkpauna

Beenenue. ['maponus-3KcTparupoBaHue IMEKTHHOBBIX BEIIECTB M3 PAaCTHTEIBHOTO
CBIPbsl SIBJISIETCS ONHMM M3 CaMbIX CIIOXKHBIX W B@KHBIX MPOLECCOB TEXHOJIOTHUH
noydeHusi nektuHa. [loaTomy, McclieoBaHUE BIMSHHS TEXHOJIOTHYECKHX ITapaMeTpOB
Ha KMHETUKY ATOTO TPOoIecca SBISETCS aKTyaIbHBIM.

Matepuanbl U Metoanl. [IpeaMerom wuccnenoBaHusi OBLT MpOLECC THAPONU3A-
OKCTPAarMpOBaHUsl TEKTHHA W3 KapTO(QETbHOHM ME3rH C HCIOJIb30BAHUEM COJISTHOM
KUCIIOTHL. BBIXOJ IeKTHHA ONpeneNsyld B NpPOLNEHTaX K Macce CYXHUX BeIEeCTB.
KvHernueckne KOHCTaHTBI PACCUMTBHIBAIM II0 YPABHEHUIO DPEAKIMU IEPBOTO IOPSIKA.
O0paboTKy DKCIIEPUMEHTANBbHBIX JaHHBIX, BBIOOp YypaBHEHHWH, pacueT M YTOYHEHHE
KOO(QHUIMEHTOB 3THUX ypPaBHEHHH OCYHIECTBISUIA C  HUCIOJIB30BAaHHEM METOJa
HaMMEHBIINX KBaPaTOB.

PesyabraTtel. Ha oCHOBE NIpOBENECHHBIX HKCIEPUMEHTAIBHBIX HCCIIEI0BaHUM
MIOCTPOEHbI KWHETHUYECKHE KPHUBBIE Tpollecca THAPOIN3a-IKCTPArupOBaHUsl IEKTHHOBBIX
BEIIECTB W3 KapTOo(elbHOH ME3rd B 3aBUCUMOCTH OT TemIieparypsl U pH cpensl.
HawuGonbiiee BIUsiHUE Ha CKOPOCTh PEAKIMM THAPOIHM3a MPOTONEKTHHA OKa3biBaeT pH
cpensl. IIpu HexOCTaTOYHOM COIEP)KAHUM KUCIOTHI B KauecTBE KaTajlu3aTopa Ipouecca
Jla)kKe TPU BBICOKMX TEMIIEpaTypax CKOPOCTh pEaKIMd He 3HauMTedbHa. [ maponus
MPOTOIEKTHHA CONPOBOXKAAETCS PSIIOM HEKENATeNbHBIX peakiuil, CBA3aHHBIX C
JIECTPYKIMEH MEKTHHA, 4TO 3aTPYAHSET ONpEeJeJCHHE KOHCTAHTHI CKOPOCTH PEaKIUH.
[Tyrem muiaHMpOBaHUS SKCIEPUMEHTA U CTATUCTUYECKOW 00pabOTKH SKCIIEpUMEHTATBHBIX
JIAHHBIX OMpEJENeHbl ONTUMAaJIbHBIE MapaMeTphl Mpolecca TUIPOIH3a-IKCTParupOBaHUs
kaprodensHOoro mektuHa: Temneparypa 75°C, pH runponmznoii Maccel  1,6;
MIPOIOJIKUTEIBHOCTS THAPOIU3a 72 MUHYTHI.

BuiBonbl. [IpuMeHeHue pe3yinbTaTOB HUCCIENOBAHUN IIPH IIPOM3BOJICTBE IEKTHHA
00ecreuyuT MaKCUMaIIbHBIM BBIXO/ IEKTHHA 0€3 HapYIIEHUS €0 CTPYKTYPHI.

KnrodeBble ciioBa: nexmun, KuHemuxa, uopoau3, dKCmpazuposanue, Kapmoghens,
mesza.

BuoTtexosnorusa, Mukpo6uonorus

JddexkTUBHOCTD AeiicTBUSA Ae3UH(EKTAHTOB OTHOCUTEIbHO MUKPOOPTAHU3MOB —
AKTHBHBIX BO30y/1UTe/ el KAaraTHOW rHWIN NPH XPAHEHHHU CAXaAPHO# CBEKJIbI

Haranus I'ycsunckas', Cernana Terepuna', Tatbsna Heunmop', Mpuna Kacsii®

1 — Hayuonanvnolii ynueepcumem nuujesvix mexnonozutl, Kuee, Yxpauna
2 — Cmenanckuul mexHukym nuuegvlx mexuonoaui HVYIIT, Cmena, Yxkpauna
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Breagenune. OcHOBHOW NPUYMHON MOTEPh CBEKIOMACCHl U caxapo3bl, a TAaKXKe PEe3KOro
CHIDKEHUSI KauecTBa ChIPbS M IIONYIIPOAYKTOB SIBIISETCS PA3BUTHE THHIM KOPHEIUIONOB
caxapHOH CBEKJIbI IPU XPaHEHUH B Pe3yNbTaTe MUKPOOHUOIOTMIECKHUX TIPOIIECCOB.

Matepuanbl U MeToabl. B KauecTBe OOBEKTOB HCCIIEIOBAHUSI BBHIOPAHBI: YHCTHIC
KYJIbTYpBI ChHM3eo0pas3yromux OakTepudl popa Leuconostoc W MHLETUAIbHUX TPHOOB,
aKTHBHBIX BO30yIuTeNell KaraTHOM THWJIM CaXapHOW CBEKIBbl; KOPHEIUIOABI CENIEKIIHH
"Oryx"; Ie3uHQUIUPYIOIMINE CPEICTBA HOBOT'O ITOKOJICHUS.

PesyabraTtel M o6cyxaenue. OnpenelieHne aKTUBHOCTH BO30YAWTENEH KaraTHOW
THWIN TPOBOJWIM B YCIOBHAX pPa3HOW JIMTENBHOCTH M TEeMIIEpaTypbl XpaHEHUs
KOpPHEIUIONOB, TPEIBAPUTENBHO 3apa)KEHHBIX ONpPEJEICHHBIM BHIOM  BO30OYIHUTENs
KaraTHOW THWJIH.

Taxkum oOpasom, Tpub Botrytis cinerea Pers TposBuI ceOS caMbIM aKTHBHBIM
BO3OyaMTENeM KaraTHOW THWIH. IIOBBIIICHHE TeMmIepaTyphl Xpanenus go 15 ... 20 °C
crocoOCTByeT pa3Butuio Mucorales u HanboJIee pacpOCTPaHSHHBIX BUAOB Mucor mucedo
U Rhizopus nigricans, KOTOpbIe 3a KOPOTKHH CpPOK CIIOCOOHBI TPUBECTH CBEKIY B
HETIPUTO/THOE K TepepadoTKe COCTOsHUE.

B mpobax caxapHoii cBekIIbl, 3apaxeHHbIX Geotrichum candidum w Torula beticola, B
ycnoBuax xpaHenus npu temneparype 0 ... 5 °C B Teuenue 45 cyTok HaOIIONAIOCH
HaJIMYUe BHEUTHErO MUIIENHS, HO Pa3BUTHE KaraTHOW THHJIM NPAKTHYECKH OTCYTCTBOBAJIO.

Cpencrea «Canutapuny, «Kasens-Knetin», «buones» u «['embap» okazaiiu BHICOKYIO
3(pPEKTUBHOCTE C TOYKH 3pPEHUs] WHTHOMPOBAHMS PAa3BUTHS MHIEIUAIBHBIX TI'PUOOB.
CpencrBo «Hobak depmeHT 1o cpaBHeHHIO cO cpenctBoM «Hobax» okazajo BBICOKHIA
AHTUMHKPOOHBIH 3(h(HEKT OTHOCUTEIHHO 00JIee IIHUPOKOTO CIIEKTPa MUKPOOPTAHHU3MOB.,

CpenctBo  «beracta®» TposSBHIO  BBICOKYIO  3(P(EKTHBHOCTH  OTHOCHUTEIILHO
cnm3eo0pa3yromux 0akTepuil, B 4aCTHOCTU pona Leuconostoc, XOTs B TO K€ BpeMsl, IpH
TAKOM K€ pacxoje He TNposSBUWIO 3((EeKTHBHOCTh IO YTHETEHHIO MHUKPOMHIETOB.
Jesunpunmpyromee cpencrso «KamopaH» SIBISeTCS aKTHBHBIM 110 OTHOUIEHHIO K
LIPOKOMY CIIEKTPY MUKPOOPTaHU3MOB, B TOM YHCIIE MUKPOMHMIIETAM H CITU3€00pa3 YoM
OaKTepHsIM.

BouiBoabl. BonbIIMHCTBO MCCIIEAYeMBIX CPEICTB UMEIOT CTAOMIbHOE (DYHTHUIIMIHOE U
(yHrucraTH4eCcKOe JEHCTBHE MO OTHOIIEHHIO K HIMPOKOMY CHEKTPY MHUKPOMHIIETOB U
3¢ PEKTUBHO HHTUOUPYIOT Pa3BUTHE CIM3€00pa3yIOUIUX OaKTepHil.

KiroueBble ciioBa: oesungexmanm, Muxpomuyem, ciuszeodpazosanue, Oaxmepus,
caxapuas ceexiua.

Mpoueccbl U 060pyaoOBaHMe NULLEBbIX NPON3BOACTB

JAByx3TanHasi nepepadoTka MOJIOYHOI CHIBOPOTKM HaHO(UIbTpamyeil 1 00paTHBIM
0CMOCOM

Waunna Kupnuyk', Banepuit Muporuyk', FOpuit 3muenckuii', Cepreii Fomsayx’
1 — Hayuonanvnolii ynueepcumem nuujesvix mexnonozutl, Kuee, Yxpauna

2 — Jlyykuii HayuoHanbHuIll mexHuyeckuti ynueepcumem, Jlyyx, Yxkpauna

Beenenue. IlepepaboTka MOJIOYHOW CBIBOPOTKH, KOTOpas SBJSIETCS ITOOOYHBIM
MIPOYKTOM CHIPOJIENIBHOTO MPOU3BOICTBA, IPENCTABISIET OOJIBINON HHTEPEC ISt MOJIOYHON

——Ukrainian Food Journal. 2015. Volume 4. Issue 4 — 703



—— Abstracts ——

MPOMBILICHHOCTH, IIOCKOJIbKY OHa COJIEPXKHT OOJNBIIOE KOJMYECTBO IEHHBIX H
MUTATENbHBIX BellecTB. OJHaKO aKTyalIbHBIM OCTAaeTCsl BOIPOC Pa3pabOTKH KOMILIEKCHOM
nepepabOTKU CHIBOPOTKHU, B TOM YUCIIe MeMOpaHHBIMHA METOJJAMH, H ITyTeH HUCITOIb30BAHHUE
MIPOIYKTOB €€ pa3IelIeHusI.

Matepuanbl u MeToabl. 1151 UcCiieI0BaHUI HCIIOIB30BAI MOJIOYHYIO CHIBOPOTKY M
repMear, MOJMy4eHHBIH MOclie ee KOHIEHTPUPOBAaHUS HaHO(WIbTpalueil. DKCIepUMEeHTHI
NMPOBOJAWJINCH ~ HAa  YCTAaHOBKE  HENMPOTOYHOIO  THUMA  C  KCIOJNB30BaHUEM
HanodunbTparmonnoir OTIMH-IT u obpatHoOocMoTHYecKoi HanoPo memOpaH.

Pe3yabraTbl. YUnThIBasi BEICOKOE CO/IEPYKAHUE JIAKTO3HI B CHIBOPOTKE U PE3YIIBTATHI,
TIOJTyYEHHBIE TIPU Pa3/ielIeHnu pacTBOpPOB JiakTo3bl Ha MeMOpane OIIMH-II, obocHoBaHa
LIeNIeCO00Pa3HOCTh KOHLIEHTPUPOBAHUSI MOJOYHOW CBIBOPOTKM HaHO(pHWIbTpalued [0
CoJiep KaHUs CYXUX BEIIeCTB B Hell B npeenax 20-22%.

Bo Bpems KOHIIEHTPHUPOBaHHS CHIBOPOTKU HAONIOAAIH 2 CTaJUU CHIKCHUS YAEIbHOM
MPOU3BOJUTENBFHOCTH: OBICTPOE CHW)KEHHE B Hayaje I[polecca U JajbHeiniee
nocreneHHoe. [lepBasi cramust 0OycioOBieHa 3arpsi3HEHHEM MEMOpaHbl, a BTOpas
00yCIIOBJIEeHA KOHLIEHTPALMOHHBIM TMOJSIpH3anueii, o0pa3oBaHueM CJIOsl 0Ca/Ika U POCTOM
€ro TOJIIVHEIL.

CornacHO aHajiu3y IOMYYEHHBIX 3aBUCUMOCTEH YIENBHOH IPOU3BOANTEIBHOCTH U
CEeNIeKTUBHOCTH 00paTHOOCMOTHYeCKOi MeMOpanbl HaHOPO oOT naBieHUsl yCTaHOBJICHO,
YTO palMOHANBLHOE 3HAYEHHE JABJICHUS JUISl MPOBEICHUS IpOlecca KOHIIEHTPHPOBAHHS
repMeaTa rmocjie HaHO(UIBTPALUH MOJIOYHOU CHIBOPOTKH cocTariseT 3,0 MIla. ITpu Takom
JIABJICHUU YyIeJbHAs MPOM3BOAUTEIBHOCTh CHH3WIACH BJBOE C POCTOM KOHILIEHTPALUH
pactBopa ot 6 10 40 /11, TOrga Kaxk cperHssi CENEKTUBHOCTh TI0 MUHEPAIBEHBIM BEIECTBAM
u nakroze Obuta 96,0 m 97,5% coorBercTBeHHO. Ha OCHOBE IOIYYEHHBIX DPE3YJIbTATOB
MIPE/TIOKEHO IBYXATAIHYIO CXEMY MepepaOdOTKH MOJIOYHOMN CBIBOPOTKH.

BoiBonpbl. IlomydeHHBIE pe3ynbTaThl HWCCICIOBAHMS JABYXITAITHOM IepepaboTKu
MOJIOYHOM CBIBOPOTKM HaHO(WIbTpanueil u oOpaTHBIM OCMOCOM MOTYT OBITh
UCIIONIb30BaHBl HAa  MOJIOKONEpepadaThIBAIOIIMX — MPEANPHATHAX TpH  pa3paboTKe
TEXHOJIOTUH KOMIUIEKCHOHM IepepaboTK CHIBOPOTKU. DTO TO3BOJMT HCIOJIH30BaTh BCE
KOMITOHEHTBl MOJIOYHOH CBIBOPOTKH, MOJYYUTh OYHMIIEHHYIO BOAY, HPUTOJHYIO JUIs
MOBTOPHOI'O WCITOJb30BAHHUSI M YAaCTUYHO PEHIUTH MpoOJIeMy 3arpsi3HEHHs OKpYyXKaromen
cpe/ibl MOJIOKOTIepepadaTHIBAIOIIMMY TIPEIPHATHIMH.

KnroudeBble cJ10Ba: M0I0uHAA CHIGOPOMKA, HAHODUILMPAYUA, 0OPAMHBIL OCMOC,
nepmeam.

Pacnpene.ﬂeﬂne TEMIIEPATYP B CUCTEME AYECCK: «0oabIINi KPUCTAJLII caxapa—pacTBop
caxapo3bl 00JIbIIIET 0 KpHCTaJ’IJ’Ia—MeHleHﬁ KPUCTAJII caxapa—pacTBOp caxapo3bl
MCECHBLICT O KpPlCTaJ’[J’[a—yT(l)eJIb» B 3aBUCUMOCTH OT BPEMECHHU YBAPUBAHUA CAXaAPHOI0

yrens

Tapac Iloropensrit
Hayuonanvnwiii ynueepcumem nuwegvix mexnonozuil, Kues, Yxpauna

BBenenne. Hanbosee SHeproeMKuM IpU IPOU3BOJACTBE caxapa SBISETCS IIPOLECC
HOJIYYCHUs KPHUCTaJUIMYECKOW caxapo3bl. I ero ympaBieHHs B [JaHHOH pabote
peayM30BaH OIMH U3 CIEAYIONIMX JTANOB CO3JAHHMS MATEMAaTHYECKOH MOJIENH mpolecca
KPUCTAIIN3ALIHI Caxapo3bl.
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Matepnanslt u Meroabl. Jlis  OJZHOBPEMEHHOIO pEUICHHS CHCTEMBI U3
7 HecTalMOHAPHBIX 3a/1a4 TETUIONPOBOAHOCTH MO Ka)KAOH 00JIaCTH ¢ TOCTOSIHHBIMH WITH C
MepeMEHHBIMU TEIIOPU3MYECKUMH KOI(PPUIIMEHTAMH OBbUT TPUMEHEH YUCIEHHBIH METO.
(MeTo/1a KOHTPOJIBHOTO 00BEMa).

Pesynbratel M oOcyxnmenme. J[ng [ByX CilIydyaB OTHOCHTEIBHOTO BpEMEHU
yBapuBaHus caxapHoro yrdens (t/t,=0,15 wu 7t/t,=1,0) HaiineHo pacnpeneneHue
TEMIIEpaTypbl B KaKJIOH 00JacTH paccMaTpUBaeMON CHCTEMBI siEeK Ha OCHOBAHUH
pelIeHUs] CUCTEMBbl HECTALMOHAPHBIX AU(PQEepeHIMaNbHBIX YpaBHEHHH B YacCTHBIX
MIPOU3BOIHBIX Apa0OIMIECKOro THIIA CO CMEUIAHHBIMH TPAHUYHBIME YCIOBHAMH (IIEPBOT'O
poaa — /ISt JIEBOM I'paHMIBI IEPBOI 00JIaCTH «MEXKPUCTAIBHOIO PacTBOpa», ¥ BTOPOTO
poaa — JuIs IPaBOi TPaHUIIBI ITOCIIEHEH 00IacTH «yT]es»)

Jmst xakmoro 3HauYeHWs T/T, HAWACHO JABa THIIA pEIICHHS: 1) paclpenacicHue
TEMIIEpaTypbl B sSUEHKax CHUCTEMBI B 3aBHCUMOCTH OT BPEMEHHM KOHTAKTa C TpPEroIIei
TpyOKOIi; 2) pacrpeneseHre TeMIepaTyphl B CUCTEME STYeeK Ha BBIXOJIE U3 HarpeBaTebHOM
TpyOKH B 3aBUCHMOCTH OT PacCTOSHHS OT BHYTPEHHEH ITOBEPXHOCTH HarpeBaTeIbHOM
TpyOKu. B KakZoM M3 3THX CiIydaeB Takke ObUIO pacCCMOTPEHO JBa CIIydas pas3iIHYHBIX
HECTallMOHAPHBIX 3a/a4 TertonpoBoxHocTh: I) ¢ mocrossHHbIMU U II) ¢ mepeMeHHBIMHU
TeII0(U3NUECKUMH XapaKTepUCTUKaMU 0 KaXJ0i oOmacTu otienbHO. Bo Beex syeiikax
3HAYE€HHE TEMIepaTypbl, KOTOpble ObUIM HalJeHbl Ha OCHOBAHWHM IE€PEMEHHBIX
TerIopU3NUecKuX Kod((UIMEHTOB MEHBINE M0 BEIMYMHE, YeM 3HAYCHUsI TeMIepaTyphl,
TIOJTyYeHHbIE HA OCHOBAaHUH TOCTOSHHBIX Terutoduindecknx koddduimenros. Pesymprar
paccueToB mokasai, 4to npu /T, = 0,15 MakcumanbHas pa3HUIA NOIYYEHHBIX TEMIIEPATyp
JUI HECTAl[MOHAPHOW 3a/1auM TEIUIONPOBOAHOCTH C TMEPEMEHHBIMH (110 CPaBHEHHIO C
MOCTOSIHHBIMH) TeTtuiopu3ndeckuMu KodpuunentaMu HaxoauTcs B npenenax —0.67%.
Ipu t/t,= 1,0 MakcumanbHasi pa3HUIA MONYYEHHBIX TEMIIEPATyp Ul HEeCTallMOHAPHOW
3aJaud  TEIUIONPOBOJHOCTH C IIEPEMEHHBIMH (IO CpPaBHEHHIO C MOCTOSHHBIMH)
Teropu3nueckuMu  Kodpduuuentamu Haxomurcs B mpenenax —0.32%. Drto kacaercs
o0yacTu, KOTOpasi COOTBETCTBYET IIPaBOM TIpaHMIE pacCTBOpa Caxapo3bl MEHBIIETO
KpHCTaJUIa.

BeiBon. HaiineHo pacnpeneneHue TeMIiepaTyp B CHCTEME sUeeK: a) B CpEIUHE
HarpeBaJIbHON TPYOKH IO KaXKJOH OTJEIbHOW 00JIACTH CHUCTEMBI SYeeK,— B 3aBUCUMOCTH
OT BPEMEHH KOHTAaKTa T(T/T,); O) Ha BBIXOJE W3 HAIPEBAJIBHOH TPYOKHM B KaxIOW
LEHTPAIFHON TOYKE KOHTPOJIBHOTO 00beMa 00NlacTeil,— B 3aBHCHMOCTH OT PACCTOSHUS X
OT BHYTPEHHEH TOBEPXHOCTH IPErOIIEeH TPYOKH.

KnroudeBble cioBa: memnepamypa, Aueiixa, pacmeop, KpUcmaii, ymeens.

Bausinue creapara K00AJIbTA HA IeCTA0OMIN3AIMIO MIOJUITHIEHA BHICOKOI0 1aBJICHUS

Amnacracus Knemeésa, Apkaauii [Teryxos
Hayuonanvnviti mexnuuecxuii ynugepcumem Yxpaunwt « Kueecxuti nonumexnuueckuii
uncmumymy, Kues, Yxpauna

Beenenue. llenpio sBisercs co3gaHue TaMEpHOW NOIMMEPHON KOMIO3MIIMM Ha

OCHOBE TOJIMATWIIEHA BBICOKOTO JaBJCHHS M CTeapara KoOanbTa, KOTOpas HayHMHAET
CaMOJICCTPYKTHUPOBATh Yepe3 TOYHO OMPEICIEHHBIA OTPE30K BPEMECHH, U MOXET OBITh
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UCIIONIb30BaHA B IIPOM3BOJICTBE MUHHU-TIAKETOB JUISi YNAKOBKU ITUIIEBBIX INPOAYKTOB B
cyrnepMapKeTax U IMO3BOJUT YMEHBIIUTH JAlIbHEHIIee 3arpsi3HEHIE OKPYIKAIOIeH cpebl.

Matepnanu wu Meroau. Jlns  ompenereHUsT TEXHOJOTMYECKHX — I1apaMeTpoOB
nepepabOTKM KOMIIO3UIMY MPOBOAMINCH TEPMO-MEXaHWYeCKHid W audQepeHruaibHo-
TEPMUUYECKHH aHalu3 creapara KoOanbTa. [ OIEHKH [OecTaOMIM3HPYIIEro BIHSHUS
cTeapata Ko0ajgbTa B TallMEPHOW CMECH MPOBOIWIOCH OINpPENCIICHUE YCallKh, YCIIOBHOM
MPOYHOCTH M OTHOCUTENBHOI'O YJIMHEHHS, CyXOro OCTaTka METOIOM pacTBOPEHHUS B
KCWJIOJIE W BOJoMNoriameHne. MHppakpacHas CIEKTPOCKOIUS MPUMEHSUIACh Ul OLCHKH
JiecTaOMITM3UPYIOIIETO BIMSHUS HA MOJIEKYJISIPHOM ypOBHE.

PesynbTaTel u o6cy:kaeHHs. [Ipu onpeneneHUn CBOMCTB cTeapaTa KOOajabTa, TEPMO-
MexaHH4ecKasi KpHBasi MO/ATBEP/NIIa CBOMM IUIATO MEPEX0]] U3 MCEBI0-KPUCTAITHIECKOT O
B aMop(HOE COCTOSIHWME. AHAIN3 TPOBOJMICS TPH CIEAYIOIIUX HCXOMHBIX IOKAa3aTeNsiX:
TeMIliepaTypa Hayajnga HU3MepeHUid 16,8°C, HaBecka Marepuayia - 24,1 wr,
YYBCTBUTEJIBHOCTH MpuOopa — 20MT, MoBbIIIeHHe TeMneparypsl - 10°/MuH, moTepst Macchl
TocJie TOJTHOTO OCThIBaHUs meuu 85,5%, Temmneparypa Hadana pasioxenus - 200°C.
OnTuManbHOW KOHLEHTpaluen sBisiercss odnacte 3%, B KOTOPOM ycanka TUIEHOYHBIX
00pa3roB cocraBmwia 46%, 3HaUCHHUE MPOAOIBHOW YCIOBHOW MPOYHOCTH IagaeT mocie 3
MeCAIEB OOJMY4YEHUs], YTO COOTBETCTBYET KIMMATHYECKOW 30HE LIEHTPajIbHOW YKpauHBI.
ITocne pacTBopeHHs B KCHIIONE, MPOLEHT MOTEPU Macchl cocTtamiser 99,74%, 4to ecTh
CPaBHHUTENIFHOM XapaKTepUCTUKON TIIIyOMHBI Jerpagauuu neneid. [lpu onpeneneHun
BOJIOTIOTJIAIICHUS, MaKCUMaJbHOE 3HAa4YeHUEe OOJydeHHUs MO3BOJISIONIEE IPOBEICHHE
uccieoBaHus — 84, MpH KOTOpoM BopomoriamieHue - 21,4%. Meron wmHppaxpacHoH
CHEKTPOCKONH JaéT HauWBBICIINE IOKa3aTeln oOpa30BaHMsl KETOHHBIX Ipymil (B obiactu
cextpa 1710-1725 em™), crmproBux rpymm (1150 cm™) u cymiecTBeHHOE BO3pacTaHme
KOJIMYECTBA COPOLHOHHONH Bombl (3360 cM') MpH KOHIEHTpALMH CTeapata KoOambTa B
pamkax 3%, 4To Tak e, Ha MOJIEKYJISIPHOM YPOBHE JIEMOHCTPHUPYET JIErpaJaluio erei.

BoiBonbl. Pa3paborana TaliMepHasi KOMIIO3MLUSI HA OCHOBE ITOJIUITHIIEHA BBICOKOTO
JABJIEHUS M CcTeapara KoOajbTa C MaKCHMAaIbHOH S(QEeKTUBHOCTBIO B obyactu 3%,
JloKkazaHa e€ NeliCTBEHHOCTh M Pab0TOCIIOCOOHOCTb.

KnarwueBbie cioBa: camoodezpadupywuil, niéuka, nOIUIMUIEH, cmeapam, KoOaibm,
matimepHvlll, KOMNO3uyus

JKOHOMMKaA U ynpaBJieHue

HNHHOBaMOHHBIE HANIPABJICHUSI PA3BUTHSA NPEANPUSITHIA CIIMPTOBOH OTPACTIH
Ykpanubi
Jtopmuia HleBuenko
Hayuonanvuwui ynueepcumem nuwegoix mexnonozuti, Kues, Yxpauna

BBenenme. Tema Hamiero WCCICIOBAaHHUS IIOCBSIICHA MPOOJIEME Pa3BHUBAIOIIUXCS
YKPauHCKHMX TPEANPHUATHN CIIUPTOBON OTPAciM, KOTOpbhle (DAaKTUYECKH YOBITOUHBI B
Hacrosiee Bpems. OfuH U3 CIIOCOOOB YIYUIIIEHHUS] COCTOSIHUSA TPEATIPUATHIA aIKOTOJIEHON
SIBIIICTCS CO3JJaHME MEXaHW3Ma Ul TIOBBIIICHUSA PEHTAOCIBHOCTH 3a CYET BHEIAPCHHS
MHHOBAIHI.

Martepuansl U MeToAbl. J[1s1 wWcciemoBaHus MBI HCIOIB30BAIM METOIBI aHAK3a.
Hcnonb3yst MeTOm CTaTHCTHYECKOTO aHajlu3a MOXKEM IPOaHAIM3HPOBATH IPOMOPIIMU
WHHOBAIMA B TPOMBIIDNICHHOCTh EBPONCHCKUX CTPaH U HCHONB3YS METON CpPaBHCHHS
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AQHAIM3UPOBATIM PE3YAbTAThl Ui JaJbHEWIIMX HCcienoBaHuil. (g aHanm3a MOHATHS
WHHOBAllMd ¥ HEOOXOAMMOCTH BHEAPECHUS WHHOBALMH B MPOMBIIUICHHOCTh, TTOBBIIICHUS
NpUOBIBHOCTH M KOHKYPEHTOCIIOCOOHOCTM — TpennpusTHii  ObI  MCHONB30BaH
TEOPETUUECKUIM METO.

PesyabTaThl. CnMpToBasi NPOMBIIIJICHHOCTh YKpauHBI HY)KJAeTcs B peaHUMaLUH U
BBIXOZIE Ha HOBBIE PBIHKH Ul NpPOJaXH crupTa. Jlius Hameid crpaHbl HEOoO0XOAUMO
WHBECTHPOBATh B MHHOBALIMOHHOE OOHOBJICHHE 3aBOJIOB U KOHBEPTHPOBATh YacTh 3aBOJIOB
Ha IPOU3BOJICTBO APYTOro BUAA IPOTYKIHH.

Jlis  ycremHoro W KOHKYPEHTOCHOCOOHOTO pa3BUTHSL TPEAIIPUSTHN  CIIHPTOBOM
MPOMBIIIEHHOCTH TpeIaraeTcsi MeXaHW3M ISl TOBBIIIEHUS] PEHTA0ENbHOCTH 3a CHET
BHEPEHUSI MHHOBALIMOHHON AEATENbHOCTH. MeXaHM3M COCTOUT M3 TaKMX KOMIIOHEHTOB:
CTpaTeruuecKoe IIaHWPOBaHUE, KOTOPOE COCTOUT U3 TPEeABApUTENHHOTO IUTaHUPOBAHUS U
IIPOIIECCOB CTPATErMYecKoro IulaHupoBaHus. Jlanee - onpeneseHre METOJOB YBEIUYECHUS
NpUOBLIH JUTS TIPEINPHUATHHA CHUPTOBOW oTpaciu. Takxke HeoOXomuMo co3panue (oHzaa
WHHOBaIMii Ha mpeanpustui. Ha cienyromeM erane HEOOXOIUMO ydecTh Bce (PakTopBl,
YTOOBl YMEHBIIUTH PHUCK BHEAPEHUS WHHOBAUMH Uil TPEINPUSITHA  CHHPTOBOM
MIPOMBINIIEHHOCTH. [TocneqHuM marom SBisieTcs: TOCTHKEHUE TIOANEP KKH ITPABUTENLCTBA B
o0ecrieyeHU  WHHOBAIIMOHHOM  NEATeNbHOCTH ISl TNPEANpPUSATHH  CIIMPTOBOM
MIPOMBIIIJIECHHOCTH.

BeiBoa. KommiekcHbIHM Moaxo K U3y4eHHI0 MHHOBALIMOHHOM J1eSITeIbHOCTH IT03BOJISET
HE TOJBKO JETalbHO aHANIW3UPOBATh MATEPUANbl, HO M JOCTIPKEHHS KOHKPETHBIX
BBIBOJIOB, Ha OCHOBE aHaJIM3a, HEOOXOAMMO B MEPBYIO OYepellb Pealii30BaTh TEXHUUECKUE
HOBIIIECTBA AJISI IPEANPUATUN CIIMPTOBOM MPOMBIIIJICHHOCTH HAIlIeH CTPaHBbl, s CHIDKEHUS
ce0eCTOMMOCTH PeaJIn30BaHHON IPOAYKLIUH U KaK CIEICTBUE BHEPSATH OpPraHU3allMOHHbIE
WHHOBAIlMM, BHEAPSATH COLMANbHbIE WMHHOBAllMM M  WHHOBAallMM  IOpUIUYECKHE
HSKOHOMHYECKHE HHHOBAIMM W HEOOXOAMMO YIYYIIMTh (DYHKIMIO TPOTHO3UPOBAHUS M
IUTAaHUPOBAHUSL.

KuaroueBble cj10Ba: unHO8aYlUA, NPOMBIUACHHOCTIb, CRUPI, HPUOBLIL, MEXHON02UAL.

PpIHOK OHOJIOrMYecKH AKTHBHBIX J00aBOK U JIEKAPCTB, KOTOPbIE OTILyCKAIOTCSI €3
peuentoB B Yexun
Tomamr Canunek
Oronomuuecxuti ynueepcumem, Ilpaea, Yexus

Beenenue. Ilenplo [aHHOrO — WCCIIEOBAaHUS  SBJSsUIACh  OLEHKA  ITOBENICHUS
norpebureneit BAJ] u tekapcTs, KOTOphIe MpoaaroTcs 0e3 perenToB Ha peiHKe B Uerickoit
PecrryOnuke 1 onpeienuTh OCHOBHBIE CErMEHTBI IOTpeOUTENEH.

Martepuanbl M MeToAbl. ['pynma KIMEHTOB anTeK B YEUICKOM Topoje Obuin
OIIPOILICHHBIE C MLENbI0 BBISICHEHHs, KaK YacTO OHHM IOKYNAIOT IHUIIEBblE T00aBKU U
JIeKapCcTBa, KOTOpbIe OTITycKatoTcst O0e3 penentoB. PecrioHneHTaMu ObLIH JIIOAW B BO3pacTe
ot 18 1o 80, OONBIIMHCTBO U3 ONPOLIEHHBIX UMENH BBICIIEE 00pa3oBaHHUE.

Pesynbratel m ob6cy:kaeHume. CylmecTByeT HEOOXOAMMOCTh B IPOBEICHUU
00pa3oBaTEeNbHBIX ~ MEPONPUATHH Uil  NOTpeOUTENIed  OTHOCHTENBHO  HAJIEKHOIO
UCIIONIb30BaHMsl JIEKAPCTBEHHBIX TpaB M TPaBSHBIX JUETHYECKHX J00aBOK. ITO
HEOOXOAMMO JJIsi TOrO, 4YTOOBI YAYYIIMTh CBOK OCBEIOMIJIEHHOCTH O IIpelenax
0€30IacHOr0 MCIOJIb30BaHMS TPABSHBIX CPEJCTB 3alIUTHI U ONpEIeNICHHs TOTEHINAIBHBIX
PHUCKOB MX KOMOWHaNWK ¢ HapkoTukamu. Hanbosnee BaykHbIE BHIBOJIBI 3aKIIIOUAIOTCS B TOM,
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—— Abstracts ——

yro B Yemickoit Pecryomuke 86% pecroHIEHTOB MOKYMAKOT IHUINEBblE T00AaBKUA H
OoNbIIMHCTBO TOTpeOuTeneil (64%) cuutaroT, 4to AO0aBKM BIUSIOT Ha 3740poBbe. Ha
OCHOBAaHHMHM HAIIMX WCCIEJIOBAaHUN OBLIM ONpeNeNeHbl 4YeThIpe CerMEeHTa, a HMMEHHO:
"3abora", "Hemosepue", "mpupomueiii" u "moepue". B cermenTte '"3a0oTa" KIMEHTHI
SIBIISIFOTCST HauOOJiee MHOTOUUCIICHHBIMHU (64%) U MOKYIAIOT B LIEJIOM 00€300JIMBaOIIHE,
HO TpaTAT HaWMEHbIEe KONMMYeCTBO JecHer (5.29 € B Mecsl Ha JieKapCcTBa, KOTOPHIE
mpojaroTcs 0e3 perenta U OHOJOTHYSCKH aKTUBHBIC 100aBkH). "EcTecTBeHHBIC" KIUEHTHI
coctaBisiioT 14% Hacenenus: Yexun. DTa rpynna MOKyMaeT B OCHOBHOM ITHIIEBBIE JOOABKH
W Ipyrue Bujbl JekapcTB. "J[oBepurBble MOKynaTenu" MOKYMAaoT JIEKapcTBa OT IPUIIA U
MPOCTYZBI, & TaKXKe JUIsi TOMOLIM nNuiieBapeHuto. OHM MMEIOT BTOPOE MO BEJIHMYHHE
KOJIMYECTBO IUIATEXEH 3a JIeKapCTBa, KOTOPBIE MPOJAIOTCsl 0e3 PEelenToB U OHOIOrHYECKH
akTUBHBIC J00aBku. "HemoBepuuBhle" KIMEHTHI HE IIOKYIAOT JIEKAPCTBA, KOTOPHIE
OTIYCKaroTcsi 0e3 perenToB U ONOIOTHYECKH aKTHBHBIE TOOABKH.

BeiBon. DTo wuccienoBaHME [aeT KOMIUIEKCHBIE BBIBOJBI O DBIHKE YEIICKHX
JTMETHYECKHUX JJOOABOK U JIEKapCTB, KOTOPBIE MPOJAI0oTCs Oe3 pelernTa.

KuioueBble cinoBa: mapkemune, nekapcmea, bAJl, Yexus.
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Instructions for authors

Dear colleagues!

The Editorial Board of scientific periodical
«Ukrainian Food Journal»
invites you to publication of your scientific research.

Requirements for article:

Language — English, Ukrainian, Russian

Size of the article — 8-15 pages in Microsoft Word 2003 and earlier versions with
filename extension *.doc (!)

All article elements should be in Times New Roman, font size 14, 1 line intervals,
margins on both sides 2 cm.

The structure of the article:
The title of the article
Authors (full name and surname)
Institution, where the work performed.
Abstract (2/3 of page). The structure of the abstract should correspond to the structure
f the article (Introduction, Materials and methods, Results and discussion, Conclusion).
Key words.
oints from 1 to 5 should be in English, Ukrainian and Russian.
The main body of the article should contain the following obligatory parts:
Introduction
Materials and methods
Results and discussing
Conclusion
e References
If you need you can add another parts and divide them into subparts.
7. The information about the author (Name, surname, scientific degree, place of work,
email and contact phone number).

NTLQ AW~

All figures should be made in graphic editor, the font size 14.
The background of the graphs and charts should be only in white color. The color of

the figure elements (lines, grid, text) - in black color.

Figures and EXCEL format files with graphs additionally should submit in separate
files.

Photos are not appropriate to use.
Website of Ukrainian Food Journal: ~ www.ufj.ho.ua

Extended articles should be sent by email to: ufj nuft@meta.ua
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IIIanoBHi KoJeru!

Penakuiiina xojeris HaykoBoro nepioguunoro Buaanusa « Ukrainian Food Journaly
3anporrye Bac 1o myOmikailii pe3yapTaTiB HAyKOBUX JOCIIIKEHb.

Bumorn 1o opopmiieHHs cTaTei

MoBH cTateii — aHIITIHChKA, YKpaiHChKa, pOCifiChKa

PexomennoBanuii o0csr crarti — 8-15 cropinok hopmaty A4.

CraTTsl BUKOHYEThCS B TEKCTOBOMY peaakTopi Microsoft Word 2003, B hopmari *.doc.
Jls Bcix enementiB cratti mpudt — Times New Roman, xerns — 14, intepain — 1.
Bci monst cropinku — 1o 2 cm.

CtpykTypa cTaTTi:

1. VK.
2. Ha3Ba crarri.
3. ABrtopu craTtti (iM’s Ta mpi3BHIIE NOBHICTIO, pukna;: Jleauc O3epsiHKO).
4. Yemanosa, 6 axiil sukonana poboma.
5. Anorarist. O00B’I3K0Ba CTPYKTYpa aHOTAIIIi:

. Beryn (2-3 pagxn).

«  Marepianu Ta Mmetoau (10 5 psAAKiB)

«  PesynbraTi Ta 00roBOpeHHs (IiB CTOPIHKM).

«  BucnoBku (2-3 psiaxm).
6. Kirtouosi cioBa (3-5 ciiB, ajie He CIIOBOCIIONYYEHB ).

IIyHkTH 2-6 BUKOHATH aHIIiCHKOI0, YKPATHCHKOIO TA POCiliCbKOI0 MOBAMU.

7. OcHOBHHII TEKCT cTaTTi. Mae BKIIIOYATH Taki 000B’SI3KOBI PO3ILIH:
« Beryn
«  Marepianu Ta METOIH
«  PesynbraTi Ta 00roBOpeHHs
. BuchHoBku
. Jlireparypa.
3a HeoOXiHOCTI MOXKHA JIOAABATH iHIII PO3/iIM Ta PO30MBATH IX Ha IiIPO3ALIH.

8. ABtopchka moBinka (IIpi3Buie, iM’st Ta 10 6aTHKOBI, BUSHUI CTYIiHb Ta 3BaHHS, MICIe
pobotH, eleKTpoHHa aapeca abo TenedoH).
9. KoHTakTHi aHi aBTOpa, 10 AKOTO 32 HEOOXITHOCTI Oy/e 3BEepTATUCH PENAKIIis KYpHAITY.

PucyHkn BHKOHYIOTbCS sikicHO. CKaHOBaHI PUCYHKM He NpHUHMarOThbCs. Po3Mip TekcTy Ha
pucyHkax moBuHeH Oyru cmiBpo3mipuum (!) Texcry crarri. @otorpadii 0OaxkaHo He
BHKOPHUCTOBYBATH.

®oH rpadikis, miarpam — nuie 6inuit. Komip enemenTiB pucyHky (niHii, ciTka, TeKCT) — YOpHHI
(ue cipuii).

Pucynxu ta rpadiku EXCEL 3 rpadikamMu 101aTKOBO OJAIOTHCA B OKpeMHX (aiiax.

CkopoueHi Ha3Bu (DI3MYHUX BEJUYMH B TEKCTI Ta Ha rpadikax INO3HAYAIOTHCA JATHMHCHKUMU
niTepamu BianoBinHo 1o cucremu CL

B crnucky sitepaTypu NOBHHHI IepeBakaTH CTaTTi Ta MoHOrpagii iHO3eMHHX aBTOpIB, SKi
omybunikoBasi micis 2000 poky.
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IIpaBuna odgopmiieHHS CHUCKY JiTepaTypH

B Ukrainian Food JournalB3sito 3a OCHOBY 3araJlbHONPHMHSTE B CBITI CIIpOIIEHE
oopMIIEHHST CITUCKY JIiTepaTypu 3rigHo craHmapty Garvard. Bcei eneMeHTH TOCHIaHHS
PO3ILIAIOTHCS JIMIIE KOMAMM.

1. [TocunaHHs HA CTATTIO:
ABTopu A.A. (pik Buaanns), Ha3pa crarrti, HazBa :xypnauay (kypcuBom), Tom
(HOMep), CTOPiHKH.
I[HiIiany MUITYThCS TICIS HPi3BHIIA.
Bci eneMeHTH IOCHIIAHHS PO3IIISIFOTECS KOMaMH.
1. Tlpuxnan:
Popovici C., Gitin L., Alexe P. (2013), Characterization of walnut (Juglans regia L.)
green husk extract obtained by supercritical carbon dioxide fluid extraction, Journal of
Food and Packaging Science, Technique and Technologies, 2(2), pp. 104-108.

2. ITocujIaHHA HA KHUTY:
ABTopHu (pik), HazBa kuuru (kypcusom), BugaBuunrso, Micto.
[HiIiany MUITYThCS TICIS HPi3BHIIA.
Bci eneMeHTH IOCHIIAHHS PO3IIISIFOTECS KOMaMH.
[puxnan:
2. Wen-Ching Yang (2003), Handbook of fluidization and fluid-particle systems, Marcel
Dekker, New York.

IMocuiiaHHs Ha eJIeKTPOHHMIA pecypc:

BukoHyeTbCsl aHAJOTiYHO TMOCWIIAHHIO Ha KHUTY abo crartio. [licns odopmiieHHs
JAHUX TPO MyOJTiKaIlito MUIITYTHCS clI0Ba available at: Ta Bka3yeThCs CIEKTPOHHA aapeca.
[puxnaau:
1. (2013), Svitovi naukovometrychni bazy,
availableat:http://www]1.nas.gov.ua/publications/q_a /Pages/scopus.aspx
2. Cheung T. (2011), World's 50 most delicious drinks [Text], available at:
http://travel.cnn.com/explorations/drink/worlds-50-most-delicious-drinks-883542

Crmcok  niteparypu  OpOPMIIIOETBCS  JIMIE JIATHHHUILEK. EJEMEeHTH CHUCKy
YKpPaiHChKOIO Ta POCIHCHKOK MOBOIO MOTPiOHO TpaHcmiTepyBaTH. s TpaHciiTepamii 3
YKpaTHCHKOI0 MOBH BHKOPHCTOBYETHCS MACIIOPTHUI CTaHAAPT, a 3 POCIHCHKOI - CTaHAapT
MB/] (B 1ux craHmapTax BUKOPHCTOBYIOTHCS CHMBOJIH JIMIIIE aHTITIHChKOro andasity, 6e3
XBOCTHKIB, ariocTpodiB Ta iH).

3pyu4Hi caiiTi 115 TpaHcaiTepanmii:

3 ykpaincekoi MoBH - http://translit.kh.ua/#lat/passport

3 pociticbkoi MOBH - http://ru.translit.net/?account=mvd

JonaTkoBa indopmanisi Ta npukiiag opopmJeHHs CTATTI — HA CAMTI

http://ufj.ho.ua

CTaTTs HAJACUJIAETHCS 32 eJIEKTPOHHOI0 anpecoro: ufj nuft@meta.ua

——Ukrainian Food Journal. 2015. Volume 4. Issue 4 — 711



VK 663/664
Ukrainian Food Journal ny6nikye opurinaneHi HaykoBi cTarTi, KOPOTKi
ITOB1IOMJICHHS, OTJIAZOBI CTaTTi, HOBUHHU Ta OTJISIH JIITEPATYPH.

Tematuka nmyouaikaniii B Ukrainian Food Journal:

XapuoBa iHKeHepis Iporiecu Ta 00aTHAHHS

XapuoBa XiMis HanorexHosorii

Mixkpobiosnoris ExoHomika Ta yrpaBiiHHS

®di3uvHI BIACTHBOCTI Xap4YOBUX ABTOMATH3AIIIs TPOIIECIB
MIPOIYKTIB YnakoBKa Juisi Xap4OBHX MPOIYKTIB
SIkicTh Ta Oe3reka XapuoBUX HMPOAYKTIB 310poB's

IepiognuHnicTh BUXOAY KypHAJIY 4 HOMEpPH Ha PiK.

PesynpraT JOCHiKEHb, TPENCTABICHI B JKypHalli, NOBHHHI OYTH HOBHUMH, MaTH
YITKUH 3B'A30K 3 XapyoBOIO HAYKOK 1 TMPEACTaBISATH IHTEPEC IS MIXKHAPOIHOTO
HAyKOBOTO CITIBTOBAPHCTBA.

Ukrainian Food Journal iHmekcyeTbcs HAyKOMETPHYHHUMHU Oa3aMH:
Index Copernicus (2012)
EBSCO (2013)
Google Scholar (2013)
UlrichsWeb (2013)
Global Impact Factor (2014)
Online Library of University of Southern Denmark (2014)
CABI full text (2014)
Directory of Research Journals Indexing (DRIJI) (2014)
Universal Impact Factor (2014)
Directory of Open Access scholarly Resources (ROAD) (2014)
European Reference Index for the Humanities and the Social Sciences (ERIH PLUS) (2014)
Directory of Open Access Journals (DOAJ) (2015)
InfoBase Index (2015)

Penensin pyxommcy crarri. Martepianu, npencraBieHi s IyONliKyBaHHS B
«Ukrainian Food Journal», npoxomsits «IlonsiiiHe ciine perieH3yBaHHS» BOMa BUYCHUMH,
MPU3HAYEHUMH PENAKI[IIfHOI0 KOJIETI€I0: OIMH € YJICHOM PENKOJIerii 1 OAWH He3aJeKHUN
YUEHHH.

ABTOpCBHKe NMpaBo. ABTOPH CTaTeil rapaHTYIOTh, 1[0 POOOTA HE € MOPYIICHHSM OY/Ib-
SKHX aBTOPCHKMX IIpaB, Ta BiJIIKOJOBYIOTh BHIABIIO MOPYIIEHHS JaHOi TapaHTil.
OnyOnikoBaHi MaTepianu € npaBoBoto BiacHicTio BuaBng «Ukrainian Food Journaly,
SIKIIO HE Y3TOJDKEHO 1HIIE.

MoniTuka axagemiunoi ermkn. Penakuis «Ukrainian Food Journal» xopucryerbes
MpaBWJIaMHM aKaJIeMiuHOi eTHKH, BHKIaZeHuUX B pobori Miguel Roig (2003, 2006)
"Avoiding plagiarism, self-plagiarism, and other questionable writing practices. A guide to
ethical writing” . Pemakiiis mpomoHye aBTopaM cTaTel i peleH3eHTaM MpsMO CIIiayBaTH
LLOMY KEPIBHHUITBY, 00 YHUKHYTH IOMHJIOK y HaYKOBI# JIiTepaTypi.

IHCTPYKUIT ANA aBTOPIB Ta iHIIAa KOpHCHA iH(pOpMAIis pO3MillleH] Ha CaiTi

http://ufj.ho.ua
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mexuonozil, Yrpaina
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