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TUE-ONLINE-SSS-BFT(R)-01

EFFECT OF VISCO-PLASTICPRODUCT RHEOLOGICAL
CHARACTERISTICS ON DOSE FORMATIONBY WEIGHING SYSTEMS!

PhD student Borys Mykhailyk

Department of Machines and apparatus of food and pharmaceutical productions
National University of Food Technology, Ukraine

E-mail: bmykhailyk@gmail.com

Prof. Oleksandr Gavva, Dr

Department of Machines and apparatus of food and pharmaceutical productions
National University of Food Technology, Ukraine

E-mail: gavvaoleksandr@gmail.com

Abstract: The process offilling containers with viscoplastic food products hasbeen considered. Simulation
modeling was carried outwith parameters set as for industrial equipment. Processed cheese was taken asthe product
(moisture content 35%, density 1070 kg / m®, effectiveviscosity 18 Pa/s, fat content 45%). Comparisonof theloads on
the weighing systemwhen using a machinewith a fixed and telescopic tubeis performed The process of two-stage
dispensing, including combined dispensers, is considered.

Keywords: weight dosing, simulationmodeling, dynamicloads, two-stage dosing.

INTRODUCTION

Discrete automatic dispensing devices have found wide application in the food industry for a
significant range of products. However, the constantly growing requirements for ensuring the
quality indicators of the dispensing process create certain limitations for devices based on the
volumetric method of dose separation (Gavva O., Bespalko A., Volchko A., Kohan O. 2010).
Elimination of systematic and random dispensing errors by volumetric method requires a careful
approach both at the design stage of the equipment and during its operation. The irregularity of the
properties of the product and the change in its parameters during the separation of the dose also
significantly affect (while the dispensing accuracy rarely exceeds +3%). In turn, weight batchers
are capable of providing a dispensing accuracy of 0.5-1% by weight, and therefore they are widely
used for dosing bulk and liquid products (Globin A. 2017). The introduction of weighing systems
for dosing viscous-plastic products causes difficulties associated with the irregularity of their
rheological properties (Levit I., Sukmanov V., Afenchenko D., 2015).

EXPOSITION
When considering the process, several assumptions were made about product behavior:
— Tosimplify the model, we assume that the products have homogeneous properties that do not
change throughout the entire time.
— We accept the product moves in an uninterrupted flow and longitudinal bending of the
product (between the tube and the container) does not occur.
— Lagging elastic deformation and relaxation were ignored
We believe that these assumptions can be applied for the followingreasons. Homogeneous
properties are a simplification for modeling while the actual process relies on mass productivity,
and small differences in properties will not have a significant impact on the final result. We
consider the condition for the stability of the product pillar to be appropriate, since the study did not
consider tall containers of a small radius. Delayed elastic deformation and relaxation occur after the

1 JloknaabT e mpejcTaBeH Ha CTyJAEHTCKATA HaydHa cecus Ha PyceHcku yHuBepcuTeT (umual - Pasrpan Ha
20.05.2021r. B cexuust buoTexHOMOrMH M XpaHUTEIHU TEXHOJIOTHH C OPUTHHAIHOTO CH 3aTJIaBHe HA a HIJIMHACKU €3UK.
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finish of the action of external forces on the product, which in our case means the complete
dispensing process.

When considering the system, we assume that the force (P) that acts on the weighing system
consists of component components - the weight of the product (m*g), which has moved into the
weighing container, pressure from the drop of the product into the container (Spv) and the
resistance caused by the rheological properties of the product (P1).

P=m-g+S:-p-v +P,

Considering the process, 4 stages of filling can be split (Fig. 1):

a) Initial stage - represents the moment the product touches the bottom of the containerand is
characterized by significant forces on the weighing system

b) Forming a cone - then the product begins to form a cone, the stage is characterized by
unstable forceson the weighing system

¢) Filling - forces become relatively stable. Fully formed product cone moves upwards

d) Final stage - dosing ends, weighing system s increase

Steps "'c" and "d" are of the greatest interest. When filling, the effort P1 isa small part of the
total effort. The free flow of the product rid the system from additional effort. The appearance of
stage "d" is caused by the fact that viscoplastic products do not deform under normal conditions
without the application of external forces to them. Therefore, in order to completely fill the
container, the products must be additionally deformed. Otherwise, the product will protrude above
the container, while there will be free volume inside the container. This deformation is carried out
due to the location of the tube low above the container. The consequence of this is a decrease in the
height of the product cone and, as a consequence, an increase in the effort P1.

(

a) b) c) d)
Fig.1 Stages of filling: initial; cone formation; filling; final.

Considering the upward movement of the cone, it was assumed that the cone is a set of
sections whose thickness tendsto 0. In this case, the rheological properties will determine its height,
and in general it can be designated:

h, = f(77e)
where, h is the height of the truncated cone, 1. is the effective viscosity of the product.

The vertical movement of the cone depends on the reaching of the lower layers of a radius
equal to the radius of the container. The increase in the area (S) of each section is determined as a
derivative of the productivity (Q):

dv
S=Q—
th

The body of Bingham was taken for modeling. Since in this case deformation of the volume and a
change in shape occur, it is important to take into account the instantaneous elastic deformation,
viscous and plastic flow.

T=To+ py
where, 7, isthe yield point, 4 is the plastic viscosity, 7 is the shear rate
For modeling, two widespread schemes were chosen: with a telescopic and a fixed tube. In
the case of a telescopic tube, at the beginning of dosing, the tube itself is at a small height above the

-11 -
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container, sufficient for the implementation of stages a and b (to reach a relatively stable weighing
system).

The modeling was performed numerically (Nikitin K., Olshanskii M., Terekhov K.,
Vassilevski Y. 2011) using a finite element mesh (Carstensen C., Klose R. 2002). Considering the
free surface (C. Acary-Robert, E.D. Fernande-Nieto, G. Narbona-Reina, P. Vigneaux 2012) of the
product and displaying data on the forcesacting on the weighing system

Processed cheese was chosen for modeling (moisture 35%, density 1070 kg/m3, effective
viscosity 18 Pa/s, fat content 45%). The dispensing process was considered at a constant dose
volume of 0.00025m3, and the same geometric dimensions of a cylindrical consumer container. The
diameter of the dosing nozzle is taken as 0.03m. The productivity of modern equipment samples
ranges from 25 to 30 portions per minute, therefore, taking into account the technological process,
when filling the container, 2.4 s is set, and the filling speed is 0.1474 m/s.

—— Telescopic tube —— Fixed tube

Fig 2. Forces perceived by the weighing system.

As can be seen from the graphs of the forces on the weighing system, the dispensing process
in the case of a stationary tube passes rather quickly the moment of impactand unstable loads. A
significant part of the time is occupied by a relatively uniform increase in the total effort on the
system, which towards the end begin to increase as the transition to the final stage takes place. In
the case of a telescopic nozzle, step "c" is skipped. The tube rises with the level of production,
constantly experiencing the additional forces of the final stage "d". As a result, the weighing system
is subject to significant additional loads. However, by the time the dosing is completed, the state of
the system is similar to the system with a fixed tube.

Since the dynamic forces can be as high as 25% of the total forces affect on the weighing
system, consider two-stage dosing. In the first stage, the system works with maximum productivity.
When the forces acting on the weighing system reach the value of the filled container, the systems
reduce the product rate. As a result, there is a significant decrease in the dynamic component

F.H}
2
Ve
A
m,g A B
e
e
t, t, t,c
t,' t,' At

Fig 3. Schematic diagram of two-stage filling
-12 -
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During the study of the process of dispensing containers in a graphical way (without taking
into account the dynamic loads and the transition time between coarse and precise dispensing), the
angle of inclination § was designated - it corresponds to the dose movement rate, which is limited
by the rheological properties of the product (if it is exceeded, irreversible changes occur in the
product) (fig. 3). Dispensing by a purely weigh method cannot occur at a rate corresponding to the
angle P, since dynamic loads significantly distort (increase) the weighing system indicators.
Therefore, the dispensing speed must be lower: o.=p-f (AP). When dynamic loads exceed the mass
of the finished dose (m4g), the weighing batcher begins to accurately form the dose (B), at a lower
cost. In the case of a combination dispenser, the dispensing speed is limited only by the angle B, so
the coarse dispensing process ends earlier (A).

In the case of dosing certain rheological bodies (for example, with a high yield point), the
amount of product moved by the coarse dosing cylinder can significantly reduce the weighing time,
since when moving the product, significant forces acting on the weighing system are not taken into
account. in this case, the accuracy of volumetric dispensers is sufficient to transfer a coarse dose to
point A'.

Based on the above, a mechatronic module for volume-weight dosing of plastic products is
proposed. The drive for the coarse dosing cylinder is a pneumatic cylinder, for the exact one - a
linear electric drive. The cylinders are filled from a common hopper, and the connection between
the hopper cylindersand the container is regulated by a shut-off valve, which is two channels 90°9.
The control circuit of such a mechatronic module consists of a signal processingunit that records
changes in the system during container filling. on drives dosing products.

! I
10 Feed drive }————E—Q Controller }——-— :
|
|
|
11 ...._ Compute total weight {-__| 3
]
|
|
|
|
|
|
|
|

Rotary actuator
1

Measure instantsnuous
"

|
|

|

I

|

|

|

I

|

|

! -1
| >

! flow rate \-\
I

I

|

|

I

|

|

|

|

|

Electric drive ———

13

Compute mean
flow rate

Reserence
net weight

Fig 4. Control scheme of mechatronic module of volume-weight dosing of visco-plastic
products. 1 - control system; 2 — weight member; 3 - clock; 4 — reference net weight; 5 -
comparator; 6 - unit for determining the mean flow rate; 7 - unit for determining the instantaneous
flow rate; 8 - unit for calculating the total weight; 9 -controller; 10 - drive auger feeder; 11 -
pneumatic cylinder; 12 - the drive of shut-off valves; 13 - drive of the cylinder of exact dosing

CONCLUSION

The system parameters were set during dispensing. Allocated 4 stages and considered their
impact on the process. Simulation modeling was carried out to compare two widely used designs
(fixed and telescopic tube). Based on the data obtained, it was concluded that it is necessary to use a
two-step dosing
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Abstract: Thiswork is devoted tothe study of the method ofthe production fruitandberrymarmalade masses
with the different kind of adding sugars. In thisworkwe define the optimal conditions for the preparation of fruit and
berry marmalade mass with glucose and fructose, carry out a comparative analysis of the organoleptic,
physicochemical and structural-mechanical quality indicators of the marmalade mass with sucrose. Formulations of
marmalade masswith apple puree, glucose and fructose have been developed.
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INTRODUCTION

In the global confectionery market, the demand of low-sugar products, which is made from
natural and eco-friendly ingredients has been significantly incresed. To suchkind of products we
can include fruitand berry and fruit jelly marmalade, which is made from differentkind of semi —
finished fruits and berries (puree, stews, supplies, etc.), sugar, gelling substances (Magomedov, G.,
Pashchenko, L., 2011). Due to the high content of natural sugar in the raw material, the prescription
amount of added sugar can be reduced. In addition, it is interesting to study a possibility of
replacing white sugar (sucrose) with sugars such as glucose and fructose in order to expand the
range of products. Although the effect of fructose and glucose on the structural and mechanical
properties on the marmalade fruit and berry masses is insufficiently studied, so this issue has
scientific and practical interest (Evans, R., Frese, M., Romero, J., Cunningham, J., Mill, K., 2017).

The aim of the work is studying the method of production of fruitand berry marmalade mass
with sucrose, glucose and fructose.

In our research we used the following types of raw materials: apple puree, white sugar, starch;
glucose, fructose; citric acid; lactic acid; baking soda.

Apple puree was made in the laboratory. In the laboratory we scalded fresh fruit with boiling
water, removed the stem and seeds, grinded and rubbed the resulting mass through a sieve with a
mesh diameter of 1-1.5 mm. Then we boil the resulting mass. The finished puree was stored in the
refrigerator. Physico-chemical quality indicators of apple puree are presented in table 1.

2 JloknaabT € MpeJCTaBeH Ha CTYJEHTCKATAa HaydHa cecus Ha PyceHcku yHuBepcuTeT (umuas - Pasrpan Ha
20.05.2021r. B cexuust buoTexHomornu u XpaHUTEJHU TEXHOJIOTHH C OPUTHHAIHOTO CH 3aTJIaBHe HA a HIJIMHCKH €3UK.
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Table 1 Physicochemical quality indicators of apple puree

Indication Characteristic
Dry matter content, % 10,00
Total acidity 24,3
Total acidity (% apple acid) 1,6
Content of calcium pectate, g 0,15
Content of pectin, % 0,55

The gelification of the puree was determined by the following method: 100 g of fruit puree
containing the 10% of dry matter content and 100 g of white sugar were weighed into a copper
ladle. When the puree contained more than 10% of dry matter content, the weight of the sample
should be counted so that it contained 10% of dry matter content.

The contents of the ladle were boiled for 15 minutes, counting the time from the beginning of
boiling. After that, the ladle with the content and the spatula was quickly weighed on technical
scales with an accuracy of = 1 g to check the output. The end of boiling was determined by the
formation on the surface of the mass a film, as well as by the lag of the mass from the walls of the
ladle. The output of finished mass should be equal to 165 g, the acidity of the finished mass - about
0.8% in terms of citric acid.

Determination of the strength of marmalade mass was performed using the Valenta device. A
sample of marmalade mass was placed on the base of the Valenta device, a mushroom-shaped
nozzle was carefully lowered onto the surface of the sample, a receiving tank was installed on top
and the regulator of water supply to the receiving tank was opened until the nozzle broke through it.
The water supply regulator was closed, the container with (water) was weighed and the strength of
the gem was calculated.

Elastic-plastic characteristics of marmalade gams were evaluated using a structrometer ST-1,
the principle of operation which is based on measuring the mechanical load on the nozzle-indenter
when itis introduced at a given speed in the prepared sample product.

Statistical processing of the results was performed by the conventional method with the
determination of the arithmetic mean Xi, the standard deviation of a single result (standard
deviation), the standard deviation of a single result and the standard deviation of the arithmetic
mean (standard error). The following software was used to process the research results: Microsoft
Office 2010, PTC MathcadPrime 3.0.

EXPOSITION

The changing nature of sugar will have a significant impact on the behavior of pectin
substances of apple puree, so it is necessary to study the conditions of it's gelification and the
quality of this process, which justifies the need of improving the technological schemes.

Samples of marmalade mass were prepared using one-component apple puree with sugars,
replacing sucrose with an equivalent amount of glucose or fructose. The finished mass was boiled to
a dry content matter of 63%. The finished mass was poured into moldsand left for 40 min in the
laboratory (temperature 20 +2°C), then placed in the refrigerator for another 2 hours (temperature
10 £ 2°C). The results are presented in table 2.

It was determined that under equivalent conditions of boiling marmalade masses using
sucrose and glucose were well removed from the molds, did not stick, had a dry surface, so in the
result had an excellent gelling ability. The mass with fructose required more time of gelafication,
slightly adhered to the form and was characterized by satisfactory strength.
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Table 2 Gelification ability of marmalade mass using different kind of sugar

. Apple puree, Apple puree,
Indication SUCTose glucose Apple puree, fructose
Ease of pouringoutin good

molds

The mass is poorly
Ease of taking out from The mass is well The mass is well removed fr(_)m the
the molds removed fromthe | removed fromthe molds, requires an
molds molds extended period of
gelification
Gelification excelent excelent tolerable
Gel strength good good tolerable
Surface condition The sqrface is The surface is The with the gloss,
smooth with the gloss smooth sticky
Sticking out from the The massdoesn't | The massdoesn't | The mass is sticking to
molds stick stick the molds

Table 3 Structural and mechanical properties of marmalade mass

Hooe =Hoor - Elasticity, Resilience,
Sample F, N Hgen. Helast. rels_.l gen. Helast./ Hyres./
elast Hoen*100% | Hoen*100%
Control 5 25,06 23,13 1,92 93,60 6,4
(Apple 10 21,73 19,66 2,07 93,55 6,45
puree 15 23,26 21,76 1,50 92,29 7,71
100%, 20 24,07 22,53 1,54 90,47 9,563
sucrose) 25 17,99 16,06 1,93 89,27 10,73
30 20,02 17,24 2,78 86,11 13,89
35 21,74 17,97 3,77 82,65 17,35
40 22,43 18,48 3,95 82,38 17,62
45 23,24 18,97 4,27 81,62 18,38
50 25,38 21,91 3,47 80,32 19,68
55 The gel broke
Apple 5 6,34 5,00 0,34 94,60 5,40
puree, 10 10,74 9,04 1,70 87,00 13,00
glucose 15 11,94 10,11 1,83 84,67 15,33
20 13,00 11,05 1,95 84,00 16,00
25 14,19 11,87 2,32 82,36 17,65
30 17,95 14,01 3,94 78,05 21,95
35 18,95 14,51 4,44 76,56 23,44
40 The gel broke
Apple 5 6,45 5,61 0,84 89,4 10,6
puree, 10 11,33 10,13 1,20 87,97 12,03
fructose 15 12,61 10,91 1,70 86,51 13,49
20 13,73 11,83 1,90 86,16 13,84
25 14,86 12,67 2,19 85,26 14,74
30 19,03 15,53 3,50 81,6 18,40
35 The gel broke

Analysis of the structural and mechanical properties of the marmalade mass using the
structrometer allows to characterize a stronger system with sucrose compared to monosaccharaides:
the maximum force which the device acts like a breakthrough is 50 N - for sucrose, 35 N - for
glucose, 30 N - for fructose. Pectin with sucrose forms a more structured framework of the gem.
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The lowest elasticity was observed for the sample with glucose, which is due to the low
solubility of glucose during cooling. To sum itall up, during cooling, glucose beginsto change its
crystal lattice and it has affected on the strength of the entire structure.

Fructose, on the other hand, has a higher solubility (compared to sucrose at 20° C). Therefore,
the structure of the marmalade gel with fructose is less elastic compared to the gel with glucose, but
has more elasticity compared to the sample with sucrose. For example, ata load of 30 H for sucrose
elasticity was 13.88%, fructose - 18.4%, glucose - 21.9%.

It is known that the development of resilience-elasticity properties of marmalade masses
occurs during the time of cooling, so the nature of the gel strength changes due to the compression
of the gel network of pectin that was formed in the process of gelification. Taking into account
different kind of the marmalade indicators of structural and mechanical properties, we can
recommend the cooling time of marmalade masses.

For the traditional marmalade masses with sucrose, the cooling time is 40 = 5 minutes at a
temperature of 10 +2°C, after which the products are sent for drying.

Samples of marmalade masses were tested for strength usinga Valenta device for 24 hours
standing at a temperature of 10 £2°C. This made it possible to observe the formation of an elastic
carcass over time.

The strength results of marmalade masses with different types of sugar are shown in table 4.

Table 4 Strength of jelly marmalade mass with different types of sugar
Samples Sucrose, g Glucose, g Fructose, g
2 hours 231 231 233
4 hours 237 253 240
6 hours 255 201 215
8 hours 265 208 234
24 hours 286 231 -

We can make a conclusion that sucrose is able to form a stable system for 2 hours at the stage
of cooling of the marmalade mass. During 4 hours the strength practically doesn't increase, and
after 6 hours of cooling doesn 't increase significantly, which is explained by the strengthening and
compression of the pectin lattice.

Samples with glucose develop an elastic structure within 4 hours of cooling, after which the
results begin to change and doesn "t show the exact result. Because of, in the system the process of
glucose crystallization begins, areas of visible crystals are formed that degrade the quality of the
determination and don 't provide objective results.

In the sample with fructose, objective results hasn"t been observed, up to 8 hours of cooling
the system becomes stronger and the load for breaking the gel increases. After 24 hours, water
adsorption has been observed on the surface of the samples, which complicates the determination.

A detailed description of the mechanical properties of gel-like systems is provided by the
studying of the process of deformation development, both during loadingandremoving the load.
Food gel systems are characterized by delayed deformation, so during unloading the deformation
doesn’t change quickly, but with a delay, there is an elastic effect. Analysis of the structural and
mechanical characteristics of marmalade masses with sucrose, glucose and fructose is presented on
figure 1.

The dynamics of deformation processes shows some differences in the formation of structural
and mechanical properties of experimental samples of marmalade mass.

It was found that under load, when there are significant deformationsin the body, all samples
of marmalade mass partially lose their elastic properties, so after unloading it's original size and
shape are not fully restored. When the external loads are completely removed, the final, elasticity
deformations results are recorded, which for samples with glucose and fructose, in contrast to
samples with sucrose, increases over time. At the same time, the recovering time decreases for
samples with monosaccharaides.

In addition, the sample with sucrose has much higher resistance to compression during
resilience deformation (Young's modulus) and a hardness index, so the ability not to feel elasticity
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deformation. However, in the process of cooling, the sample with sucrose somewhat reduces the
ability to resist, and samples with monosaccharaides, on the contrary, acquireit.
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Fig. 1 — Structural and mechanical properties of marmalade mass
( —sucrose, — glucose, e —fructose)

This confirms the specific ability to the deformation or the ability of the material to withstand
the impact of the load. The higher result of this indicator, the lower the elastic characteristics of the
material. It was observed that with increasing time of cooling the samples, the specific work of
deformation in samples with sucrose in 80 min. increases and further practically doesn't change, so
in the process of cooling the gel with sucrose gradually loses resistance to the load, and marmalade
gel with fructose, especially, with glucose on the contrary, tend to prevent compression
deformation.

Such researches have allowed recommending a longer cooling time for marmalade masses
with fructose and glucose to achieve the required structural and mechanical properties.

No less important for gelification of pectin substancesin apple puree is presence of free acids,
which effects on the speed of the process and the strength of the obtained gel. During the forming of
the composition of marmalade masses, the pH recommendations should be followed, but with
taking into account organoleptic properties. The effect of pH on the strength of marmalade masses
with different types of sugar are presented in tables 5-7.
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Table 5 Gel strength with fructose
pH | Gelstrength, g

5,33 318
5,08 337
4,47 356

Table 6 Gel strength with glucose
pH | Gelstrength, g

5,34 351,2
5,27 422,0
5,07 464,7
4,97 480,3

Table 7 Gel strength with sucrose
pH | Gelstrength, g

5,51 386,6
5,35 345,5
5,15 321,5

Studies of the gel strength with different pH indications show that the addition of acid to
pectin gels with monosaccharaides helps to increase their strength in contrast to the gel with
sucrose, for which exceeding the optimal amount of acid slightly softens the structure. However, the
strength of the marmalade mass with glucose has shown greater result than in the samples with
sucrose and fructose under equivalent conditions of acid addition.

During of improving technology of marmalade mass with glucose and fructose, it's necessary
to take into account the problems that occur in the formation of their structural and mechanical
properties.

For marmalade masses with fructose, boiling should be carried out only to the dry matter
content up to 63%, because the addition of buffer salts promotes the decomposition of fructose and
doesn’t provide the necessary strength of the marmalade mass. Therefore, the formation of the final
product will require more cooling time or extended drying. It is also necessary to take into account
the degree of sweetness of fructose, which is 1.5-2 times higher than sucrose. This properties
require adjustment to the organoleptic characteristic.

During the cooling of the marmalade masses with glucose, we can observe an undesirable
phenomenon of glucose crystallization. This effect occur because of to the low glucose solubility at
the temperature of the marmalade mass (this figure is significantly more than 50% lower than the
sucrose and fructose solubility). In our opinion, it is possible to prevent this phenomenon in two
ways: by reducing the concentration of sugar (glucose) or by adding anticrystallizers. In the first
direction we make trial laboratory boiling and long-term cooling of marmalade masses, in the recipe
of which up to 40% of glucose is removed. Larger removal significantly complicated the boiling, as
the process of forming dry matter content was slowed down and the increasing duration of boiling
and intensifying the process of caramelization, has lead to a result of which the product acquires a
dark colour. It has been found that removing up to 40% of glucose slows down the process of
crystal formation, but does not completely prevent it. After 72 hours the process is reproduced.

The second direction should include the use of anticrystallizers, among which the most used
in the technology of marmalade masses is starch molasses. However, the anti-crystallization
properties of molasses are provided by reducing substances — glucose and maltose. Therefore, in our
opinion, itis advisable to choose molasses with a high content of reducing substances. To enhan ce
the technological effect, we did an optimisation of composition of marmalade masseswith glucose
with taking into account two factors - the amount of glucose and the amount of maltose molasses.

As a result of the optimisation the composition of marmalade masses with fructose, the
optimal ratios of the prescription components were obtained: 120 g of apple puree, fructose 79.85 g,
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citric acid 0.2 g; for marmalade masses with glucose: 120 g of apple puree, glucose 94.47 g,
maltose molasses 97.65 g. The results of organoleptic rating show that the developed types of
marmalade mass have almost identical quality indications as the marmalade mass with sucrose. The
samples have brown colour, due to the greater reactivity of glucose and fructose in the reaction of
meladin formation. There are also differences in sweetness, which is somewhat weaker with
glucose compared with sucrose, and somewhat bigger for samples with fructose. It is determined
that marmalade mass with monosaccharaides has a high content of reducing substances, which need
to be taken into account when determining the conditions of packaging and the storage (table 8).

Table 8 Physicochemical quality indicators of marmalade mass

Indication _ Marmalade_mass
with fructose | with glucose
Dry matter content, % 63 72
Reducing sugar content, % 31,4 38,2

CONCLUSION

According to the results of this research on possibility of using glucose and fructose in the
production of fruit and berry marmalade, the following has been established. Fructoseand glucose
marmalade masses require more gelification time. The structural and mechanical properties of the
samples with monosaccharaides can withstand lower loads, while the samples with glucose have
slightly higher elasticity, and the samples with fructose have greater plasticity compared to the
samples with sucrose. During the cooling of all marmalade masses, the development of elastic-
plastic characteristics and their strength properties increases. In the process of cooling the sample
with sucrose somewhat reduces the ability to resist, as the samples with monosaccharaides on the
contrary acquire it - the specific deformation decreases. Therefore, the gelification of marmalade
with fructose or glucose takes more time than traditional samples with sucrose. It is established that
the decrease in pH indicators increases the strength of the gels with glucose and fructose, as with
sucrose - the strength of the gel decreases. Technological schemes for the production of marmalade
mass with glucose and fructose have been improved. The disadvantages associated with the use of
monosaccharaides have been eliminated (for glucose it is an undesirable phenomenon of
crystallization, for fructose it is an excessive feeling of sweetness). Optimization of gelification of
the marmalade masses, which allowed to establish the optimal ratio of prescription components.
Formulations of apple marmalade mass with fructose and glucose are developed and technological
schemes of their production are improved. Their high organoleptic indicators was established and
excess the content of reducing sugar in relation to the requirements of documentation are
established.
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Abstract: The aimof this paper isto determine the physical characteristics of wheat bread enriched with
buckwheat flour. Six types of bread with different amountof buckwheat flour were obtained. The measured parameters
were: baking losses, thickness (height), diameter and length of shaped bread. In CIE Lab systemthecolor of thebreads
andthetotal colour change (AE), as well as the relationship between humanperceptionandthetotal colour change
were determined. Formtheobtained results it was found thatthe losses duringbaking orin the rangefrom12.27% to
15.91%. The physical parameters height, diameter and length of bread decrease by increasing the amount of
buckwheat flour and in bread with 50% buckwheatflour they are: height - 38.57 mm, diameter - 73.94 mmand length -
118.14 mm. By increasing theamount of buckwheat flour in bread, the colour of the crust and crumb inbreads becomes
darker, redder andyellower.

Keywords: Buckwheat, Bread, Fortification

BBBE/IEHUE

Xn40bT € Hal-4eCTO KOHCYMUPaHUsI IPOAYKT. Toii ce mpou3Bexaa mpeJUuMHO OT MIIEHHYHO
opamno (Pentikdinen et al., 2014). B mocienaute roguHu ce J0KIaaBa 32 pa3IndHA Bb3MOKHO CTH
3a MPOU3BOJICTBO Ha 000TAaTeH MIISHWYEH XJI510, KaTO 3a Ta3u e ca U3M0JI3BaHu CyPOBUHHU, KOUTO
ca 6oraTu Ha XpaHUTEJIHH BellecTBa 1/ GyHKImoHamHu chenuHeHus (Stokic etal., 2015). Enun
OT HAYMHUTE 32 000raTsBaHe Ha MIISHUYHUS X110 € 3aMsHaTa Ha MIIEHUIHOTO OpaIHo (YacTHYHO
W/WIu M3IsU10) ¢ apyr Bun OpamHo: pwxkeHo (Przygodzka et al., 2015), euemuueno (Robles-
Ramirez et al., 2020), 6pamno ot enga (Coronel et al., 2021), oseceno (Buresova et al., 2017),
napesuuHo (Grassi de Alcantara etal., 2020) u ap.

Enpara (Fagopyrum) e pos HOKpUTOCEMEHHO PACTEHHE, KOETO IPUHAIJIEKU KbM CEMENCTBO
Polygonaceae, koero BKJIIOUYBAa JBa poja JBYyCEMEICJHHU: eBpasuiickusi poja Fagopyrum wu
ceBepHoamepukanckus poxa Eriogonum (Mandi¢ et al., 2013). CeiecTByBaT pa3iudyHU BUAOBE
ennma, Ho obukHOBeHata enma (Fagopyrum esculentim Moench) e Haii-pasnpoctpanena. Ts
cheTaBisiBa okojio 90% OT CBETOBHOTO NMPOM3BOJCTBO, J0KaTO ropuuBata enaa (Fagopyrum
tartaricum) ce orriexaa NMpeAMMHO B IJITAaHUHCKUTE palloHM, Hali-Beue Ha ceBep (Sakac et al.,
2015). [TonoXuUTETHUTE 3IPaBOCIOBHU €(PEKTHU IPU KOHCYMUPAHETO HA XJI10 ¥ XJICOHU U3IeIus,
KOUTO ca 00OraTeHu C ejja, Ce ONpEeAeNsT OT: BUCOKOTO ChIbpKaHHE Ha OEATHUMHHU (TE ce
YCBOSIBAT IBJIHOIIEHHO); 10OBP M3TOYHHK ca Ha (JIAaBOHOMIM W MHHEpaJHHU BemlecTBa (B 250 g
enna, KoJrmaectTBoro Mg e okosio 86 mg); ctaduiin3upa ce HUBOTO Ha KpbBHATa 3axap u Ap. (Dimov
& Georgieva, 2013).

[lenTa Ha HacTOSAIIATA CTATHS € Ja C€ ONPEALAT PUINTHUTE XaPaKTEPUCTUKU HA MIIIEHIY € H
X750, oboraTeH ¢ OparHo oT enja.

* Jloxna IbTe pe/ICTaBeH Ha CTy/IeHTCKATa HayduHa cecus Ha Pycencku yHuBepcuTer ¢punuan - Pasrpan Ha
20.05.2021r. B cexuust buoTexHomoruu n XpaHUTEIHN TEXHOJIOTHH C OPUTHHAIHOTO CH 3aTJIaBHe Ha OBITapCKH €3HK:
OU3NYHU XAPAKTEPUCTUKN HA ITINIEHNYEH XJI5B6, ObOI'ATEH C BPAIITHO OT EJIJIA.
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MATEPUAJIM U METO/IU

Mamepuanu

3a moJyryyaBeHe Ha MIIEHUYEH XJIs10, 000raTeH ¢ OpamHo oT enja 0s1xa U3Moa3BaHu: 05110
nmmennaHo OopanrHo Tun 500 (Tomasz Men OO/]), mpecyBana mast (UNIFERM), con (Gamunexc) u
'BJIHO3BPHECTO OPAIIHO OT €I, KOETO ce 100aBsi KbM OCHOBHUST THIT OPAIIHO.

Memoou
JlabopamopHho uznuyarne na xa16
Penentypara 3a nonydaBaHe Ha MIIEHUYEH XJ110, o0oraTeH ¢ OpanrHo ot eza, €
npejacTraBeHa B Tabauna 1. 3a nmosmyyaBaHe Ha XJ1510 ¢ pa3nMyHO KoJaudecTBo OpamHo oT enna (0%,
10%, 20%, 30%, 40% u 50%) e u3moa3BaH METOA BT, MpeacraseH oT Dimov & Georgieva, 2013, Ho
¢ MaJIku u3MeHeHus (dur. 1).
Ta6auna 1. PenentypeH chcTan

Cyposuna/KonmgecTBo OpamHo ot

ena 0% 10% 20% 30% 40% 50%
[Mmenuuno 6pamuo T 500 (%) 100 90 80 70 60 50
[IsnHO3BpHECTO GpamHo oT enga (%) 0 10 20 30 40 50
Cou (%) 15 15 15 15 15 15
[pecysanamas (%) 3 3 3 3 3 3
Bona (%) 57 57 57 57 57 57

- .\.) -

HounBka Ha
OKpbIVICHUTE
KbcoBe (10 min)

®wr. 1. TexHonorus 3a NoJIy4YaBaHC Ha XJ'I}I6, oborateH ¢ Pa3JIMIHO KOJIUIECTBO 6pamHo OT €J1Ja

OxkprorisiBaHe HA
KbCOBETe TeCcTOo

Odopmsine Ha
KbCOBeTe

Onpeoensine Ha 3a2you npu usnuyaHe

3ary6ute, NoJIy4eHH 10 BpeMe Ha U3MUYAHETO, ca U3YucieHu no Gopmyna (1).

m, —m,
3azybu npu usnuuane=———x100 [%] (1)
m
p

KBJIETO: Mp - MacaTa Ha TECTOTO NIPEIU U3IHYaHE, (g);

Ms — Macarta Ha TECTOTO CJel U3nudaHe (g).
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Onpedensane Ha pusuyHumMe XapaKmepucmuxKu

JleGenuHaTa (BUCOUMHATA), TMAMETHPBT U IBJKAHATA HA MOJTYYeHHUS POPMOB X510, 000TareH ¢
Pa3IUYHO KOJIMYECTBO OpAIIHO OT €J1/1a, Ca OMPEAeIIeHH C TOMOIIITa Ha aBTOMATHYeH Iy 0Jiep
(PowerFix profi, electronic digital calliper). LIBeTsT Ha KopaTa ¥ cpeAMHATA Ha MTOJIYYEHUTE BUI0BE
XJ1510 ca onpeesieHn ¢ momoirra Ha TuHTOMeTHp (Lovibont Tintometer RT 100 Co lour).
[IpomsinaTa Ha 11BeTa Ha KOpaTa U CpeiuHaTa Mex 1y KouTponHara npooda (100% mmeruaHo

OpamrHo) u XJis100BeTe, 000raTeHH C Pa3IMIHO KOJTUYECTBO OpPAIIHO OT €J1/a, € U3YUCIIeHa C
nomonira Ha popmyina (2).

AE= /(L= Lo)* + (b—by)? + (a— a,)? (2)

KbaeTO: Lo, Do ¥ a9 ca JaHHM Ha KOHTPOJIHATA PO0A;

L, b u a - nanHu Ha x71510a, 000TATEH C Pa3IMYHO KOJIUYECTBO OpaIrHo OT enja.

Bpb3kata MexIy 4OBEIIKOTO BH3IPUATHE HA LIBETA HA XJITO0BETE U 00111aTa MPOMSIHA HA [BETA
(AE) e mpencraBena B Tabiuna 2.

Ta6JlI/IL[a 2. Bp’LBKa MCIKAY YOBCHIKOTO Bb3NIPUATUC HA LIBCTA HA XJ1510a ¥ 0 61uaTa IMpoOMsIHA Ha

nsera (AE)
YoBemko BE3IPUSTHE (AE)
Hsma romsimo paznuune <0,2
MHOro MajnKo BUAUMO pa3Inuue 0,2-1
Marnko BUANMO paznuyme 1-3
CpenHy pa3JInKy Ha BUAMMOCTTA 3-6
lomemu pa3nmku Ha BUAMMOCTTA >6

PE3YJITATHU U OBCBHXJIAHE
[Tpu m3nMuane Ha TECTOTO M MPEBPBIAHETO MY B XJII0 CTaBa HaMaIsIBaHE HA TETJIOTO, KOETO
€ MOCJIeIMIIA OT M3MapsBaHETO Ha CBOOOIHATA BOa, KOSATO ce Hamupa B mpoaykra (Hojka, 2020).

Ha ¢urypa 2 ca npeacraBeHu JaHHUTE, IOy YECHH IPH ONPEC/ISTHE Ha 3aryOUTE MPU U3MTHYaHE HA
pa3IMYHATE BUOBE XJIS0.

15.53 15.91
9 13,87
< 13.72 13,05
2 12,27
B
=
=
=
-
=
=
-
=]
)
[
-]
on
0% 10% 20% 30% 40% 50%
% Ha OpamHo oT eJIga

@ur. 2. 3aryOu npu u3nuyaHe Ha XJisI0 ¢ pa3TUYHO KOJTUYECTBO OPAIIHO OT eaa
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Haii-Bucoku 3aryOu npu m3nu4yaHe ca onpeeeHu B XJsi0a, KoUTo chabp xa 5S0% OpamrHo ot
enna (15,91%), a naii-aucku B xisi6a ¢ 30% OpamrHo ot ena (12,27%). OT npeacraBeHuTe TaHHU
Ha (hurypa 2 ce BIXKa, 4e ¢ yBeIMYaBaHe Ha KOJIMYECTBOTO OpamrHo ot enja (10 30%), 3aryoure
npu uznuyaHe Hamangsat (oT 13,87% no 12,27%). CroitHOocTHTE 32 BUCOUMHATA HA MOJIYYEHUS
(hopMoOB XJ1510, 000raTeH ¢ pa3IMIHO KOJHICSCTBO OpaIlIHO OT €J1/1a, ca mpeIcTaBeHu Ha ¢hyrypa 3.

9 81,08
80
70 65,41 61.81
g 60 52,06
= 50
E 41,18 38,57
g 40
3
= 30
/M
20
10
0
0% 10% 20% 30% 40% 50%
% Ha OpamHO 0T e11a

@ur. 3. Bucounna Ha popMOB X510 C pa3TUIHO KOJTUYECTBO OPAIIHO OT eIa

PesynTaTuTe 3a TO31 MapaMeThp MOKa3Bar, 4e MIISHUYHUAT (KOHTPOJHUSAT) XJIsI0 ©Ma Hal-
BUCOKH cToitHOCTH (81,08 mm), a hopmoBusT x1516 (¢ 50% OpalrHo OT einja) uMa Hai-HUCKH
croitHocTH (38,57 mm). Ot peicTaBeHUTE TaHHU CE BIIK/A, Y€ BUCOUMHATA Ha XJIs10a HAaMalIsiBa ¢
yBelIMYaBaHe Ha KOJIMYECTBOTO OpallrHO OT eJijia B cbeTaBa My. Ha ¢urypa4 ca npe actaBeHu
CTOMHOCTHUTE 3a IMaMerbpa Ha POPMOBHUS XJIsI0, KOWTO € C pa3InyHO KOJIUYECTBO OPaIHO OT eJja.

82
81

80,89

0
0 O O

76,63 76,51

=2

JnamMeTnp (mm)
=~ =1 =1 =1 =]
L -1

74,05 73,94

73,04 .
]

0% 10% 20% 30% 40% 50%
% Ha OpamiHO 0T e11a

e |
W

~1
o

®wur.4. luamersp Ha GOPMOB XJIIO € pa3TUIHO KOJTUISCTBO OpAITHO OT eJijia

OT npeicTaBEHUTE JJaHHH CE BUKIA, Y€ TUaMeTbpbT Ha XJis0a ¢ 50% OpaiiHo OT enjia e Haii-
Mairbk (73,94 mm), a TO3W Ha MIIEHWYHUSA XJsI0 (koHTposa) e Hai-ronsm — 80,89 mm.
YBenu4yaBaHETO Ha KOJIMYECTBOTO OpAIHO OT €J1/1a B ChbCTaBa Ha MIIEHUYHUS XJISA0 IMpeIu3BUKBA
HaMaJlsiBAHE Ha JuaMeThpa Ha xis0a. Ha ¢urypa 5 ca mpenctaBeHW JaHHU 32 bJDKHHATA HA
(dopMoBus XJII0, CHIABPIKAIL PA3TIUIHO KOJTUYECTBO OPAITHO OT eJIjIa.
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128
125,71

126
.E 124
s 122 120,67 120,91 120.39 12024
E 120
§ 118,14
= 118

116

114

0% 10% 20% 30% 40% 50%
% Ha GpamiHo 0T eaaa

@ur. 5. /IpmxuHa Ha GOPMOB XJI40 € Pa3TMUHO KOJIMYECTBO OpaIIHO OT €2

JbmxuHaTa Ha GOpMOBHUS X0 HamalsBa HE3HAYUTEIHO ChC 3aMsSHATa HA MIICHUYHOTO
OpamHo ¢ OpamHo ot enga. CroitHocTHuTe 3a xJysiooBere ¢ 0%, 10%, 20%, 30%, 40%, u 50%
3aMsHA Ha MIIICHUYIHO OpaIrHo ¢ OpamnHo oT eJijia ca kKakro ciensa:125,71 mm; 120,67 mm 120,91
mm, 120,39 mm; 120,24 mmu 118,14 mm.

B Tabmuma 3 ca mpencraBeHM JaHHH 32 I[BETA HA KOopaTa W CpeauHATa Ha XJI00BeTe C
Pa3IMYHO KOJIMYECTBO OpaIrHo OT eJ1/1a, KAaKTO U MPOMSHATA Ha [IBeTa Ha KopaTa u cpeaunarta (AE)
Mexay KoHTpoaHus x50 (0%) u ocTaHaIUTe BUIOBE XJI500BE.

Ta6nuna 3. [[BAT Ha KOpa ¥ cpeAuHA HA TTOJTYYCHHUTE BUIOBE XJIS10

Konunuectso Kopa Ha x156 Cpenuna Ha xJis10
OpaliHo oT
enna (%) L a b AE L a b AE

0% 47,90 7,80 24,40 - 62,30 -1,20 11,10 -
10% 47,80 8,80 24,40 1,00 61,00 -0,10 12,70 2,34
20% 47,60 11,60 24,50 3,81 61,30 0,70 14,30 3,33
30% 47,00 12,60 24,80 4,90 59,60 1,60 15,50 5,87
40% 46,20 13,00 29,10 7,21 57,70 2,50 16,90 8,28
50% 46,00 13,20 29,90 7,94 52,90 2,70 17,20 11,87

Ot npencraBeHuTe JaHHU B Tabnuia 3 ce BIKAA, Y€ CTOMHOCTUTE 3a MapameTshpa L, kouto
MOKa3BaT JIaJId MOJYYEHHUAT XJ1510 € ChC CBETHJI WU ThMEH LIBAT, HAMAJISIBAaT C yBEJIMYaBaHETO Ha
KOJIMYECTBOTO OpaimrHo OT ejijja B PElenTypHUAT chcTaB Ha xjis0a oT 47,90 (B KOHTPOJIHUS
nmeHndeH xJisi0) mo 46,00 (B xis16 ¢ 50% Opamuo ot enna). HamansBaneTo Ha Te3u CTOWHOCTH
MOKa3Ba, ue MBETHT Ha XJIs10a cTaBa Mo-ThMEH, ¢ yBeIndaBaHe Ha OpamHoTo oT enna. HamansiBane
Ha CTOMHOCTHUTE 3a mapaMeTwp L ce HabnrogaBa u mpu cpeauHaTa Ha Xiisi0a. Te HamansBat ot 62,30
(cpeanHa B KOHTPOJHUA NuieHu4eH XxJsi0) g0 52,90 (cpeauna B xis6 ¢ 50% OpamrHo oT enna).
[TapameTspBT @ onpeess Aaiu [BETa Ha €/HO U3/1eJIue € YePBeH (MOJI0KUTEITHU CTOMHOCTH ) WU
3esieH (OoTUpUATeNHU CTOMHOCTH). OT MpeacTaBeHUTE AaHHUW B Tabnuna 3 ce BWXKAA, Y€ C
yBelnyaBaHe Ha OpaIIHOTO OT €J1/1a B ChCTaBa Ha XJ1s104, B KopaTa ce MOBUIIIaBa UHTEH3UBHOCTTA HA
YepBEeHUs LBIT (CTOMHOCTUTE ca MOJOXHUTENIHH M ce yBenuuaBaT). Chlirara TEHICHLUS Ce
Ha0II0/1aBa ¥ IPU CTOMHOCTUTE 3a CHIIHS MapaMeThp B cpe/inHaTta Ha xJisi0a. Te ce yBeinu4aBar ot
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1,20 (cpenuna B koHTpoJieH XJ10) 10 2,70 (cpenuna B x40 ¢ 50% OpamHo ot enaa). [Tapamersp T
b moka3Ba nanu mBeTa € KBAT Wik CUH. KOrato cTOWHOCTUTE ca MOJIOKUTEITHH, Ce HAOJI0]aBa
JKBJIT LIBSIT, @ KOTATO Ca OTPULIATEIHU — CUH 1BAT. CTOMHOCTHUTE 32 TO3U IapaMEThp, ONPENICIICHU B
KOopaTa Ha XJs0a ca MOJIOKUTEJIHN U Ce YBEeJIMYaBaT ¢ yBeln4yaBaHe Ha OpamHoTo oT enja. Tosa
O3HayaBa, Y€ BHB BCHUYKMA BUJOBE XJsA0 ce HabOmronaBa MHTEH3U(DHUIIMPAHE HA KBITHS IIBST.
OnpeneneHnTe CTOMHOCTH 3a TO3M MapamMeThp B CpelMHaTa Ha XJISIOOBETE ca TMO-HUCKH, B
CpaBHEHHE C TE€3U Ha KOpaTa Ha XJisi0a, HO BHIIPEKH TOBA M T€ C€ yBEJIMYaBaT, C YBeJIWYaBaHE Ha
OpalIHOTO OT €J1/1a B ChCTaBa Ha XJIsi0a.

Onpenenena e npoMsiHaTa Ha nBeta (4E) B KopaTa W CpeauHaTa Ha XJsg0a, HAMPaBEH C
pPa3IMYHO KOJIUYECTBO OpamHo oT enna. OT mpeacTaBeHUTE AaHHM B Tabnuia 3 ce BUXKIA, 4e
CTOMHOCTHUTE 3a TO3U MapaMeThp CTaBaT BCE MO-BUCOKH, C yBeJIWYaBaHEe Ha OpAIIHOTO OT eJijia B
chcTaBa Ha XJsi0a. ToBa o3HayaBa, 4Ye MPOMSHATA MEXAY KOHTPOJHHS (NMIIIEHWYEH) XJIS0 H
xJ1500BeTe, B KOUTO MMa YaCTUYHA 3aMsiHA HA MIIIEHUYHOTO OpalllHo ¢ OpallIHo OT €114, € BCe MO~
ronsma. [Ipu ompenensHe Ha Bpb3KaTa MEXKAY YOBEIIKOTO BB3MPHUATHE HA IIBETa Ha XJisi0a W
ob1mara npoMsiHa Ha 1BeTa (4 E) (Tabnuia 2) ce Bikaa, 4ye kopata Ha xJisiba ¢ 10% OpanrHo oT enia
BJIM3a B ITpyIaTa ¢ MHOTO MaJKO BUJIUMO pa3JinuKe, B CPaBHEHUE C KOpaTa HA KOHTPOIHUS XJI40.
Xn406bT ¢ 20% OpaliHo OT enjia BIu3a B rpynara cbC CpeJHU PA3JIMKU HAa BUIMMOCTTA, B CPaBHEHHE
C KOHTPOJHUSAT MIIeHWYeH XJs0. Pasnukure MexkIay KOpHTE Ha OCTAaHAJUTE BUIOBE XJISIOOBE,
CBABPIKALIN OPAIITHO OT €J1a U Ta3HW Ha KOHTPOJHUSA XJI0, ca C TOJISIMO pa3Tuiie BbB BUTUMOCTT A
(>6). LiBeroBuTe pasnuku Ha cpeauHara Ha xisgoa ¢ 10% u 20% OpamHO OT ejga, ¢ Ta3d Ha
KOHTpOJIHUS TIIICHUYEH XJI0 BJIM3aT B rpynara Ha MajlKo BHIMMH pa3iuku. [IpomsiHaTta Ha IBera B
xysiba ¢ 30 % OpamrHo OT enja Biw3a B I'pylara ChC CPEIHH PAa3IUKH HA BUIMMOCTTA, a IPOMsHATa Ha
nBera Ha xis16a ¢ 40% u 50% OpaiiHo OT enja BiM3a B Ipylnara ¢ rojeMy pa3iMKd BbB BUAUMOCTTA Ha
nBera. Ha ¢urypa 6 ca mpeactaBeHH CHUMKH OT TOJYYCHUTE BUJIOBE XJIS0, CHIBPXKAIIM Pa3IHIHO
KOJMYECTBO OpanrHo OT enja.

30% 40% 50%

@ur. 6. X140 ¢ pa3IUYHO KOJIUYECTBO OpaIHO OT e/

n3BOU

O HanpaBCHUTC U3CJICABAHUA € YCTAHOBCHO, Y€ IIPU MIPOU3BOACTBOTO HA XJ'I?I6 MNIISCHUYHOTO
opamrHo Tun 500, K0eTO € OCHOBHA CypOBHHA, MOXeE J1a Ob/I€ YCIICIIHO 3aMEHEHO ¢ OpaIIHO OT enfa
10 30%. [Ipu ToBa KOIMYECTBO 3aryOuTe, MOTYUYEHHU NMPU U3MHYAHE Ca HAN-HUCKU, @ TOJyUYEHUSAT
xJ1510 Ma Hal-100pu PU3NYHU XapaKTEPUCTUKH U Hal-100pa popma. 3amsHara c moeue ot 30 %
Ha MIIEHUYHO OpallHo ¢ OpalIHo OT eJ1]1a, PEeJU3BUKBA [10-TOJIEMU 3aryOU MPpU U3MUYaHETO U BOJU
JIO T0Ty9aBaHe Ha XJs10 ¢ JTo1m GU3UIHHU XapaKTePUCTUKH.
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Abstract: This article discusses the way of eating, the choice of food and the diet in the studied groups of pupils,
studentsandworkers, described in various scientific journals. The aim of the developmentis to analyze the bad eating
habits determined by the hecticdaily life and the moderntechnologies for offering easyandfast foods. Appropriate
tablesindicatethe harmthat these habits cause to human healthand providealternatives for overcoming them. Only
when you realize the benefits of the right choice offood, time and manner of consumption, will begin toovercome bad
eatinghabits.

Keywords: eating habits, junk food, healthy food, fastfood.

BBHBEJIEHUE

XpaHeneto € ¢akTop, KOWUTO BIMsS€ CHUIHO BBPXY 37paBeTo Ha 4oBeka. Korato e
HE3/IPaBOCIOBHO, TO BOJH 70 OOJeCTH Ha OpPTaHHUTE Ha KPHBOOOPAIIEHUETO, HIKOU BUIOBE PaK,
3axapeH nuaber, OoJiecTH Ha XpaHOCMMJIATelHaTa cuUcTeMa M OO0JeCTH, CBBbpP3aHU C
HEJIOXPaHBaHETO. X0PaTa, KOUTO BOJISIT IT0-3/IPaBOCIIOBEH HAYMH Ha )KUBOT, MOTAT JIa CE IIOXBAJSAT
HE caMo ¢ KPEmKo 3/paBe U MO-CUITHA IMyHHA CUCTEMA, HO U C M0-T00P0 HACTPOSHUE U TIO-TOJISIM O
YYBCTBO 3a yI0BJIeTBOpeHOoCT oT *kuBota (Vasileva, P., S. Aleksandrova, &Velikova, K., 2013).

Xpanara Moxe Ja Ob/e Knacuduirpana mo pa3iIuuyHd KPUTEPUU — IO XPAaHUTETHO-BKY COBU
KadecTBa (cliajka, cojeHa, TopurBa  Ip. ), 10 BpeMe Ha KOHCYMHpaHe (3aKycKa, 001, Bedepsi), Mo
n300pa Ha XpAHUTEJTHU MPOIYKTH (OJaKHA, TOCTHA), 10 HAYWH HAa TPOU3BOJICTBO MU IPUJ00OMBaHE
(bmonmornyHa, TEHHO-MOAU(UITPaHA, TOMAITHO MPOU3BECHA, 3aKyIICHA) M TIp. XpaHaTa MOXe Ja
ObJe KIacuUIUpaHa U 1o Bb3eHCTBUETO i BBPXY YOBEIIKHUS OpraHu3bM. TaknuBa kiacuduxkanuu
U3rpaXkJaaT OCHOBATA Ha TPAAUIIMOHHH JIeUueOHM PAKTUKH U TIpe/IcTaBu 3a 31pase (Matanova, T.,
2010).

[IpoMeHeHUAT MTOOANICH MOJIENT HA XPAHCHE W CTWIBT Ha )KUBOT MPOMEHS XPaHUTCITHHS
CTaTyC B pa3JIM4Ha CTENCH CPeJ Pa3IUYHUTE COIMAIHH CJIIOCBE M B PA3TUIHHUTE reorpadcku
peruonu (lvanova, L., 2010).

B gnemHO Bpeme muiaguTe XOopa BOAST BCE MO-HE3/IPAaBOCIOBEH HAUYMH HA XHUBOT. Te ce
XPaHAT NPEeIUMHO ¢ oaydabpukaTi, peHeOpernaT MI0I0BETE U 3eJICHUYIIU TE U HE CIOPTYBAT,
KOETO BOJIM JIO 3HAYWTEIHO BJIOIIaBaHE HA 3/IpaBeTo WM. [lo-ToisMaTa 4acT OT TAX 3aMCHST
3IpaBOCIOBHOTO MEHIO ¢ Obp3H 3aKyCKU. bbp3uTe XpaHu HU IpaBAT AeOenu, 00IHH, NeTPECUPaHH,
YyMOpPEHH W HeJoXpaHeHH. Te3u XpaHu MPEeaU3BUKBAT arpecHs KakTo MpU Jela, Taka U IpH
BB3PACTHH, 3aII0TO ChABPKAT TPAHC-Ma3HUHU. TpaHC-Ma3HUHUTE ca HAli-BPETHUTE U ,,JICTIAIUTE
ce Ma3HUHU, KOUTO OPraHM3MbT He Moke Aa npepadorsa (Platikanova, M., 2018).

KbM HacTOSIINS MOMEHT, B IIOBEYCTO PA3BUTH Ma3apy CE HAJIATAT JIBa TUIA Npe/IaraHe B
Ou3Heca Ha OBP30TO XpaHEHE — MPHUTOTBSHE Ha 3APABOCIOBHA XpaHa M MPUTOTBSHE HAa XpaHa,
MaKCHMaJIHO OJIM30 0 MSCTOTO Ha mpojaaxba. TpsOBa ga ce oTOEIEKH CHINO (PAKTHT, Ue €
HEBB3MOXKHO XpaHaTa, KOSITO C€ MPEBO3Ba Ha TOJEMH Pa3CTOSHHSA, Ta ObJe 3ApaBOCIOBHA.
busnechT Ha OBP30TO XpaHEHE € cpel Hal-IMHAMHUYHO pa3BuBauiuTe ce B buarapus. OT egna

5 JloknaabT € MpejcTaBeH Ha CTYJEHTCKATa HaydHa cecus Ha PyceHcku yHuBepcuteT ¢uual - Pasrpan Ha
20.05.2021r. B cexuust buoTexHomoruu n XpaHUTEIHU TEXHOJIOTHH C OPUTHHAIHOTO CH 3aTJIaBHe Ha ObITapCKH €3HK:
JIOIUTE HABULIMHA XPAHEHE U AJITEPHATUBU 3A TTIPEOJJOJISIBAHETO UM.
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CTpaHa, 3a Ta3u MOJIOKUTEIHA TEHIACHIIMSA JOTPHHACS 3a0bP3aHKUs HAYMH Ha )KUBOT HA MJIaJUTE
Xopa B royieMute rpagose. OT apyra cTpaHa MOXKe J1a ¢e 0TOeNIeKH, 4e ohepTUTe Ha 3aBEICHUATA
3a ObP30 XpaHEHE CTABAT BCE MO-AOCTHITHU 32 MO-IIHPOK KPBI' KITUESHTH, B CPABHEHUE C OCTAHAJIATE
pecropantu (Vladova, K., 2011).

N3O KEHUE

B nacrosmiata cratus ce mpaBu 0030p Ha JIOMIUTE XPAHUTEITHU HABUIM, CPEIIaHU B
pa3nuuHu Hay4yHU u3naHus. [lenta Ha paszpaboTkarta € Te na ce Kiacuduuupar, 1a ce mocoyar
BpEAUTE, KOUTO MPUUYMHSIBAT HA YOBEIIKOTO 3/paBe M Ja C€ JajaT ajJTepHATHUBH 3a TAXHOTO
npeojoisiBaHe. B mpoydBaHeTO ce B3eMaT MpeaBUJ U3BOIUTE U OICHKUTE Ha WHIUBHUYaTHUTE
XpaHUTEHU HaBUIIM, U300pa HA XPAHUTEJIHU IPOAYKTH U p€KIMa Ha XpaHEHE Ha:

» OomonpakruxyBanmy gekapu (OI1JT) ot Crapo3aropcka o6nact (Platikanova, M., 2018);

» IlpenonaBarenure W CTyAeHTHTE OT MeIWIMHCKUS KOJeX - BapHa, cremmamHOCT
»3b0oTexHuk" (Vasileva, P., S. Aleksandrova, & Velikova, K., 2013);

» Kypcantu ot HanmoHnaneHn BoeHeH yHUBEpCUTET ,,Bacun Jlecku*, Benuko ThpHOBO,
CIEIHATHOCT ,,Pa3y3HaBane*, BTopu Kypc Ha oOyuenwue (Terziev, V., & Koynakov K. 2019).

» VYuenunu ot TpeTu 1 netu knac (Terzieva, G., 2011).

[Ipu xpaHeHETO, EHEePTrUUHMAT OamaHC € OaJaHChT MEXIy MPUETHTE KaTOpUU U
M3pa3X0JIBAHUTE TaKuBa. AKO MPUETUTE KAJOPUU ca MOBEYE OT M3Pa3XOJBaHUTE, TO CJEJBA
MOKayBaHe Ha TermoTo W oOpaTHo. Koraro ce mpueMaTr moBede KaJdOpPUH OT KOJKOTO Ce
M3pa3xo/aBaT € IPUETO, Y€ CHEPTUNHUAT OaaHC € TO3UTHUBEH, @ KOTaTO MPUETUTE KATOPHUHU Ca T O-
MaJIKO OT M3pa3xoJCHUTE € Ha JIMIe HeraTuBeH eHeprueH Oamanc (Terziev, V., & Koynakov K.
2019). Ananu3bT Ha pe3yJTaTHTE, OTHOCHO 4YECTOTaTa Ha XPAaHUTCIHHS INPUEM, ITOKa3Ba
CBIIIECTBCHH TIPOIYCKHM B XpaHUTETHOTO moBeacHue. [lueromorsT mpod. [onka bailikoBa
MpenopbuBa NETKPATHOTO XPAaHEHE Ha JI€H, HO B ONpEIEJIC€HH 4acoBe, & HE XaOTUYHOTO, Ype3
3aKyCKaTa YOBEIIKHS OPraHU3bM C€ €Hepru3upa, a U He ce KauBaT kuinorpamu. Mexay 8 u 10 4.
CyTpHMHTA CM€ B Hail-BUCOK MHTEH3UTET Ha pasrpakaaHe Ha XxpaHa. KakBOTO u 1a u3snem, HimMa aa
ro MpeBbpPHEM B Ma3HUHU. "M3MuciieHo € oT mpupoaata. Hosenure nMaMe OMOJOTHYCH YaCOBHUK U
TOM € ChOOpa3eH ChC CBETIIaTa YaCT HA ICHOHONINETO. HAKOIKO mbTH mpe3 AeHS (U3UO0JIOTUIHO
M3JIMBaM€E CTOMAIIIHU COKOBE. AKO HE M0J1a/IeM XpaHa, Te3U CTOMAIIIHU COKOBE arpECUBHO aTaKyBaT
JMraBUIaTa U IPaBAT Bb3MAJIUTEIHU MPOLEcH" — TBHPAU CIIEHUAMCTHT 110 XpaHEeHe U TUeTHKA.

B tabnuna 1 ca najgeHu nomnTe HABUIM Ha XpaHEHe, MOCIeAUIUTE OT TAX U AITEPHATUBUTE
3a MPE0I0JISIBAHETO UM, KOHCTAaTUPaHU B CIOMEHATHUTE MPEAU TOBA TPYIIN 3a U3CJI€BaHE , OTHO CHO
JTHEBHUS XPAHUTEIICH PEKUM:

Tabauua 1

Jlowiu xpanumenu Haguyuu Hocneouuu Anmepnamueu
He ce 3akycBa, camo ce e
kae (kopenHbT noTUCKa
anetuta). [I[pomyckanero Ha
3aKyCKaTa 0O3HadaBa, 4e
Bamero Tsm0 TpsioBa na

MOYCPIIN OT 3al1aCUTe

YMopa, j1o111a KOHLIEHTpaLKs,
3aMastHOCT, pa3/ipa3HeHHe.
[IpernannsBa ce u ciej ToBa
ce moeMa MHOTO II0-TOJISIMO
KOJIMYE€CTBO XPaHa OT

3aKyckaTa € Hali-BaXXHOTO
XpaHEeHe 3a JICHS.
»3aKyCKaTa U3sKTe caMu’ !
HNwma Bpeme 3a usrapsine Ha
KaJIOpUUTE U 32

XDaHHTEIHA BEIICCTRA H BOJA Heo0X0uMOTO (TIpesKIa ce) | CJICABAIOTO XPaHEHE,
P ’ | (Boneva M. & lvanova, V., KOHCYMHpA C€ MO-MaJIKO
KOHUTO BEYE Ca C€ M3UEPIIHIN
2018). XpaHa.

NpeE3 HOIITA.

OO6uHa Beuepsi ¢ MHOTO
KaJIOpHUYHA U ,,TeXKKa'* XpaHa,
rmoemMa ce MpeKaJIeHo ToJIsIMO
KOJMYECTBO, XOpaTa Ce XPaHsT
KaTo ,,00€3yMenn‘‘ OT IIa.

IIpu xbCHa BeuepH,
OPTaHU3MBT HU € HACOYEH KbM
pe3epBU U Tpylia Ma3HUHM.
IIpeskaHeToO KbCHO BEYEp
BOJY 1O HECIIOKOEH ChH.

Jleka Beueps, none 3, 4 yaca
Npeau ChH. ,,Beuepsra - naii
Ha Bpara cu‘.
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PexxuMbT Ha XpaHEHE B CIOMEHATUTE IPYIIH 3aBUCH OT TsAXHATA €)KETHeBHATA 3a€TOCT M 10 -
4eCcTO 00SIBT € B paHHUS ciiemo0e, a BeuepsaTa cien 20 gyaca. Yecto mma ce Hamara 1a ce XpaHsT
,»B JIBUKEHUE , 1a 00s11BAT B 3aKyCBaJIHU, 3aBEJICHUS 32 OBP30 XpaHEHE WIIN OapueTa, pa3noJioKeH!
011130 10 pa0OTHOTO UM MSICTO HIIH YUUITUIIETO.

B Tabauma 2 ca qaieHu JTOIITMTE HABUIM HA XpaHEHE, TTOCJICAUIIUTE OT TSAX M aJITCPHATUBHUTE
3a MPEOI0JIIBAHETO M, B TPYTIMTE 33 U3CJIEIBaHE, OTHOCHO SJICHETO ,,B IBMKCHUE  WITU 3aBEJICHU ST

3a OBP30 XpaHEeHeE.

Tabauua 2

Jowu xXparnumeJjinu Hasuuu

Iocneouyu

Anmepnamugu

W3noassar ce yecto
3aBEeJICHUATA 32 ObpP30 XpaHEHe
(fast food) wiu 61u3K0
pasmnosoxxeHu 6apuera.
W300pbT Ha AIOHEPH, TULH U
IpYTUTE BUAOBE 3aKyCKH UMAT
CBIIECTBEHA PO B bbirapus.

I'onaMoTO KOJIMUECTBO
Ma3HHUHH U TIyTaMaT BOJST
J10 KaYBaHE HA KUJIOTPaMUTE,
CBhPJIEYHO CHJIOBU
3a00JIs1BaHUs, pEeTUHATA HA
ouuTe, aTpodus Ha
BKYCOBHUTE PELIENTOPH U JIP.

B cdhepara nHa 66p30TO
XpaHEeHe J1a Ce ThPCIT
3aBCACHUS C IPUTOTBAHC HA
3IpaBOCIIOBHA XpaHA U
NPHUTOTBSIHE HAa XpaHa,
MaKCHUMaJIHO 0JIM30 10
MSICTOTO Ha mpoaaxoa.

IIpu nBuxeHue,
XpaHOCMMUJIATEIHATA CUCTEMA

XpaHeHeTO B MPHUATHA
obcraHOBKa, 6€3 1a ce 6bp3a,

paboTu 1o-6aBHO U HE Ce
yCBOSIBaT 100pe
XPaHUTEIHUTE BEIIECTBA.
ITonyuaBa ce TeXeCT B
CcTOMaxa, KUCEIHHHU,
HaMaJlsiBa ce )KeJaHUeTo 3a
paboTa ciies ToBa.

OCHUTypsBa Mo- J0OpOTO
BB3NpHUEMaHe Ha BKyca Ha
XpaHaTa, yCEeIIaHeTo Ha
apoOMaTHUTE U YCBOSIBAHETO Ha

XPAHUTCITHUTC BCIICCTBA
(Terzieva, G., 2011).

Slne ce “B nBWKeHUE  WIIH ,,Ha
Kpax*.

PaznuyHuTE 1O CTETICH W BHUJ XPAHHUTEIHU HAPYUICHUS U AUCOalaHCH Ch3J1aBaT CEPUO3CH
3[paBeH PUCK, HO Ha MPAKTHKA B TIOBEYETO CJIydau T€ OCTABAT HEJUATHOCTHIIMPAHH U HEJICKY BAHH
KakTo B OOJIHMYHATA, Taka M B JoOogHUYHATA momoin. OT apyra cTpaHa, KOTaTo C€ M3Tpaau
MIPHIOXKH HAITBJTHO aICKBATCH XPAHHUTENICH PEKUM, CE Ch3/IaBaT ChIECTBESHH IPEITOCTABKH 32 110 -
0bP30 U MO-IIBJIHO MPEOA0JsIBaHe Ha OosiecTHUTE HapyeHus (Popova, D., 2009).

B Tab6usuiia 3 ca gaieHu JTOMIUTE HABHMIIM HA XPaHEHE, TIOCIICAUIMTE OT TSAX U aJTCPHATHBHUTE
3a MPEOI0ISIBAHETO MM, KOHCTAaTUPAHH B CIIOMEHATUTE TIPS/ TOBA IPYIIH 32 U3CJIeIBAHE , OTHO CHO
HaYMHA HA TIPUEMaHe Ha XpaHaTa U XPAHUTEIHO - BKYCOBUTE U Ka4eCTBa.

Tabauua 3

Jlowu XPpaHumejinu

IHocneouyu
Hasuuu

Anmepnamueu

IToBuieHo apTepuarHo
(KpBBHO) HaNIsATAHE, a OT TaM
CBPACYHO-CHI0OBU MPOOIEMH,
MO3BbUYCH UHCYJIT U ChpACUYCH
nH(papKT; aHeBpU3Ma;
ChpJ€UHA HEIOCTATHhYHOCT;
HapYIICHUSA BbB ()yHKIIMHTE
Ha OBOpenuTe, yCI0KHEHUS
npu ObOpeUHU 3200 IIBaHUSA,
oOpa3yBaHe Ha OBOpEUYHH
KaMbHH.

ConTa HapyuaBa ropHUs
CJIOM Ha JIMTaBULIATA HA
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Hamanere ynotpebaTa Ha
roTBapcKa coJI U KOHCyMaIusTa
Ha COJICHU XpaHU. 3aMEHETe
0OMKHOBEHATa rOTBapCKa COJI C
kanuesa. KanueBara cou
CTUMYJIMpa paboTaTa Ha
chp1eTo 1 Ob0peuHaTa GyHKIHsA
U HE MOBUIIABa KPHBHOTO
Hajnsrane. Korato o6auece
KOHCYMUPA B IIO-TOJISIMO
KOJIMYECTBO- HaJ 6-8 rpama Ha
JIeH, U KaJIMeBaTa COJI MOXKe Ja
NPUYHHU HEXENaHU e(hEKTH

Koncymanus Ha MHOTO
COJI ¥ COJIEHH XPaHH.
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CTOMaxa M yBeJIn4aBa
KOHTaKTa ChC CIy4YailHO
ITOIaTHAIUTE B CTOMAIIIHO-
YPEBHHUS TPAKT KAHLEPOTECHHU,
KOETO NIOBUIIIABA PUCKA OT
paK Ha cToMaxa.

BBPXY ChpJeYHATA JCHHOCT.
[Ipu mazapyBaHe Ha XpaHU
yereTe eTukeTa. KommaecTBoTO
Ha COJITa € 0TOCII3aHO B
XpaHHUTEHATA

Nudopmarus.

[IpekansiBa ce ¢
ynoTtpebara Ha 3axap,
3aXapHU U3JEIus U
Ma3HHHU.

3axapara € MHOT'O BpeJiHa —
npoOeMu CbC 3p0UTE,
KOKHU TIpo0emMu, nuader,
HaJHOPMEHO TETJIO,
3aBUCUMOCT U JIP

3aMsiHa C IPECHU, CYLLIEHU
IUI0/1I0BE, MEJ1, KHCEJIO MIISKO U
JPYTH 3ApaBOCIOBHU XPaHHU.

Ane ce MHOTO OBP30.

HartoBapBa ce cTomaxau ce
ryOu 4yBCTBOTO 32
Hacumane. [Ipesokna ce.
IToBnmasa ce HUBOTO Ha
KpbBHATA 3axap.

Jla ce sime 0aBHO, HA MaJIKH
MOPIIUH, 1a C€ CABBKBA T00pe
XpaHara.

AHanu3bT Ha npueMa 110 Irpylnu XpaHUTCJIHU IIPOAYKT M IIOKa3Ba, 4€ C HaKl-BHCOK IIPOLCHT Ca XJ'IH6,
TCCTCHU U3ACJIHA, 3aXap, MASHUHU, KOCTO ONIPCACIII €AHO HEAJOCTATHYHO ITBJIHOLCHHO XPaHCHE. B

Tabawuna 4 ca JaJicH! JIOITNUTE HAaBUITM Ha XPaHEHE, ITOCIICTUITATE OT TSAX U aITSPHATUBHATE 32

npeoa0JIABaAHCTO UM, KOHCTaTUPAHU B CIIOMCHATUTC IPCAN TOBATPYIIX 34 U3CIICABAHC, OTHOCHO

npueMa Ha rpyn XpaHUTCJIHU IIPOAYKTU U HAYHWHA HA IPUTOTBAHE.

Taonuuya 4

Jowu XparnumeJjinu Hasuuu

Ilocneouuu

Anmepnamueu

Koncymupa ce roisiMo KoJIM4ecTBO
051 x71510. YecTo 3a 3aKycKka ce
NPEANOYUTAT TECTEHU U3IECIHSI.

[Ipu TecTenu npoayKTH ca
Ha0JII01aBaHN HUBA Ha
akpuinamun 1o 2000 mg/kg,
KOWTO € K1acuuimpan ot
MexayHapoiHaTa areHIus
10 U3y4YaBaHe Ha paKa KaTo
BEPOSITCH KAaHIICPOTECH.

Hobpe e na ce uzdbupa
I'BJIHO3BPHECT XJISI0, a
TECTCHHTE 3aKyCKH Ja
Ce 3aMEHSIT C S/IKH,
KHCEJI0 MIISIKO,
TUIOJTOBE MJTU TIPSICHO
U3LEeJIeH TUI0I0B COK.

Korato ce nazapyBat npoayKkTu, ce
n30upa Hemlo ,,eBTUHO .

Hma BEPOATHOCT d HE €
Ka4CCTBCH IIPOAYKTA U 1a
HaBpPCIH HA 3APaBCTO BHU.

Bwmecto na ce naBar
napu 3a JIeKapcTBa,
no-no0pe e 1a ce
JaBaT 32 KAYECTBEHU
XPaHUTCITHU
MPOJYKTH.

YecTo KOHCYMHUpAHE HA ITbPKEHU
XpaHH U/UIU XpaHH C IPOTyKTH Ha
npax.

Cpabprxat onacHu 3a
3/IpaBETO HA YOBEKA
XUMHUYHU CheTUHEHUS —
IHIHAMHU]I,
MOJTUIUKITUIHATE apPOMAaTHA
BBIJICBOIOPOH
(6eH3mupeH, XpU3eH,
KOPOHEH U T.H.),
XETEePOLUUKINYHUTE AMUHH,
MIEPOKCH/IUTE,
TPaHCMa3HUHHTE,
MOJTUMEPUTE HA MACTHUTE
KHCEJIMHU, CBOOO THUTE
paJMKaJIM U T.H.

Jla ce npurotss
XpaHara I10 Bb3MOXKHO
HaW-Ia a0 HauYuH —
9ype3 3alyl1aBaHe,
BapeHe, neueHe. Tosa
1€ HaMaJIu
KQJIOpUIHUA U 3apsif
U 3aryouTe Ha
XPaHUTEIHU
BEILECTBA, LIE Ce
MHUHUMU3UPAT
PUCKOBETE OT NOsIBaTa
Ha CTOMAIIHO-4YPEBHU
pOoOJIEeMHU.
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n3BO1

[ToBeueTo y4yacTHHIM B TPYNUTE HA MPOYYBAHE 3asBABAT JKEJIAHUE J]a 3aMCHST BPEHUTE
HABHIIM B XpaHeHeTo. Och3HABA € HEOOXOIUMOCTTA, B CEMEHCTBOTO J]a ce U3Trpaau OamaHCUpaH
XpaHUTEJICH peXXUM, KOUTO J1a ce MpeaBa Ha JieTlaTa HeyCeTHO, KaTOo MPaBHUIIO Ha TOBEJICHHE.

JloOpe e na ce 1agaT Bb3MOKHOCTH Ha pabOTELIUTE U yUEUIUTe, 1a MOraT 1a KOHCyMupar
JIOMAIITHO MPUTOTBEHA XpaHa, Ype3 000c00sBaHe HAa TAKWBA MECTA B IPEATPHUITUATA ¥ yIHIIHINAT Q.
Upes moax o Q11 JISKINH WITH O€Ce/Ii, YICHHUIIUTE TPSIOBA MEPHUOIMYHO JIa CE 3aII03HABAT C JIOTITUTE
XpaHUTEITHU HAaBHIIH, 32 J1a TH H305TBaT.

Jla ce mazapyBa 1 mopbYBa XpaHata HHPOPMUPAHO, KATO CE CIEAH 3a 3PAaBOCIOBHUTE MOJI3U
oT mpoaykrure. Jla ce cliein OT €TUKETUTE 3a CHCTABKUTE HAa XPAHUTEIHUTE NPOAYKTU U
MOTPEOUTENAT J]a ce PHKOBOM HE OT HUCKATA IIEHA, a OT 3/[PaBOCJIOBHUTE MOJI3U HA MOKYTKATa.

REFERENCES

Bekmansurov, R. Kh., 2015, Proper nutrition as a guarantee of a long and happy life,
Priority scientific directions: from theory to practice, Collection of materials of the XX International
Scientific and Practical Conference Part 1, Novosibirsk. pp. 53-58.

Boneva M. & Ivanova, V (2018). Toxins in foods. International scientific refereed online
journal with impact factor. ISSUE 51, Journal Homepage: Www.Sociobrains.Com.

Dineva, S. (2016). Major contaminants of food raw materials and products. Thracian
University, Stara Zagora.157.

Ivanova, L. (2010). Contemporary trends in restaurant catering. Economics and
management. VI, No4

Matanova, T. (2010). Food and nutrition. Classification, selection and prohibitions.
Bulgarian folklore, ceeol.com

Platikanova, M. (2018). Eating habits and actual nutrition of the general practitioner.
General medicine. Wol. 20, number 3.

Popova, D. (2009). Assessment of nutritional status. Science Dietetics 2.
publishing.arbilis.com

Terziev, V., & Koynakov K. (2019), Research energy status of the military personel in field
setting. Knowledge — International Journal, Vol.30.6, pp. 1447-1452.

Terzieva, G., 2011, Adolescents’ nutrition and health. Nurse’s responsibilities, Management
and education. Vol. VII (3).

Vasileva, P., S. Aleksandrova, &Velikova, K. (2013). Nutrition and sports - conditions for a
healthy lifestyle. Varna Medical Forum, VVol.2,2013, application 3.

Vitanov, L. (2020). Health education in the class time. Knowledge — International Journal,
Vol.40.2, ikm.mk;

Vladova, K., (2011). Competitive behavior of companies in the fast food sectorin Bulgaria.
In: Proceedings of University of Ruse. Vol. 50,s. 5.1

Wang, O., Steur, H.O., Gellynck, X., & Verbeke, W. (2015). Motives for consumer choice of
traditional food and European food in mainland China. Appetite, 87, 143-151.

http://www.zdravnitza.com/a/nav/news/s/s/news_id/5253

https://rzi-yambol.org/rziwp/2017/04/25/%D1%81%D0%BE%D0%BB%D1%82%D0%B0 -
%D0%BF%D0%BE%D0%BB%D0%B7%D0%B8-%D0%B8-
%D0%B2%D1%80%D0%B5%D0%B4%D0%B8-%D0%B7%D0%B0-
%D0%B7%D0%B4%D 1%80%D0%B0%D0%B2%D0%B5%D1%82%D0%BE/

-34 -


http://www.sociobrains.com/
http://www.zdravnitza.com/a/nav/news/s/s/news_id/5253
https://rzi-yambol.org/rziwp/2017/04/25/%D1%81%D0%BE%D0%BB%D1%82%D0%B0-%D0%BF%D0%BE%D0%BB%D0%B7%D0%B8-%D0%B8-%D0%B2%D1%80%D0%B5%D0%B4%D0%B8-%D0%B7%D0%B0-%D0%B7%D0%B4%D1%80%D0%B0%D0%B2%D0%B5%D1%82%D0%BE/
https://rzi-yambol.org/rziwp/2017/04/25/%D1%81%D0%BE%D0%BB%D1%82%D0%B0-%D0%BF%D0%BE%D0%BB%D0%B7%D0%B8-%D0%B8-%D0%B2%D1%80%D0%B5%D0%B4%D0%B8-%D0%B7%D0%B0-%D0%B7%D0%B4%D1%80%D0%B0%D0%B2%D0%B5%D1%82%D0%BE/
https://rzi-yambol.org/rziwp/2017/04/25/%D1%81%D0%BE%D0%BB%D1%82%D0%B0-%D0%BF%D0%BE%D0%BB%D0%B7%D0%B8-%D0%B8-%D0%B2%D1%80%D0%B5%D0%B4%D0%B8-%D0%B7%D0%B0-%D0%B7%D0%B4%D1%80%D0%B0%D0%B2%D0%B5%D1%82%D0%BE/
https://rzi-yambol.org/rziwp/2017/04/25/%D1%81%D0%BE%D0%BB%D1%82%D0%B0-%D0%BF%D0%BE%D0%BB%D0%B7%D0%B8-%D0%B8-%D0%B2%D1%80%D0%B5%D0%B4%D0%B8-%D0%B7%D0%B0-%D0%B7%D0%B4%D1%80%D0%B0%D0%B2%D0%B5%D1%82%D0%BE/

PROCEEDINGS OF UNIVERSITY OF RUSE - 2020, volume 60, book10.3.

TUE-ONLINE-SSS-CT(R)-01

SYNTHESIS AND CHARACTERIZATION
OF V-DOPED DIOPSIDE CERAMIC PIGMENTS?

Nikola Kuvandjiev — Student /Y oung Scientist
Institute of mineralogy and crystallography
Bulgarian Academy of Sciences

E-mail: nkuvandjiev@gmail.com

Assoc. Prof. Ts. Dimitrov, PhD

University of Ruse “Angel Kanchev”, Branch Razgrad
Department of Chemistry and Chemical Technologies,
E-mail: tz_dimitrow@abv.bg

Assoc. Prof. Rositsa Titorenkova, PhD
Institute of mineralogy and crystallography
Bulgarian Academy of Sciences

E-mail: rositsatitorenkova@imc.bas.bg

Abstract: Ceramics are synthesized via solid-state hightemperaturesintering at a temperatureof 1000, 1100
and 1200°C in the system Ca0.xV20s.(1-x)Mg0O.2SiO,, where x = 0.1, 0.2, 0.3, 0.4, 0.5, and 0.6. The obtained
ceramics were examined by powder X-ray diffraction analysis, electronscanningmicroscopy, infrared and UV-Vis
spectroscopy. It has beenfoundthat under synthesis conditions a multiphase ceramics isobtainedwhich contains in
differentratiodiopside, cristobalite, tridymite and traces of wollastonite. The colour of the ceramicchanges to blue-
greenishwhen vanadiumis addedto thesystem. The high concentration of vanadium leads tothe formationof various
polymorphicphases of SiO; and inhibits the formation of diopside. The efect of vanadium concentrationandsintering
temperatureon phase compositionand colour was studied.

Keywords: pigments, colour, ceramic, diopside
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Abstract: Low carbonic steel characterizes with low corrosional stabilatay in mineral acids. One of the methods
for fith withthe corrosionis the using of defferent inhibitor additions to the acidicsolution. In the current work with the
pull methodisexplored influence of the addition by maleic imide in corrosional conditions. The researches has been
conductedin 0,1 M H,SO4 with differentconcentration of the substance and was carried out by itssolutionin ethanol.
It isestablished thatthe substance maleicimideaddedto corrosional conditions decreases thecorrosion. The corrosion
rate, the degree of protectionandthe inhibition action coefficient were estimated by varying the concentration (0.00 - 2.
50) umol dm’® of the inhibitor substance. Combining data fromthe gravimetric research with quantum-chemical
calculations of thechemical structure is made conclusion thatthe substance maleic imide has low rate of defense.

Keywords: corrosion, inhibiting efficiencie, maleic imide, weight method

INTRODUCTION
The inhibiting effect of organic compounds on metal corrosion in an aggressive medium is

determined by their adsorbability at the electrode-electrolyte interface (Bammou, L. and all, 2014).
Based on the information concerning the degree of surface coverage by organic molecules, the
orientation of these molecules, and the variation of adsorption characteristics with the electrode
potential, a correlation between the adsorption and Kinetic dependencies can be derived and the
mechanism of the organic substance on the rate of the electrode process can be developed. The
adsorption processes taking place at the electrode-electrolyte interface depend on the nature of both
the electrode and the organic substance (i.e., the structure), the presence of functional groups and
the electron density distribution in the molecule of organic substance are factors to be accounted
for.

The present work examines the adsorption of the maleic imide at the low carbonic
steel/sulphuric acid solution interface with a view to it application as an inhibitor for iron corrosion.

In order to study the inhibitory effect a conventional gravimetric method (Chiang, K., Mintz,
T., 2008) was used. The results obtained are discussed on the grounds of data obtained by quantum
chemical calculations of the structure and distribution of partial electron charges in the molecule of
the compound.

EXPOSITION

The experiments were performed with mild steel (steel 3) specimens. The steel samples used
had the following composition ([C]=0.16%, [Mn]=0.65%, [Si]<0.05%, [S]<0.025%, [P]<0.04%,
[Ni]<0.3 %, [Cr]<0.3%, [As]<0.08%, [Si]=0.05%). The aggressive media, with a 0.1M H,SO,4, was
prepared using double-distilled water. This organic substance is synthesized in the laboratory of the
Department of Chemistry, Food and Biotechnologies of the University of Ruse "Angel Kanchev", a
subsidiary in Razgrad by Prof. Neyko Stoyanov. The concentration of inhibitor used is in the range
of 1x10-6 mol dm-3 - 2x10-*mol dm-3. The structural formula of the organic inhibitor molecule is
shown in Figure 1.

" JloknaapT € MPENCTaBEH Ha CTYJEHTCKATa HaydHa cecusi Ha PyceHcku yHuBepcuteT Qpunman - Pasrpan Ha
20.05.2021r. B cexuust XMMUYHHU TEXHOJIOTMHI C OPMIMHATHOTO CH 3aTiiaBue Ha Obirapeku e3uk: MHXUBUTOPHU
CBOMCTBA HA OP’AHMYHO BEIIECTBO
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Fig. 1. Molecular structure and distribution of partial charges in the protonuled molecule of
maleimide

The corrosion rate of the sampleswas determined as a function of the inhibitor concentration
in the model corrosive environment. The corrosion rate value was calculated in accordance with the
equation:

m, —m
k = 0 m72h71 l l
o L9 ] ®
where with m, [g] and m [g] are denoted the weight of the metal sample before and after

the experiment, respectively, S [mz} is the sample surface area and t [h] is the exposure duration

(48 h) in the corrosive medium (0.1 M H,SO,).

Figure 2 shows the correlation of the corrosion rate in the presence of this test compound
with the inhibitor concentration.

The obtained corrosion rate data show that this compound exhibits a certain inhibitory ef fect
even at relatively low concentrations. Above this concentration, the corrosion rate does not change.
Experimental analysis of the data allowed additional studies to be arranged for this organic
compound. The observed inhibitory effect is probably due to the structure of the molecule, which in
turn determines the energy of the chemisorption bond.

1,4
- 1,2
< 2
=
~~
o> 1 i
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Fig. 2. Dependence on the corrosion rate as a function of the concentration of the tested organic
compound (25 °C)
In turn, the following magnitude can be used as a measure of the inhibitor effectiveness:
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Degree of protection:

Z= (k‘)k_k) =100 [%] , @)

0

where Kk, is the corrosion rate of the metal in the corrosive environment without the addition of an
inhibitor and k is the corrosion rate with addition of an organic compound.

it

Z%

0 s 1 1,5 Iz 2,5

.10, moldm-
Fig. 3. Degree of protection (Z) as a function of the concentration (C) of the investigated compound

It was interesting to evaluate the observed (Hao, Y., Sani, LA, Ge, T., & Fang, Q., 2017,
Vashisht, H., et al., 2016) effect of -ion present in the corrosive environment on the adsorption
capacity of the metal surface, respectively on the value of the degree of protection of the inhibitor.
For this purpose, a certain amount of KI was introduced into the corrosive medium (0.1 M H,S0O,).
The results of the parallel studies (corrosion medium with and without addition of KI) are presented
in Table 1.

Table 1. Degree of protection (Z ) values with and without addition of K

Inhibitor Z, % Z, %
(without addition of KI) | (with addition of KJ)
maleimid 51.24 54.14

The obtained results convincingly show that the presence of -ion in the system significantly
increases the value of the degree of protection for the studied inhibitor.

The inhibition action coefficient (Y) was also calculated:

y = 2o (3)

The calculated values for Y are given in Figure 4.
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Fig. 4. Values of the coefficient of activity of the inhibitor of the studied organic matter

The results are compared with those obtained in the absence of inhibitor. As a result, it can be
clearly seen that the test substance has an inhibitory effect on the corrosion of steel in a corrosive
environment with sulfuric acid. Increasing the concentration of organic matter leads to higher
corrosion protection of steel samples.

CONCLUSIONS

The organic substance tested was found to show a relatively good inhibitory effect on steel 3
in a corrosive environment (0.1M H,SQO,). The organic substance maleimide shows a relatively low
corrosion rate at relatively low concentrations. The inhibitory efficacy of the test compound
depends on the nature of the functional group, the geometry and the electron density of the
molecule. These results are preliminary and extensive electrochemical studies are planned to
elucidate the mechanism of inhibition and to evaluate its feasibility.
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Abstract: Phenothiazine (PTZ) isan organic compoundthat has the formulaS(CsHs):NHandisrelated to the
thiazine-class of heterocyclic compounds. Derivatives of phenothiazine are highly bioactive and have widespread use
and rich history. The derivatives chlorpromazineand promethazine revolutionized thefields of psychiatry and allergy
treatment, respectively. Schiff bases areformed whena primaryamine reacts withan aldehyde or ketone under specific
conditions. Structurally, the Schiffbaseis a nitrogen analogue of an aldehyde or ketone in which the carbonyl group (C
= 0) isreplacedbyan imine or azomethine group. Thisarticledescribes Schiffbases derived from phenothiazine
derivatives.

Keywords: phenothiazine, Schiffbases, synthesis, activity

BbBEJEHUE

IIpe3 1876 r. METUIEHOBOTO CHHBO, NMPOU3BOJHO Ha (PEHOTHA3UH, € CUHTE3UPAHO OT
Xaitapux Kapo. Crpykryparta e usBenena npe3 1885 r. ot Xaitnpux Asryct bepurcen. bepurcen
cunre3upa ¢penoruazus npe3 1883 r. (Ohlow, M. J., Moosmann. B., 2011). Bcpenata na 1880
ITon Epnux 3amouBa a U3M0J13Ba METHIEHOBO CHHBO B CBOMTE €KCIIEPMMEHTH 3a OLIBETSIBAHE Ha
KJIETKH, KOUTO BOJAT JI0 HOBATOPCKU OTKPUTHSA 3a Pa3IW4YHM BUAOBE KIETKU. Toll € OTIuYeH ¢
HoGenoBa nHarpama, ocHOBaHa 4YacTHYHO Ha Ta3u pabora. Toit ce mHTEpecyBa 0cOOEHO OT
M3II0JI3BAHETO MY 3a OLBETsSBaHE Ha OakTrepuu W mapasutu kato Plasmodiidae - poxsT, KOWTO
BKJIIOYBA [TATOT€HA HAa MaJlapusTa - U OTKPUBA, Y€ TOH MOXke 1a O'bJie OLIBETEH C METUIICHOBO CHHEO.
Toii cMsTa, Y€ METHIIEHOBOTO CUHBO MOJKE J1a C€ M3I0JI3Ba [TPH JICUEHUETO Ha MaJlapys, TECTBA 'O
KJIUHUYHO U Tipe3 1890T. MeTHIIEHOBOTO CHHBO ce u3MoJ3Ba 3a Tasu e (Ohlow, M. J., Moosmann.
B.,2011).

Iudosure 6a3u, Hapedenu Ha Hugo Schiff (Schiff H., 1864), ce oGpa3ysar, korato
I'bPBUYEH aMHH pearupa ¢ ajJaexul WK KeTOH Npu crieududnu yciaosus. CtpykrypHo, llludosa
0a3a (M3BECTHH CHIIO KATO MMUH WM a30MeTHH) (pur. 1) e a30TeH aHAJIOT Ha alJeXH]l WM KETOH,

B KOiiTO kapboHunHararpyna (C=0) e 3aMeHeHa ¢ IMUHOBA UJIM a30METUHOBA rpyTa.

1
R

—N

{7\
R R

@ur. 1 O6ma crpykrypa Ha [lludona 6a3a.
[MIudoBute 6a3u ca eIHU OT HAN-IIUPOKO M3MOJI3BAHUTE OPTraHUYHH CheauHeHUsA. Te ce
U3M0J13BaT KATO MUTMEHTH U OIBETUTENIH, KaTaIN3aTOPH, MEKIUHHHA MPOJYKTH B OpPTaHHYHHS
CUHTE3 W KaTo mojaumepHu cradbuinuszaropu (Dhar DN, Taploo CL,1982). IlludoBure 6asu

8 JloknaabT e IpeACTaBEeH HAa CTYJEHTCKaTa HaydHa cecus Ha PyceHcku yHuBepcuteT ¢puinan - Pasrpan na
20.05.2021r. B cexumst XMMUYIHHU TEXHOIOTHH C OPMTHHAITHOTO CH 3aTiiaBre Ha Obpirapeku e3nk: ®PEHOTUA3MHOBU
HINMPOBUBA3U
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NpOSIBIBAT IIHPOK CIEKTBP OT OHOJIOTHYHH JCHCTBHUSA, BKIIOYHMTEIHO MPOTHBOTHOUYHH,
aHTUOAKTEpHWAIIHN, aHTHUMAaJapUWHU, MPOTHBOBB3MAIUTEIIHA, AaHTUBHPYCHH M AHTHIUPCTHIHH
csoiictBa (Dhar DN, Taploo CL,1982; Przybylski P et al, 2009). UMuHOBUTE HIU A30 METHHO BUTEC
Py MPUCHCTBAT B Pa3IMYHU €CTCCTBEHH, MOJYUYCHU OT NMPHUPOIHH U U3KYCTBEHU ChCIUHCHUS

((DI/IF. 2) Mmunosara I'pyna B TakuBa CbCJAUHCHUA € C I'OJIAMO 3HAYCHUC 34 TAXHATA OMOJIOTHYHA
axktusHocT (Bringmann G. etal. 2004; de Souza A. O. etal. 2007; Guo Z. etal. 2007).

Ilpoodykm nonyuen om

Ecmecmeen npodykm HPUPOOHU UM OYHUUU Cunme3supan npooykm
OH
o~
OH
~N o N
N N
—
OH
OH
R—/ \
-
. - B - N-canuuunuaeH-2-
Ancistrocladidine HIIHA
Xwuro3anona [lludosa 6a3za XUJIPOKCUAHUIIUH
(anTHMAaapUKHA aKTUBHOCT)
(anTH(]YyHTaTHA AKTUBHOCT) (anTHOAKTEpHATHA

AKTUBHOCT)

@ur. 2 buosiorouna aktuBHocT Ha llIudosu 6a3u.

N3O KEHUE

Cunte3 Ha 3,3 '- (3amecTeH Ouc (uMuHOMeTHIeH)) 6uc (10-meTnadeHoTnaznnm)

IIpe3 1967r. Kremers u Steele (Kremers, W., Steele, J. W., 1967) npeaiarat meron 3a
cunTe3 Ha 3,3 '- (3amecTeH Ouc (mmuHOMeTHIIeH)) Ouc (10-Mermndenornazuam) (Gur.3), mpu KOHTO
NOOUBBT Ha YHUCT NMPOAYKT Bapupa B rpaHunure 50-60%. MeToabT BKIIIOUBa KOHJEH3aIMs Ha 3-
bopmmi-10-metrneHoTHA3HH C TUAMUHU U PEAYKIHSA MOTYyISHUTE CheMHEHUS 10 OUC-BTOPHYHU

aMUHU.
S _R S
Oi j@/\NH \NH/\@ D
N N
| |

CHg CHs
®ur. 3. 3,3 '- (3amecTteH Ouc (mmuHOMeTHIIEH)) OuC (10-MeTundeHoTna3uHm)

CunTte3 ¥ 0M0J0rM4YHA AKTUBHOCT HA [lIudoBu 6a3u 1 a3eTHANHOHM OT 2-XH/IPA3ZUHWII-
1-(10H-¢enoTuazun-10-un)etaHon

B nurepatypata ce cpermaT 1aHHH 3a CHHTe3upaHe Ha Hsakou Lludosu 6azn ot 2 -
xuapasuaui-1-(10H-denornasun-10-un)eranon (Rajasekaran, A., Periasamy, M. & Venkatesan,
S., 2010). Ot Tax ca moyryyeHH a3eTUJUHOHHU KaTO € U3I0JIBaH XJIOpoaneTus Xjaopua. CUHTE3bT €
OCBILECTBEH 110 cXeMaTa IIpeicTaBeHa Ha gur.4
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@ur. 4. Cunres Ha llludosu 6a3u u azeTuauHOHM OT 2 -xuapazunui-1-(10H-penornaznn-10-
WJI)eTaHOH

CpeauHeHHATa ca TECTBAHU 3@ AaHTUOAKTEpUAIHA AKTUBHOCT U C€ OKa3BaT €(DEKTUBHU CPEILy
rpaM-TIOJIOKUTEIHUTE OpraHu3Mu KaTo S. aureus u B. subtilis.

Beuukn azetuanonn 4 moka3BaT MOYTH €IHAKBA MPOTHBOTHOMYHA AKTHUBHOCT cpemry A.
fumigatus, HO HUTO €JHO OT ChEJAMHEHHUSTAa HE MpEeAU3BUKBA 30HA 3a MHXHOupaHe cpeumy C.
albicans.

Azetuguonure ocurypsiBat 12-15% 3ammura cpenly MHAyIUpaH OT KapareHaH OTOK Ha
Janara, KbJIeTO KaTO CTaHAapTHO JIEKapCcTBO (peHm10yTa3oH npu o 100HH yciioBus moka3Ba 61%
uHXHOUpaHe ciej 3 yaca MHKEKTHpaHe Ha KapareHaH.

Cunre3 Ha ¢peHoTua3nHOBHU llIudoBu 0a3u ¢ M3NM0I3BaHEe HA MUKPOBBJIHHI

B nocneqauTe rouHu ce 3aCUIIM U3MOJI3BAaHETO HA MUKPOBBIIHU B CHHTE3a HA ChEIUHEHU L.
[Tpe3 2007 r. Swarnkar u xonektuB cunTe3upat Gpernoruaszunosu [lnposu 6a3u KaTo M3MOI3BAT
to3u meToa (Swarnkar, P. K., Kriplani, P., Gupta, G. N. & Ojha, K. G., 2007). Te ycusiBat ot 0-(2-
nuazo-6-6ensornazonunn)-f-nadgroan (1) ¢ p-anwiuH ga noaydatr  o-(2-auazo-6-3amecteH
oenzoTuazown)-PB-(p-anmwiun)-HadpTtaaenu (2). [IpeAMMCTBO Ha TO3W METOJ € HM3KIFOUYUTETHO
KpaTKoTO Bpeme 3a cuHre3 (dur. 5). Or (2) monyuasat o-(2-aua30-6-6enzoTnazonun)-6-[2,3-
b]6en3oTnasunu (3) KaTo MU3MOJI3BAT CAPa U HOJ.
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@ur. 5 Cunres Ha penotuaszuHoBu LlInudosu 6a3u ¢ U3MOI3BaHE HA MUKPOBBIHU

W3cnenBaneTo Ha aHTUMUKPOOHAaTa akTHMBHOCT Ha (3) moka3Ba royisiMma €(eKTHBHOCT KbM
E.coli, Klebsiellau S. Aureus.

n3BO 1

[Iudosure 6a3m ca emHW OT HAW-IIMPOKO H3MOJI3BAHUTE OPTraHUYHHU CheAUHEHHs. Te
MMpOsABABAT IIUPOK CIICKTHP OT 6I/IOJ'IOFI/I‘IHI/I [[CI\/JICTBI/ISI KaTo: HpOTI/IBOl"'B6PI'-IHI/I, aHTHOaKT CpHuajlHu,
aHTHMaHapHﬁHH, MPOTUBOBB3NAIUTCIIHU, AHTUBUPYCHU U AaHTUITUPCTHUYHHN CBOMCTBa.
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Abstract: Schiff bases are formedwhen a primaryamine reactswithan aldehyde or ketone under specific
conditions. Structurally, the Schiffbaseis a nitrogen analogue of an aldehyde or ketone in which the carbonyl group (C
= 0) isreplacedby an imine or azomethine group. The present article describes the synthesis of a phenothiazine
azomethine derivative. The resulting compoundis new, not described inthe literature so far. Its physicochemical
parameters have been established and its structure has been proved by spectral methods.
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BBBE/IEHUE

ChenuHeHUATa TPUTEKABAIM a30METHHOBA Ipyla ca CIOCOOHH B3aMMOJEHCTBANKU C
aNAEX U TP OTIPEICIICHU YCIOBHS J]a 00pa3yBaT HOBU ChequHeHMs HapedeHu [1lndosu 6a3u wimn
azomeTuHu. Te ca cnmabu OCHOBU C MOJApU3MpPaHa JIBOMHA BPB3Ka U €IEKTPO(UIIeH BbIIEpOIeH
aToM. B krcena cpena a3oMeTHHOBATa Bpb3Ka Ce pa3KbCBa M ce 00pa3yBar aMHUHHU.

/ R R / -
N—NH, o — 4
R3

udoBure 6a3m ca BaXHM MEXKIWHHM TPONYKTH 332 CHHTE3 Ha HSIKOM OHWOAKTHBHH
ChEJMHEHUS KaTO KaTo B-IaKTaMu U 00pa3yBar 3HAaUUTEIICH KJ1ac Ha CheIUHEHUS B JICKAPCTBEHAT A
u QapmalleBTUYHATA XUMUS C PA3HOOOpa3HU MHTEPECHH OMOJIOTUYHU JEHCTBUSA, BKIIOUYUTEIIHO
aHTHOAKTEPHUATHH, IPOTUBOrbOUYIHH, IPOTHBOPAKOBH U XepOounuaau neiinocru (Jarrahpour A.A.
et al,2004; Satyanarayana V.S. etal, 2008; Abdel-Salam F.H., 2010; Sathe B.S., Jayachandran E.
and Jagtap V.A., 2011).

DeHOTHA3UHBT U HETOBUTE NPOUW3BOJHU MPUTEKABAT AHTUMHKPOOHO, AHTUIPHOHHO,
HHCEKTUIMIHO U anTuxenMuHTHO aeiicreue (Pluta K., Morak-Mlodawska B. and Jelén M., 2011).

B nurepartyparta ce cpemar cro61enus 3a llndosu 6a3u Ha heHOTHA3NHOBU IPOU3BOAHHU C
pasnuyHu BKItouBaHus BB Bepurara (Kremers W. and Steele J. W., 1967; Gaina L. et al, 2001;
Swarnkar P. K., Kriplani P., Gupta G. N. and Ojha K. G., 2007; Rajasekaran A., Periasamy M. and
Venkatesan S., 2010; Raju G. N. etal, 2016; Brem B. etal, 2017; Molnar E. etal 2020), a cbuio u
3a koopauHanuoHHM cheaunenus (Parsaee Z., Bahaderani E. J., Afandak A., 2018). Bcuukwu te
MpuUTEek)aBaT OMOJTOTHYHA AKTUBHOCT.

EKCIHEPUMEHTAJIHA YACT

W3non3Banu ca XMMHYECKH YUCTU peakTuBH Ha ¢upma Merck. Toukata Ha TomleHE ¢
ompeneneHa c¢ 1udpoB amapat SMP-10. Uuctorata Ha CHEIUHEHHUETO CE€ MPOBEPsBA upe3
ThHKOCOWHA XpoMaTorpadus Ha Kieselgel 60 F254, 0,2 mm mmouku Merck, eyeHTHa cucTtema

9 loknaasr € Npe/IcTABEH Ha CTY/IEHTCKATA HAYYHa cecusiHa Pycenckn yHuBep cuteT Gunuan - Pasrpan na

20.05.2021r. B cekiusi XUMHYHU TEXHOJIOTUHU C OPUTMHAITHOTO CH 3ariiaBue Ha Obirapeku e3uk: [IOJIYHABAHE H A
®EHOTHA3HOBO ASOMETHHOBO ITPOM3BOAHO
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(o6eMHO choTHOMIEHHE): OeH3eH: eraHoa = 5: 1. IR cnekTbpbT € cHeT Ha ciekTpoMmeThp Perkin-
Elmer FTIR-1600 B tabnetku KBr.

Cunre3 Ha 2-amnHo-6-(10H-penornasun-10-ua)-1H-6en3o[ne]uzoxynnoann-1,3(2H)-
AHOH

Kem 6,91g ot 6-(10H-dbenornaszun-10-un)-1H,3H-6en30[ne]usoxpomen-1,3-a11uon ce
npubasst 40mL 1.CH3COOH u ImL xunpasuaxuapar (H,NNH2.H,0). Harpssa ce npu kunene
4h. Cnen oxnaxmane ce uzausa B 200mL neaena Boga. @untpysa ce mo BakyyM (¢.u.m.) ciaeq 24h
Y Ce CYUIU MpPU CTaiiHa TEMIEepaTypa.

CuHTe3 Ha 2a30MEeTHHOBOTO MPOM3BO/IHO

0,005 mol ot 2-amuuo-6-(10H-penornazuu-10-un)-1H-6en30[ne]usokyunonun-1,3(2H)-
nuoH ce pa3tBaps B 40mL CH30H u ce no6ass 0,005mol 4-metokcubenzanaexu. Harpssa ce Ha
BoJiHa OaHs B mpoabibkeHne Ha lh (~100°C). Oxnaxna ce, KpucTaiu3upa u ce GuaTpyBa Mo
BakyyM (¢. 4. 1.). [IpomuBa ce ¢ CH3OH. ITomy4aBa ce 9uCT MPOIYKT.

PE3VJITATHU
Ot 6-(10H-dpenornasun-10-un)-1H,3H-0en3o[ae]uzoxpomen-1,3-110H ¢ X MAPA3UHX UIPAT
MoJIy4yaBaMe aMUHO ITPOHU3BOIHO 11O CXEMaTa:

p— 0O — o)
T L0
OOL OOK™

[Tony4eHOTO aMHUHO TTPOU3BOIHO B3aNMOJICHCTBA ¢ 4-METOKCUOCH3ATIEX U] TI0 CXeMara

— 0]
e ﬁ
N—NH, H
< e T
O + O —
— 0
osas PN
N—N CHz
5 O
o]

[ToryuaBa ce a30MeTHHOBO IPOU3BOAHO HA peHoTHa3uHa ¢ 100uB 40% u T.T. — 254-255°C.

Januute ot IR-ananm3a nmokassar cineguure ctoinoctu: C=0 — 1706; 1665 cm?; C=N —
1617 cm; C-N — 1340 cm; Arom. - 3079 cm?; C-O—-1040 cm*?

Hanuuwero Ha aBe sCHO m3pa3eHH MBHIK B obmactra 1725-1700 cm™ u 1700-1680cm-?
MoKa3Ba 3ama3BaHe Ha KapOOHWJIHUTE rpynu. IIpucheqUHABAHETO Ha aNJICXHJa, U3MECTBANKH
aMUHOTPYTIaTa SICHO JIMuM OT UBHUIM B oOsacture 1690-1630 cm-13a C=Nu 1360-1280 cm-! 3a C-
N. Ot IR-criekThpBT ce BIbKIa ¥ HaTMune Ha uBuia B ooactra 3100-3000 cm! | koeTo moka3Ba
3ama3BaHe Ha apoMaTHUTe NpbcTeHH. C-O BpB3KUTE CE yCTAHOBSIBAT OT HAJIUYHMETO HA SICHO

u3paseHo Tpenrtenue B oomactra ~1050 cml,
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Mn3BOA1
[TonyuyeHo € HOBO HEONHMCAHO B JIMTEpaTypara ChEIUHEHHE, KOETO € JokazaHo ¢ IR-
cnekTpockonus. OnpeseneHu ca HIKOU OT (PU3UKOXUMHUYHUTE MY TTapaMeTPH.
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