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TUE-SSS-CT(R)-01

PHENOTHIAZINE DERIVATIVES OF 1,8-NAPHTALIC ANHYDRIDE!

Dobromir Tsonev- Student
Department of Chemical, Food and Biotechnologies,
University of Ruse “Angel Kanchev”, Branch Razgrad

Chief Assist. Prof. lliana Nikolova, PhD

Assoc. Prof. lliana Kostova, PhD

Department of Chemical, Food and Biotechnologies,
University of Ruse “Angel Kanchev”, Branch Razgrad
E-mail: inikolova@uni-ruse.bg, ikostova@uni-ruse.bg

Abstract: The following article describes the synthesis of phenothiazine derivatives of 1,8-naphthalic anhydride.
The target compounds were prepared by an interaction of 6-(10H-phenothiazin-10-yl)-1H,3H naphtho[1,8-cd]pyran-
1,3-dione and its derivatives with H,02, Ho2NNH,, HNO3/CH3COOH and HCI, respectively. Their antimicrobial activity
Gram-positive and Gram-negative bacteria, yeasts and molds have been studied

Keywords: Phenothiazine; 1,8-naphtalic anhydride; antimicrobial activity
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! JloKmagpT € TpencTaBeH Ha CTyJeHTCKaTa HaydHa cecusi Ha PyceHcku yHuBepcuteT ¢mmman - Pasrpan Ha
18.05.2023r. B cekuust XMMUYHA TEXHOJIOTHH C OPUTHHAIHOTO CH 3arjaBHe Ha aHTJIMACKH C3HK.

-11 -


javascript:void(0)

PROCEEDINGS OF UNIVERSITY OF RUSE - 2023, volume 62, book 10.3.

TUE-SSS-CT(R)-02

LABORATORY RESEARCH OF ORGANIC SUBSTANCE UNDER THE
CONDIOTIONS OF THE CORROSION PROCESS?

Tsvetomira Boneva — Student

Department of Chemistry, Food and Biotechnologies,
University of Ruse “Angel Kanchev”, Razgrad Branch
E-mail: tsvetomiraboneva@gmail.com

Assoc. Prof. Temenuzhka Haralanova, PhD
Department of Chemistry, Food and Biotechnologies,
University of Ruse “Angel Kanchev”, Razgrad Branch
E-mail: tharalanova@uni-ruse.bg

Abstract: The corrosion of steel 3 in solutions of mineral acids is an electrochemical corrosion process,
differing with high intensity. The speed of this process depends on the type and state of the metal surface, the type of the
solution and it's concentration, and from the conditions, where the reaction between them is passing. The using of
different inhibitor substance in the solutions of acids is leading to a decreasing the speed of corrosion. In our article we
have used substances from organic origin which, added in small amount in the corrosion environment decrease
significantly the speed of corrosion of steel 3.

Keywords: Corrosion, steel 3, inhibitor, speed

INTRODUCTION

According to statistics, it can be concluded that about a third of all metals put into service
annually go out of use as a result of corrosive destruction. The problem of corrosion of metals and
alloys and anti-corrosion protection is particularly topical and important today.

On the basis of comprehensive and in-depth study of the nature of corrosion phenomena,
effective methods for corrosion protection have been and are being developed. The choice of a
particular method of protection is determined by its practical and economic expediency.

One of these methods - inhibitory corrosion protection - is gaining more and more
importance. The protection of metals from corrosion by using an inhibitor is based on the properties
of some chemical compounds, when they are introduced into the corrosion environment in
insignificant amounts, to reduce the rate of the corrosion process many times over.

The present work examines the application of the gravimetric method to investigate the
inhibitory action of 1-oxo-2-phenyl-1h-indene-3 acetate and to evaluate the effect of organic matter
concentration and ambient temperature on the corrosion rate of steel 3 in sulfuric acid environment.

EXPOSURE

To determine whether a given substance is a corrosion inhibitor, it is necessary to calculate
the corrosion rate (k) of the given metal sample in the presence and absence of the substance in the
same environment and under the same conditions.

To study the inhibitory properties of the substance, we used the weight method (Lazarova, E.,
R. Raichev, V. Zapryanova, G. Neikov, 2002) - it consists in comparing the mass loss of metal
samples subjected to the influence of the corrosion environment with the addition of an inhibitor
and without such an addition. The method gives information on the rate of corrosion, but not on the
mechanism of metal dissolution. The corrosion rate is determined by the following formula:

2 JloknambT € NpeiCTaBeH Ha CTYIEHTCKATa HayyHa cecMsl Ha PyceHCKM yHuBepcuTeT (uiman - Pasrpan Ha
18.05.2023r. B cekiust XMMHYHM TEXHOJIOTHH C OPHUTHHAIHOTO CH 3arjiaBue Ha Obarapcku e3uk: JIABOPATOPHO
N3CJIIEABAHE HA KOPO3MOHHOTO OTHACSHE HA CTOMAHA 3 B PA3JIMYHU VYCJIOBUS HA
IMPOTUYAHE HA KOPO3MOHHUS ITPOLIEC
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k =

S. t ’ me-. h
As follows:

my, g- weight of the metal sample before the experiment;
m, g- weight of the metal sample after the experiment;

s, m?2- surface of the specimen;

t, h- time to conduct the experiment.

Corrosion rate data obtained by the weight method make it possible to determine whether the
tested substance exhibits inhibitory properties and what is the effectiveness of the inhibitory action
by calculating the quantities:

Degree of protection ( Z):

[(ko — k). 100]

= , 70

ko

As follows:

k,- corrosion rate of the metal in a corrosive environment without the addition of organic
matter;

k- corrosion rate of copper in a corrosive environment with the addition of organic matter.

The experiments were carried out in a water thermostat equipped with an electric heater, a
contact thermometer and holders with beakers (with a volume of 250 ml) containing a corrosion
solution. The set temperature is maintained with an accuracy of +1°C. The samples used are of steel
3 with the following composition (%) [2, 4] : [C]-0.16; [Mn]-0.65; [S]<0.05; [P]<0.04; [Ni]<0.3;
[Gr]<0.3; [As]<0.08; [Si]-0.05:0.15 wt.%.

The samples are parallelepiped-shaped and have a working surface of 20.10“m?.

Working solutions are prepared from concentrated sulfuric acid. We have used 0.1M H>SO4
as a corrosion medium during the experiment.

0
O\(
CH,
1-oxo-2-phenyl-1H-inden-3-yl acetate

Fig. 1. The structural formula of the molecule of the indicated compound

RESULTS AND DISCUSSION

In the present work, we have investigated the inhibitory properties of 1-oxo-2-phenyl-1h-
indene-3 acetate in sulfuric acid solution. The structural formula of the molecule of the indicated
compound is presented in Figure 1. The conditions under which the experiments were performed, as
well as the obtained results, are presented in Table 1.
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Table 1 Values of the corrosion rate (k) and the degree of protection (Z) for different concentrations
of the substance 1-o0xo0-2-phenyl-1h-indene-3 acetate in an acidic environment at 25°C; 35°C, 45°C.

25°C 35°C 45°C
C.10* mol/l
Kg/m?h Z,% Kg/m?h Z,% Kg/m?h Z,%

0.00 2,5015 - 5,4878 - 9,1250 -

0.01 1,4627 41,53 2,7425 50,03 2,7250 70,14
0.05 1,4250 43,03 2,5050 54,35 2,5500 72,05
0.10 1,4153 43,42 2,4375 55,58 2,2250 75,62
0.50 1,3041 47,87 2,1500 60,82 1,9500 78,63
1.00 1,2500 50,03 1,9550 64,38 1,5500 83,01
5.00 1,1597 53,63 1,6950 69,20 1,3250 85,48

Based on the obtained results, graphical dependences of the corrosion rate and the degree of
protection on the concentration of the organic additive were constructed for T=25°C; 35°C u 45°C
(Fig.2, Fig.3).

0,00 0,01 0,05 0,10 0,50 1,00 5,00

Fig. 2. Dependence of the corrosion rate (k) on the concentrations of organic matter (ci)
in 0.1M H2SO4 at T= 25°C; 35°C; 45°C.

-14 -



PROCEEDINGS OF UNIVERSITY OF RUSE - 2023, volume 62, book 10.3.

70,00

60,00

50,00

40,00

m25°

2,%

30,00 350

20,00 - 45

10,00 -

0,00 -
0,00 0,01 0,05 0,10 0,50 1,00 5,00
C.10% mol/I

Fig. 3. Dependence of the degree of protection (Z) on the concentration of the investigated
substance (ci) in 0.1M H,SOs at T=25°C; 35°C u 45°C.

CONCLUSIONS

1. The time required to expose the samples to sulfuric acid solution and inhibited sulfuric acid
solution was determined experimentally.

2.1t was found that the corrosion rate of the studied steel decreased with increasing
concentration of 1-oxo-2-phenyl-1h-indene-3 acetate.

3. Studies conducted in 0.1M H2SO4 show a significantly greater degree of protection. These
results give us reasons to continue the research of this compound in more concentrated sulfuric acid
solutions, as well as to make additional studies of the inhibitory properties of 1-oxo-2-phenyl-1h-
indene-3 acetate.
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Abstract: Temperature and pressure are important physical quantities in human life. At any given place at any
given time, the physical state of the atmosphere can be described by different values of atmospheric temperature and
atmospheric pressure. They can be measured by an electronic weather station, which provides complete information
about climate change in a place. This information about the current weather conditions can be used in different areas
of social life. The purpose of this work is to measure the atmospheric temperature and atmospheric pressure at a given
place at a given time.

Keywords: atmospheric temperature, climate characteristics, weather station.

INTRODUCTION
Temperature and pressure are basic physical quantities. They also plays an important role in
different areas of science - physics, chemistry, physicochemistry, biology, etc. It is also important in
human life. A person can hardly endure extreme temperature and pressure values given theirs
influence on mood and sleep.

At a given moment in a given place, the physical state of the atmosphere is described by
different values of atmospheric temperature and atmospheric pressure (Maksimov, M., 2000). They
can be measured by an electronic weather station, which not only measures data for a given day, but
also performs analysis and predicts values for the next day. Information about the current values of
atmopsheric temperature and pressure, aggregated and processed can be used in different areas of
human life. The atmospheric temperature and atmospheric pressure are of great importance because
plants, animals and humans have different tolerance and adaptiveness to its.

DESCRIPTION AND RESULTS

At any givent moment in time, above a given region on Earth the atmosphere is described by
a given temperature and a given pressure (Isaev, A., 2002). The Earth's atmosphere has the unique
property of being able to regulate its temperature and pressure, which in turn creates the necessary
conditions to ensure and sustain life.

Atmospheric temperature and pressure are climatic characteristics of the atmosphere and can
be measured directly.

All measurements in the given work were made using WH 1080, a professional weather
station. The station was mounted in the region of Razgrad (202 m. above sea level). The device
displays various data on the screen and so it eases everyday analysis.

The change of temperature and pressure for each day of the period from 01.03. 2021g to
31.03.2021 in the area we studied is given in fig. 1, 2.

3 JlokmambT € NpeiCTaBeH Ha CTYIEHTCKATa HAayyHa cecMsl Ha PyceHCKM yHuBepcuTeT (uiman - Pasrpan Ha
18.05.2023r. B cekuust XMMHUYHA TEXHOJOTHH C OPUTHHAIHOTO CH 3ariaBue Ha Owirapcku e3uk: USMEPBAHE HA
®U3NYHU BEJIMUNHU
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— OQutside Temp (°C)

Fig. 1. Change of temperature (01.03 - 31.03.2021)

— Pressure (hPa)

Fig. 2. Change of pressure (01.03 - 31.03.2021)

Day-to-day fluctuations in air temperature depend on fluctuations in soil temperature. A
minimum regularly occurs at sunrise, and a maximum at 2-3 p.m. Depending on the weather
conditions and especially on the invasion of air currents, however, significant changes can occur.
The diurnal amplitude depends on the latitude.

In the place of our measurements (202 m. above sea level) March is known as one of the

most unpredictable months, during which the weather can change abruptly. Temperature amplitudes
in March reach 20 degrees. In recent years, there has been a slight warming of the spring months.
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The average minimum temperature in the month of March in the area of our study is -0.50C,
and the average maximum temperature is 12.60C. March is characterized by a sharp increase in
sunshine hours compared to February (an average of 150 hours in March versus 80-85 hours in
February). It is defined as significantly warmer than February. Temperatures rise by 5-6 degrees. It
can be seen from Fig. 1 that the highest temperatures for the month of March are between 21-22 °C,
and the lowest minus -6 and -4 °C.

Due to the earth's gravity, the mass of the atmosphere exerts pressure on the earth's surface.
The pressure of ground air masses is maximum, since their density is the greatest. Due to the
decrease in density and mass with increasing height, the pressure decreases proportionally.

Compared to other meteorological variables (temperature, humidity, wind, radiation, etc.),
atmospheric pressure has a slightly pronounced periodic course. Fluctuations with a period of 24,
12, 8, 6 hours are observed. The greatest amplitude has the midnight oscillations in tropical
latitudes. Maximum pressure is observed at 9 - 10 a.m. and 9 - 10 p.m., minimum values are
observed at 3-4a.m.and 3 -4 p.m.

In the area where the measurements were made, for the month of March, a minimum pressure
of 995.1 hPa was recorded on 15.03.2021, and a maximum pressure of 1032.9 hPa was recorded on
02.03.2021 (Fig.2).

The values measured for the climatic characteristics were statistically processed and the
average monthly values were determined. The processing was performed by software and the
results are presented in fig. 3.

Temperature Pressure
Mean (1 minute) 5.5 °C Highest 1032,9 hPa 2.3.2021r.
Mean (min+max) 6,0 °C Lowest 995,1 hPa  15.3.2021r.
Mean Minimum -0,5 °C
1 o
Mean Maximum 12,6 °C Wind
Minimum -6,2 °C 8.3.2021r.
Maximum 22,3-°C 14.3.2021r. Highest gust 24,5 km/h 15.3.2021r.
Highest Minimum 5,2 °C 15.3.2021 r. Average speed 2,7 km/h
1 o
Lowest Maximum 2,5 °C 22.3.2021r. Wind Run 2061,8 km
Air frosts 18
Gale days 0
Rainfall Show
Total for period 97,8 mm Days with snow falling 0
Wettest day 24,3 mm  17.3.2021T. Days with snow lying 0
High rain rate 295,2 mm/hr 29.3.2021r. '
Rain days 17 Solar
Dry days 14 :
SEaY Total hours of sunshine 0,0
1. 32021r. « 31. 32021r. v ———————
‘ Update Display -
Start Date End Date e [ Copy To Clipboard ] { Close ] .

Fig. 3. Avg. Monthly values (01.03.2021 - 31.03.2021)

Fig. 3 presents not only the generalized average values for temperature and pressure, but
also other climatic characteristics - precipitation, air humidity, wind speed. The number of rainy and
dry days for the month of March 2021 is also given.

The obtained data are of interest for the meteorological conditions in the given area.
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CONCLUSIONS

Meteorological and hydrological conditions greatly influence many aspects of human
activity. Such natural disasters as drought, flood, avalanche attract universal attention. Sometimes
they strike the public life of entire countries and regions and are not infrequently accompanied by
numerous human victims. The losses and damages brought by such phenomena as sleet, frosts,
fogs, blizzards, snowstorms, heavy rains, dust storms are not so great.

Information about the current state of the atmosphere, rivers, lakes and seas collected and
processed by hydrometeorological services is widely used in various branches of public life.
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Abstract: Different methods are used for the synthesis of diopside (CaMgSi2Os) ceramic pigments doped with
iron ions. Series of ceramic pigments in the system CaO-MgO-Fe;05-2SiO, were synthesized via solid phase sintering
method and sol-gel technology at 800, 900, 1000, 1100 and 1200°C. The resulting ceramic pigments were studied by
powder X-ray diffraction, infrared, UV-Vis spectroscopy, and electron microscopy. The ceramic pigments obtained by
sol-gel method mainly contain diopside, which crystallizes even at 800°C. The additional phases depend on the initial
concentration of chromophore element, temperature of heating and method of synthesis. The phase composition and the
color coordinates of the obtained ceramics obtained by solid state and sol-gel methods were determined and compared.
The best pigments have been added to the white earthenware glaze and tested as a sanitary ware pigment.

Key words: diopside, pigments, solid state sintering, sol-gel, CIELab, color measurement

BBBEJIEHUE

Kepamuunu nurMeHTH, Oa3upaHd Ha JHONCHIOBA MaTpUIlA W JOTHPAHU C IKEIA30 B
pa3MUYHU KOHIIGHTpAIMM, Ca TMOJYyYeHH IO MeToJa Ha TBBpAo(a3HO CHHYaHe NpU Pa3IHYHH
temmnepatypu (Dimitrov et al., 2022). [Tony4yeHusT kadsB U KBITCHUKAB LBAT € CBBP3aH C KEIC3HU
iiorn Fe®, xouto mM30MOpdHO 3aMecTBaT MarHesus B KpHUCTaJIHATAa CTPYKTypa Ha JMOTCHJA.
OCHOBHHUSAT HEJOCTaThK HA TO3M METOJ Ha CHHTE3 € MOJy4YaBaHETO HA CTPAHUYHU MHUHEPATHU
(a3m, KOUTO CHILO BIHSAT BbPXY LIBETa Ha TOJyueHaTa Kepamuka. llopaau ToBa ca M3BBPUICHU
CHHTE3M upe3 IMpWiIaraHe Ha 30JI-Tel TEXHOJOTHATa. 30J-Tel METOABT HaMHUpa IIHPOKO
NPUIOKEHHE 32 CHHTE3 Ha Pa3InYHU MaTepPHaX - CTHKIIA, CTHKIOKEpaMHKa, KEPAMUYHHU MPaXoBe,
kepamuunn turmentu (Eppler R., 2000), (Ganguli D. & M. Chatterjee Cooper, 1997).ITpe3
roJMHUTE JocTa u3cienosarenu karo Eppler, Carda, Monros, Eskribano, Tena, Alarcon (Eppler R.,
1987), (Monros G., M. Tena, P. Escribano, V. Cantavella and J. Carda. 1994), (Eric-Anionic S., L.
Kostic-Gvozdenovic, R. Dimitrijevic, S. Despotovic and L. Filipovic-Petrovic. 1997) ca pabotuiu
10 CMHTE3a Ha KEPAMUYHH MUTMEHTH MO TO3H MeTo. OCHOBHHTE MPEIMMCTBA 32 MMOJy4aBaHETO Ha
JHMOTICU/IOBH NMUTMEHTU IO TO3M METOJ C€ CBBP3BAT C TOBA, Y€ KPHCTAIU3AIMATA HA JHOICU Ce
OCBIIECTBSIBA TPH TMO-HUCKH TEMIIEPATYpH U Ce HAOJIOJaBaT MO-MAJIKO KOJMYECTBO CTPAHHYHU
¢bazu.

4 JlokmambT € NpeiCTaBeH Ha CTYIEHTCKATa HayyHa cecMsl Ha PyceHCKM yHuBepcuTeT (uiman - Pasrpan Ha
18.05.2023r. B cekimst XMMUYHH TEXHOJOTMH C OPHTHHAIHOTO CH  3arjaBue Ha Obiarapcku esuk: CMHTE3 U
N3CJIIEABAHE HA BUCOKOTEMIIEPATYPHU KEPAMWYHU ITMT'MEHTU HA OCHOBATA HA JIMOIICU]]
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IlenTa Ha w3cienBaHETO € Ja ce CpaBHM (Ha30BUAT CHCTaB W IIBETAa Ha IOIYYEHUTE
KepaMUYHHM MTUTMEHTH, O0a3upaHu Ha AUOIICHJ IPU €IHAKBA HAYallHA KOHIICHTPAIUS Ha JKEJsA30 10
JBaTa METO/A.

N3J10KEHUE

Hauwnn Ha NpUTOTBsIHE HA CHCTABHTE

3a mosryyaBaHETO Ha AMOICHUIOBU KEPaMUYHH IMUTMEHTH II0 TEXHOJOTHATA Ha TBBPAO(A3HO
CIIMYaHe | 30J-TeJHAaTa TEXHOJOrus ca mnoaroTBeHu cieanute cberaBu: CaO.xFeO.(1-
X)MgO.2SiO xpaero X =0.1, 0.2, 0.3.

Marepuanute U3MOJI3BaHU 3a CHHTE3a Ca!

- 10 KJacuveckata TeXHOJIOrHs Ha TBBbpaodasHo cnuuane - CaCOz, Fex03, MgO u
Si02.nH20;

- 1o 30Jj-ren TexHojorusra - Si(OCzHs)a, Ca(NO3)2.4H20, Mg(NO3)2.6H20, Fe(NO3)3.9H.0
M KaTO pa3TBOpuUTEN € n3nonsBan 6e3BoneH CoHsOH.

Ha ¢ur.1 e mokazana TeXHOJIOTMYHA CX€Ma 3a CHHTE3 110 METO/Ia Ha TBBPA0(a3HO CIHYaHe, a
Ha ¢ur. 2 TEXHOJOTHYHATA CXE€Ma 32 CUHTE3 10 30J1-TeJl METO/1a.

®wur. 1 TexHON. cXeMa 3a CHHTE3 Ha MUTMEHTHUTE 110 METO/a Ha TBHPI0PA3HO CIIMYaHE
dur.2 TexHoJIOTHYHA CXEMa 32 CUHTE3 Ha IUTMEHTUTE II0 30JI-TelI METOa

PE3VJITATHU U JUCKYCHUS

Penmezenogpazos ananus

Ha ¢ur. 3 ca mpeacraBeHH PEHTTEHOTPAMHTE Ha KEPaMUYHU IMUTMEHTH ChC CHCTaB
Ca0.0,2Fe>03.0,8Mg0.2Si02 cuHTE3WpaHu IO MeTOJa Ha TBBPAO(A3HO CHHYaHE TIPU
temmeparypu 1000 , 1100 m 1200°C. Ot mpencTtaBeHUTE PEHTTEHOTPAMH C€ BHXKJA, Y€ TPH
temrnepatypa 1000°C, mpeoGnamaBaiinara ¢asza ¢ BojactoHuT (CaSiOs3). J[womcua U akepMaHUT
chII0 ce o0pa3yBaT, HO B TO-MaJIKH KOJIM4ecTBa. HepearmpanusT MarHe3MeB OKCHJ OCTaBa IMOJ
¢dopmara Ha nepuknas. C noBuinaBaHe Ha Temmeparypara npu 1100°C koaM4ecTBOTO AUOIICH CE
yBenndaBa v u3umiHus SiO2 KpucTanu3upa KaTto KpucTodanut. B mpobure usneuenu mpu 1200°C,
npeobianaBa Fe-guoncus, MajaKu KOJIMYECTBA BOJIACTOHUT U TOBEYE KPUCTOOAIIHT.

[Tpu xonmeHTparms Ha xensi30 (x=0,1-0,3) He ce OTKpUBAT OTICITHH XKeJNe3HU (a3u, KOETO
O3HayaBa, Y€ KENA30TO € YCIEUIHO JETUPAaHO B CTPYKTypara Ha oOpa3yBaHUTE MHHEpATHH (a3u
JMOTICHJT W akepMaHuT. [Ipu mo-BHCOKAa KOHIICHTpamus Ha xensa3o (X>0,4-0,5) wznumrska Ha
JKENSI30 BOAU A0 OOpa3yBaHE Ha XEMATUT, KOWTO BIHSEC BBPXY IMONYYCHHS IBAT HA KpailHU
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kepamuueH nurment. Ipu 1200°C equncrBeHara (asa, B KOSTO MOKE Jla C€ BKJIIOYH M30MOP(HHO
kemsi30 e auonicua. CamMo MpH BHCOKAa HavyallHa KOHLEHTpauus Ha jobaBeHo xeisizo (X=0,5), B
nurMenTure, HarpsBanu g0 1200°C, ce oOTKpuMBa XEMaTHT, KOWTO CHJIHO BIHSC BBPXY
MOJTy9aBaHETO HAa YCPBEHUKAB IBST HA KpaliHATa KEpaMHUKa.
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®wur. 3 PerrrenoBu audpaktorpaMu Ha KEpaMHYHH TUTMEHTH ChC ChCTAB
Ca0.0,2Fe203.0,8Mg0.2Si0; cuntesupanu mo TBbpA0Ghazuus cuures npu 1000 - 1200°C
D - muornicua, W - BostactonuT, C - KpuctoOamuT, A- akepMaHuT, P- nepukias
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20 CuK,

®wur. 4 PeHTreHOBH TU(paKTOrpaMy Ha KEpaMHYHH MUTMEHTH ChC ChCTaB
Ca0.0,2Fe»03.0,8Mg0.2Si02, curresupanu 1o 30i-reia Mmeroaa mpu 800 - 1200°C
W - Bonacronurt, C - kpucto6anuT, A- akepMaHuT, M - MOHTHYEITHT
Ha ¢ur. 4 ca  mpeacraBeHH pEHTTEHOTPAMHUTE HAa KEPaMHKH C HAYajeH CbhCTaB
Ca0.0,2Fe203.0,8Mg0.2Si0,, cuntesupanu npu Temieparypu ot 800 mo 1200°C mo 3o0:i-ren
Merona. YcraHoBsiBa ce, ue ome npu 800°C ce oOpasyBa Fe-mmoricun, karo ¢ HapacTBaHE Ha
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TeMIlepaTypara Ha CHHTEpPOBaHE pa3MepbT Ha KPHUCTATUTHTE HapacTBa M jgoctura go 0.8-1
MUKpoMeTsp ( Dur. 6 ).

OCBeH KeIA30ChIbPIKaIl] TUOMCHI, JOMbIHUTENHUTE (a3 ca MoHTHYeauT (rmpu 800 u 900
°C), kpucrodanur (mpu 1000-1200 °C) , Bonacrorut (1000-1200 °C) u akepmanut (npu 1200 °C).
OCHOBHOTO MPEAMMCTBO MPU H3IMOJ3BAHETO HA 30J-T€ll METOZa, B CPaBHEHHE C MOJyYEHUTE IO
MeToaa Ha TBbpaodasno crnuuane (Titorenkova R., V. Kostov-Kytin, Ts. Dimitrov, 2022) e, ue
KENA30ChAbPIKAILLl JUOTICH]] ce 00pa3yBa MpHU MO-HHUCKA TeMIIepaTypa 1 pa3MepbT Ha KPUCTATTUTUTE
Ha IIOJIy4YE€HUTE IIPOAYKTH € XOMOI'CHEH.

EHT™= 15.00 kV Signal A= SE1

Our. 6 CEM uzobpakenne Ha KepaMHKa Ha OCHOBATa Ha TUOTICH]I C XPOMOGOp KeIs30
(x=0.2) mpu 1200 °C, mosy4eHa 1o 30J1-Tej MeTo/

Cnekmpogomomempuuno uzmepeane Ha yeéema HA CUHMEIUPAHUME RUZMEHMU

B Tabmuuumre 1 m 2 ca mpeacTtaBeHM pe3yJNTaTUTE OT HM3MEPBAaHETO Ha I[BETOBUTE
KOOp/JIMHATH Ha MUTMEHTHTE, CHHTE3WPAaHH 10 METOJa Ha TBBPAO(GA3HO CHHYaHE W 30J-Tel B
cuctemara Ca0.Fe203.Mg0.2SiO; npu pa3nuuHu KOHIEHTpalu# Ha xpomodopa B T.Hap. CIELAB
I[BETHO TIPOCTPAHCTRBO.

Tabnuma 1. [[BeToBM KOOpAWHATH Ha CHHTE3UPAHUTE IIUTMEHTH 10 METO/a Ha TBHPI0(a3HO
crnimuane cbe cberaB Ca0.0,2Fe203.0,8MgO0.2Si02 nipu pa3nuyuHu TeMIepaTypu

Ne CheTaB ¥ TeMIieparypa Ha U3IuYaHe st L* a* b*
1 | Ca0.0,2Fe203.0,8Mg0.2SiO; - 1000°C 50,8 22,5 27,3
2 | Ca0.0,2Fe203.0,8Mg0.2Si0; - 1100°C 59,8 19,9 29,9
3 | Ca0.0,2Fe203.0,8Mg0.2Si0; - 1200°C 64,9 6,0 311

Ot mpencraBeHUTE JaHHHW C€ BIDKAA, Y€ C MOBUIIABAaHE HA TeMIEpaTypara Ha H3MUYaHe
[[BETa HA MMHUTMEHTUTE C€ MPOMEHS OT KadsB KbM O€XOB, ¢ *bIATH HioaHcH. C TOBHIIaBaHE Ha
TeMIlepaTypara Ha U3MUYaHe UMa TCHICHIMs KbM HapacTBaHe HA cBeTNIoTaTa L* u HamansBaHe Ha
cToiiHOCTUTE Ha a* m b*. Hali-cuiHo ce mpomeHs mapaMeThpbhT 3a YepBEH MBAT (a*), KOUTO TpHU
temrepatypu 1000°C u 1100°C uma ronemu croiiHocTH, a mpu temrepatypa 1200°C namansiBa
JIPAacTHYHO W KepaMHuKaTa MPHUI00MBa JKBITEHUKABO-0€)KOB IBAT. [Ipn KepaMUKUTE, MOTYYSHH IO
METOJla Ha TBBbPAO(}A3HO CMYaHE MapaMeThpbT a* MMa HA-BHCOKU CTOMHOCTH TMPHU IMO-HUCKA
TeMIIepaTypa Ha U3IHYaHe, KBJIETO Ce 00pa3yBa XeMaTHT.
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Tabnuia 2 [[BeToBM KOOPAMHATH HA CHHTE3UPAHUTE MTUTMEHTH TI0 30JI-TeJI METOJI ChC ChCTaB
Ca0.0,2Fe203.0,8Mg0.2Si0; pu pa3nuyHuA TEMIIEPATYPH

Ne CnCTaB U TEMITEpaTypa Ha U3IHYaHE 120 L* a* b*
1 Ca0.0.2Fe203.0.8Mg0.2Si0O; - 800°C 77,8 12.8 36.0
2 Ca0.0.2Fe203.0.8Mg0.2Si0; - 900°C 78,3 12,9 36,2
3 Ca0.0.2Fe205.0.8Mg0.2Si0; -1000°C 80,7 13,1 38,1
4 Ca0.0.2Fe203.0.8Mg0.2SiO> - 1100°C 78,0 13.3 42,6
5 Ca0.0.2Fe203.0.8Mg0.2SiO> - 1200°C 65,6 16,6 48,7

[Mony4eHnTe LBETOBM XapaKTEPUCTUKUM HA KepaMHKara, KOATO € CMEC OT OIMCAHUTE
MuHepanHu (a3u B pa3inyHi CHOTHOLICHUS ca MpeacTaBeHu B Tabu. 1 u tabm. 2. Ilpu kepamuky,
noJy4eHu 1o 3o0i-req merona B cucremara Ca0.Fe,03.MgO.2Si0: ce Bk a, 4e ¢ MOBHIIIABAHE HA
TeMIeparyparta Ha U3MHMYaHe KoopauHature L* u a* Bapupar B NO-TeceH HHTEpBal, HO
CTOMHOCTUTE Ha XBJITHUAT BT D* HapacTBar mo-chilecTBEHO. KepaMUKUTE MMAT >KBITCHUKABO
onpersiBane omie npu temmeparypa 800° C, HO ca 3HAYMTEIHO MO-OJIeIH, KOETO C€ BHXKIA OT
napameTsp L* (cBemiora).

n3BOIU

PesynraTure OT HACTOSIIIIOTO U3CIIE/IBaHE OKA3BAT, Y€ IPU 30JI-Tel MeToJja 00pa3yBaHeTo Ha
xenmanara ¢asza Fe-guorncua craBa mpHM MO-HUCKA TEMIEpaTypa B CpPaBHEHUE C MOIYYCHHTE
IMUTMEHTH 0 MeToJia Ha TBbpAaodazHo cinuuane. [Ipu 1000°C cuHTE3MpaHUTE PaxoBe C€ ChCTOAT
MOYTH M3ISJIO OT JKENA30ChABPIKAIL JHOICHI M MATKO KOJUYECTBO MPUMECH (KPHCTOOATUT |
BOJIACTOHHUT), KOUTO HE BKJIIOYAT M30MOphHO n00aBeHusT xpomodop. LiBeroBere ca mo-6neau, B
CPaBHEHME C IOJIYYEHUTE 110 METO/AA Ha TBBPAO(A3HO CHUYAHE M ca MO0-0JU30 10 KBJITaTa rama,
OTKOJIKOTO 10 KadsBaTa .

Baaronapuoct: Hactosmoro u3cienBane € mpoBeAeHO ¢ (puHaHCOBaTa MOMOII Ha JIOT.
KII-06-H47/10-2020 r. na ®oHj HayYHH U3CIICABAHUS, 32 KOSTO aBTOPUTE M3Ka3BaT 0J1aro1IapHoCT.
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Abstract: The norms introduced to preserve air purity and limit pollution from trucks, and such devices that do
not have the necessary purifiers, necessitates the search for a solution to the problem. This article presents the physical
characteristics of the AdBlue reagent used to clean the exhaust gases of diesel engines. A method for the determination
of biuret (carbamoylurea) is presented. AdBlue samples were analyzed, the values of which fall within the norms.

Keywords: diesel, AdBlue, gasses, carbamide.

BBBEJEHUE

Crnopen BbBenenutTe oT EBpomnelickusT napaameHT ctanaapTtu 3a emucuu (EBpo 4, 5 u 6) 3a
JTM3EJIOBU JIBUTATENM Ha ThPTrOBCKH MpeBO3HU cpenctBa mpe3 2005 r., 2009 r. u 2014 r., emucunte
TpsibBa ma Obaar HamaneHu choTBeTHO ¢ 60% 3a azotHu okcuau (NOx) u ¢ 80% 3a mpaxoBu
yacturu (Hirata K. et al, 2005). Criex cpaBHsiBaHEe ¥ TeCTBaHE HA Pa3IMYHM TEXHUYECCKH OIIIIHH,
€BPOINEHCKUTE MPOU3BOAUTENN Ha TEKKOTOBAPHH MPEBO3HH CPEJCTBA C€ JOTOBOPST 3a €IMHEH
METOJ 3a IMOCTUTAHE Ha Te3W CTaHJAPTH: CEeNeKTHBHA KatanmuTtuiHa peaykuus (SCR texHomorus),
KOSITO TMPEBPHILA a30THUTE OKCUAM B O€3BpeIeH a30T U BOJa B MPUCHCTBUETO Ha peAyLUpaIll areHT,
a WMEHHO BOJICH pa3TBOp Ha KapOamuj (KOWTO c€ pa3mpoCTpaHsBa IIOJ ThPTOBCKOTO
HanMeHoBanue AdBlue). B uskou ctpanu To3u peareHT e m3BecteH karo AUS 32 (Aqueous Urea
Solution 32), a B Cesepua Awmepuka —  karo DEF (Diesel Exhaust  Fluid)
(https://bg.wikipedia.org/wiki/AdBlue). Tlpunmunsr Ha Ta3u SCR TEXHOJOTHS € CICIHUSAT:
0TpabOTEHUTE Ta30BEe MIPEMHUHABAT MPE3 OKUCIIUTENICH KaTanu3aTop 3aj] auratels, B koiTo NO ce
npespbina wyactuyHo B NO: (Koebel M., Elsener M. & Madia G., 2001). Heusropenure
BBIIIeBOJIOpoan ce okucisaBat g0 CO; u Boma. Briocieacrsue, cienx WHXKEKTHpPaHE HA Pa3TBOP HA
kapbamu u HeroaTa xuaponusa 10 NHs u CO2, cmectra ot NO u NO2 ce Tparcdopmupa 10 a30T u
Bozaa (Yim S. D. et al, 2004).

YCTaHOBEHO €, Y€ HHUCKHUTE M BHCOKHUTE TEeMIIepaTypH BOAIT A0 MpoMmsiHa Ha (aszata Ha
teunoctta (der Wiesche S., 2007; Choi B. & Woo S.-M., 2015; Kim T., Choi B. & Jung S., 2017).
AdBlue 3amps3Ba nipu -11,5°C. MHTepeceH e ¢akTa, e Npu pa3MpassiBaHe KauyeCTBOTO My OCTaBa
CBHIOTO U HsIMa mpobiem 3a usnonssaneto my (https://amtural.ru/adblue/about.php).

5 JloknambT € NpeCTaBeH Ha CTYIEHTCKATa HayyHa cecMsl Ha PyceHCKM yHuBepcuTeT (uiman - Pasrpan Ha
18.05.2023r. B cekumss XUMHYHH TEXHOJIOTHH C OPUTHHAIHOTO CH 3arjaBue Ha Obarapckum esuk: METOJI 3A
N3CJIIEABAHE HA BUYPET (KAPBAMOWJIKAPBAMI/T) B ADBLUE
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MATEPHUAJIX U METOAN

Onpenessine CbAbPKAHUETO HA OMypeT

IpuHuun Ha MeTOIA

Hacrosimusat MeTo/1 omicBa mpoleaypa 3a onpeaessiHe chabpxanuero Ha ouyper B AdBlue
cbe chabpkanue ot 0,1% (macoBa dpakuus) mo 0,5% (macoBa ¢pakmus) upe3 (poTromerpudeH
MeToJl. buypersT ce oOpa3yBa B alKalHU pa3TBOPU B MPUCHCTBUETO HA HATPUEBO-KaJIMEB-TapTapaT
C JIBYBAJIGHTHA MEJl U MpPEJCTaBIsBa BUOJETOBO OLBETEH KOMIUIEKC ¢ abcopbuus mpu 550 nm, a
KOHIIEHTpaluATa Ha OMypeT ce ompejensi upe3 CpaBHEHHE C KanMOpPOBbYHA KPHBA, MOCTPOEHA C
MOMOIITa Ha CTAaHAAPTHU OMypeTHU pa3TBopH (¢ur. 1).
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@ur. 1. KanubposbruHa rpaduxa

CrieKTpoMEeTpUYHUTE U3MEpPBaHUS c€ MpaBAT caMo ¢ OUCTpH pa3TBOpH. Ako mpoOaTa He €
ouctpa ce mporycka mnpe3 0,45um Guntsp, 3a 1a ce morydu OUCTHP pa3TBOP.

AMOHSKBT 00pa3zyBa C JIByBaJICHTHaTa Me]] IIBET€H KOMIUIEKC, KOWTO abcopOupa CBETIMHHA
ereprust mpu 550 NM. MeToaBT € MPHIIOKUM CaMo aKo ChIbpiKaHHeTO Ha aMmoHsK e oz 500 mg/kg.
3a J1a ce HaMaJM ChbP)KAHUETO HA aMOHSK, ITpobara ce HeyTpaiu3upa npeasaputenHo 1o pH<7,0
¢ 0,IN conHa uau csipHa KUCEINHA.

IIpoBe:xkaane Ha aHaau3a

B wmepurenna xonm6a or 50 mL ce mpexBbpist 10 ML or u3cnenBaHusT pasTBOp U ce
paspexja ¢ Boja 10 okojo 25 mL. Jlo6ass ce 10 mL narpueBo-kanues-taprapar u 10 mL meaHo-
cyidareH pa3TBOp, Karo cliea Beska jJ00aBka ce pa30bpkBa HempekbcHaro. CliefBa MOTarsHe Ha
KoJi0aTa BBB BaHa C MIOCTOSIHHA Temreparypa perynupana Ha 30+ 1°C u ce octas Tam 3a okojo 30
min. [apamenHo ce mpaBu mpasHa mpoba KaTo ce CHas3Ba ChlaTa MPOLeaypa M Ce M3MOJI3BaT
CBIINTE KOJIUYECTBA OT BCHUKM peakTHBH. Ciel oXJakKIaHe 10 CTaiflHa TeMIepaTypa KOJIOWTe C
npobara M mpas3Hara mpoOa ce JO0JMBAT J0 MapkaTa U ce pa30bpkBaT no0Ope. M3BwppmiBar ce
(hOoTOMETpUYHU U3MEPBAHUS ChC CHEKTPO(OTOMETHPA MpU ABHKMHA Ha BBJIHATA OKojo 550 nm.
W3znomsar ce kroBetu 50 mm. [IpaBsT ce 1o HAKOIKO U3MEPBAHUS.

Pesynrarure ce uspazssat ¢ Tounoct 0,01% (macoBa dpaxius).

N3J10XEHUE

Cnennduxanus

W3uckBanusita 3a chcraBa Ha AdBlue ca s3amamenn B Mexaynapoaen craugapt SO
22241:2019(E) (https://bds-bg.org/bg/project/show/iso:proj:66408); Pa3aen: JluzenoBu aBUTATEINH,
Arent AUS 32 3a peayiupane Ha a30tHd okucd (NOy); Yact 1: M3ucKkBaHHS KbM Ka4eCTBOTO.
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dusznkoxuMuuHUTE cBoMicTBa Ha AdBlue ca mpencraBenu B Tabmmma 1.

Tabmuma 1. Tunuaan GU3NKOXUMUYHU CBOHCTBA

IToka3zaTen Enununna Hopmu
Copabpxanue Ha ypes %, MacoBa 4yact 31.8-33.2
Anxannoct kato NHs %, MacoBa (paxius max 0.2
buyper (kapbamuiakapbamu ) %, macoBa (pakuus max 0.3
dopmanaexus mg/Kg max 5
HepastBopumu mg/Kg max 20
®ochatu (PO4) mg/Kg max 0.5
Kammii mg/Kg max 0.5
Kenszo mg/Kg max 0.5
Men mg/Kg max 0.2
[Munk mg/Kg max 0.2
Xpom mg/Kg max 0.2
Huxken mg/Kg max 0.2
AnyMuHUIA mg/Kg max 0.5
Marue3wuii mg/Kg max 0.5
Harpuii mg/Kg max 0.5
Kamuit mg/Kg max 0.5
[LrerHOCT TIpH 20°C g/cm?® 1.0900
Pedpakumonen unaexc npu 20°C (nD20) - 1.3814 —1.3843

IIpoBeneHo e u3cieaBaHe Ha NpoOW MO MOCOYEHATa METOJMKA, PE3yJITaTHUTE OT KOETO ca
npencraBeHu Ha ¢ur. 2. Cien u34ucisgBaHe ca MOJIyYEeHHU CIEeHUTE CTOMHOCTH ChOTBETHO Ipoba 1:
0,14% u npoba 2: 0,30%. Wmaiiku npenBuj CTOMHOCTUTE MO CTaHJAPT CE€ YCTAHOBSABA, Y€ ca B
IpaHULUTE HA JOIYCTUMOTO.

Samplwe Concentration F Mean sD YRSD Readings
mg /mL

Sample 1 0,1352
00,1358

0,1366

0,136%

53,2984 0,1362 00,0007 0.50 0,13¢68

Sample 1 0,1244
0,1347

0,113%0

0,13%0

5.2318 0,138 0,0001 0,19 00,1349

Sample 2 0,2798
0, 2800
0, 2800

0.2796 °
12,2694 0,279% 0,0002 0,06 0,2300

Sanple 2 0, 2505
0,2910

0,2812

0,2817

12,3204 0,2611 0,0004 0,1% 0,2812

@ur. 2. Pe3ynratu oT IpOBEACHUS aHATIU3
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3AK/IIOYEHUE

BbBenenute HOpMHM 3a 3ama3BaHE€ UMCTOTAaTa Ha Bb3AyXa M OrpaHMYaBaHE Ha
3aMbpCsIBaHUATA OT TOBApHUTE aBTOMOOWIIM, M TaKWBa KOUTO HE IMPUTEKABAT HEOOXOAUMHUTE
IIPEUMCTBAIIM YCTPONCTBA, Hajlara TbpCEHETO Ha pelIeHue Ha npobiieMa. Pasrienanus peayuupar
areHT € eaHo J00po CpeAcTBO 3a MOCTHUraHeTo Ha Te3u uenu. Cien MmpoBeleH MOHHTOPUHTI Ha
poOU € YCTaHOBEHO, Y€ CTOMHOCTUTE Ca B IOIYCTHMUTE TPAHULIH.

bnazooapuocmu: Cratusra oTpassiBa pe3yiaTatu OT paborara mo mpoekt 2023/dP3 - 01,
¢bunancHupan oT GoHx ,,Hayunu uzcneaBanus’ Ha PyceHCKus YyHUBEPCHTET.
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Abstract: The ecology of our state was significantly disrupted due to military tests and flights into space,
including atomic and nuclear explosions. Moreover, in the western and southern regions of Kazakhstan, where there is
a drawn Aral Sea, where military training grounds are concentrated, camels are bred, which are the main dairy
animals. Therefore, in order for the body to withstand the consequences caused by such human activity, it is necessary
to use dairy products as a food that is of high importance and healing and easily digested and helps the normal course
of metabolism. And, camel milk and its main product shubat should be the prime food of people living and working in
ecologically unfavorable regions. That is why it is relevant to study the changes that occur in the composition of milk
during the fermentation process. In this article, the influence of the fermentation process on the acidity, density and dry
matter of milk was studied.

Keywords: camel milk, shubat, fermentation, titration acidity, density, dry matter.

INTRODUCTION

Among the main issues that are placed in the leading positions in terms of importance in
modern market economic conditions is the provision of high-quality camel milk and shubat
products of high dietary, medicinal and significant value, which have a strategic value, directly
affect the health of the population.

Currently, camel milk is widely grown in Kazakhstan due to its high therapeutic effect on the
human body. The results of the studies confirmed that the composition of camel milk is unique in
its antibacterial, antiviral and anti-cancer activity, antioxidant, hypoglycemic, anticancerogenic,
anti-aging properties, and effects on autoimmune diseases.

EXPOSITION

As the object of the study, natural camel milk was taken from retail outlets, and three-day
shubat samples were taken as a basis. In the laboratory, samples of shubat were prepared by
fermentation with the addition of shubat for three days.

Standard methods were used for the study:

— titration acidity-according to GOST 3624-92;

— density-3625-84;

— dry matter-by 3625-84.

The research work was carried out in the laboratories of the Cafe "Food Biotechnology" of the
Almaty Technological University and the scientific research institute "Food safety”. The analyzes
were carried out with 5-7 repetitions and the average values were obtained.

In the course of the research work, the results of the study of the properties of shubat during
fermentation are presented in Table 1 below.

6 JlokmambT € NpeicTaBeH Ha CTYIEHTCKaTa HayyHa cecMsl Ha PyceHcku yHuBepcuTeT (uiman - Pasrpan Ha
18.05.2023r. B cekuust BHOTEXHOIOTMH U XPAHUTEIHH TEXHOJOTHH C OPUTHHAIHOTO CH 3arjlaBUe HA aHTJIMHACKHU €3HK.
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Table 1 — Results of the study of the properties of Shubat during fermentation.

Name of After 1 hour One-day Two-day Three-day
product

pH pH pH pH

Acidity, T°
Acidity, T°

& |Acidity, T°
2|Acidity, T°

[EEN
N
w

4,1

[EEN
o
o1

Shubat 4,1 4,1 4,1

The most important physico-chemical indicators of lactic acid products include its titration
acidity. Titration acidity is an important indicator of the freshness of milk and dairy products. This
indicates the concentration of the components of milk, which have an acidic character. Lactic acid
products are characterized by increased lactic acid content. It is formed in the process of lactic acid
fermentation and determines the high titration acidity of these products.

The effect of the fermentation process on the titration acidity of milk is presented in Figure 2
below.

Acioity, °T

0 hour 3 hour 6 hour 12 hour 24 hour 36 hour 48 hour
FERMENTATION TIME, HOUR
Figure 2 — Effect of the fermentation process on the titration acidity of milk, °t

From the results in the figure, it was shown that the value of titration acidity increases as the
fermentation time passes.

Density is a physico-chemical indicator that depends on the content of fat, protein,
carbohydrates, minerals and vitamins, or, in other words, on the components of the concept of "dry
matter".

The effect of the fermentation process on milk density and dry matter is presented in figures
3,4 below.
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Figure 3 — Effect of the fermentation process on milk density, g / cm3
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Figure 4 — Effect of the fermentation process on the dry matter of milk, %

From the results obtained in the figure, it can be seen that as the fermentation time increases,
the density and dry matter of the milk decrease.

CONCLUSION

In the laboratory, shubat was prepared from camel milk and the effect of the fermentation
process on the obtained shubat samples was studied. It can be seen that as the fermentation time
passes, the acidity of shubat increases, the density and dry matter content decreases.
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Abstract. Investigated retort packaging as an alternative to the classic technology of canned meat products in
traditional tin and glass jars.
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INTRODUCTION

The Kazakhstan production concept for canned meat still uses the traditional method of
packaging, which includes the use of thin sheet tin cans coated with tin protected with an anti-
corrosion varnish. Recently, this method has been replaced by double aluminum tin packaging,
where the steel base is coated on both sides with an aluminum anti-corrosion layer. In some
production variations, especially for canned meat and premium products, glass containers may also
be used. However, these types of packaging, as part of modern canned meat production, subject to
increasing consumer demand and the introduction of marketing strategies, have quite specific
characteristics.

Retort packaging is packaging made of polymeric and combined materials designed for
packaging canned products. In recent years, both in our country and abroad, there has been an
increasing interest in such packaging.

The primary function of packaging is protection from the environment: from dust, sunlight,
air oxygen, moisture, microbial contamination, etc. To perform this function, the packaging must be
leak-proof, corrosion-resistant, chemically inert, durable, etc. An important factor is economy,
which implies not only saving materials for the package itself, but also a minimum of technological
costs in the manufacture of products, saving storage space during storage, fuel during
transportation.

During production, the use of retort packaging can reduce the duration of sterilization,
because the contact area with the internal contents is three times higher compared to other
containers and is 40-90 minutes. The thermal stability of polymers allows to exclude the release of
chemical elements in the product under prolonged exposure to high temperatures, which results in:
reduced energy consumption, improved organoleptic indexes, low risk of food poisoning. Duration
of storage in such packaging varies from half a year to three years.

Today, packaging for meat and meat products must not only guarantee the freshness and
safety of the product, the preservation of nutrients, to be convenient for transportation, but also to
have an attractive design.

7 JloknambT € NpeiCTaBeH Ha CTYIEHTCKaTa HayyHa cecMs Ha PyceHcku yHuBepcuTeT ¢uiman - Pasrpan Ha
18.05.2023r. B cekuust BHOTEXHOIOTMH U XPAHUTEIHH TEXHOJOTHH C OPUTHHAIHOTO CH 3arjlaBUC Ha aHTVIMHACKHU €3HK.
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EXPOSITION

We prepared new canned meat products (Table 1) using trimmed beef with a mass fraction of
adipose and connective tissue of not more than 14%, obtained when cutting beef of the first and
second categories in half carcasses and quarters (GOST 34120), in cuts (GOST 31797); black
pepper (GOST 29050); dry bay leaf (GOST 17594); iodine salt (GOST 13830).

Table 1. The formulation of new canned meat

. Mass fraction,% The content of the components in the recipe, kg .
" . Formulation, Energetic
Ingredients Xi kg fat protein carbogydrat water Price, to/kg fat protein  [carbohydrate water Price, tg value, kkal
1 grade beef X1 87,0 16,00 18,60 0,00 65,00 2800,0 13,92 16,18 0,00 56,55 243600,00 190,01
Raw fat X2 10,0 100,00 0,00 0,00 0,00 500,0 10,00 0,00 0,00 0,00 5000,00 90,00
Bay leaf X3 1,00 12,54 84 48,7 5 700,0 0,13 0,08 0,487 0,05 700,00 3,28885
Black Pepper peas X4 1,00 3,3 10,4 38,7 12 3850,0 0,03 0,10 0,387 0,120 3850,00 2,1643
Salt X5 1,00 0 0,0 0 0,2 155,0 0,00 0,00 0 0,002 155,00 0
Total 100,00
Composition of the product, % 241 16,4 09 56,7 24,1 16,4 09 56,7 253305,00
Goal function 253305,00 Energetic value, kkal| 285,46

The technology of new canned meat production consists of the following processes (Fig. 1):

acceptance of raw materials;

\

+

portioning into retort bags (450 g);

4

sealing

!

autoclave sterilization (120 °C, 40 minutes);

\

Fig. 1. Technological scheme of new canned meat
The technological process of production new canned meat was carried out in the

Experimental-educational laboratory of «Canning Technology» (Fig. 2) of Almaty Technological
University.
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Fig. 2. The Technological process of production of new canned meat

We studied physico-chemical and organoleptic indicators (Fig. 3) of new canned meat
products. The analyzed samples of canned meat generally exhibited the expected taste and aroma of
seasoned beef without any undesirable smells or aftertastes. When heated, the canned meat
appeared as irregularly shaped meat pieces, primarily weighing over 30 g, devoid of tough
connective tissue, large blood vessels, and lymph nodes, immersed in broth. The meat slices
maintained their form or partially broke apart upon removal from the jar. The meat had a moist and
tender texture. As for the heated broth, it exhibited a light brown color and contained suspended
protein particles in the form of flakes, resulting in a cloudy appearance.

The amount of protein and fat were was 16.5 g and 15.4 g respectively in 100 g new canned
meat products. The organoleptic assessment was carried out in the "Technology of food products™
department according to the relevant standards according to 5 indicators: smell, taste, color,
consistency and general evaluation. New canned meat corresponded to all organoleptic indicators
according to the state standard. In conclusion, according to the new developed recipe, we can
expand the range of canned meat in retort packaging in our country.

smell

appearance of meat
juice

texture of mea

appearance

Fig. 3. The organoleptic evaluation of new canned meat
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CONCLUSION

Therefore, a viable approach for enhancing the production of canned meat would involve
shifting towards polymer-based packaging and gradually phasing out traditional and glass
packaging. In connection with these features, we had the task to develop and justify the technology
of canned meat in retort packaging at different modes of sterilization of products, with its
subsequent storage. It is also a task to study changes in the main microbiological, physico-chemical
and organoleptic indicators of canned meat in the retort package during long-term storage.
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Abstract: The processing of essential oil plants for obtaining essential oils leads to the generation of large
amounts of unusable processed raw material. The interest in it today is extremely high, due to its diverse chemical
composition. The aim of the present article is to analyze the chemical composition of processed fennel fruits
(Foeniculum vulgare Mill.), obtained after distillation and extraction, with possibilities for further application. The
processed fruits contain protein (14.30 — 15.74%), cellulose (32.97 — 37.22%), carbohydrates, mineral elements and
other biologically active substances. A comparative analysis was made with different groups of raw material sources
that are included as additives to feed mixtures in terms of content of protein, fiber and the macro-element calcium. The
data show that processed fennel fruits are a suitable additive in compound feed mixtures.

Key words: processed fennel fruits, chemical composition, feed mixtures.

BBBEJEHUE

MHoroo6pa3uero OT eTepHYHOMACICHUTE BHUIOBE C PA3IMYHO IMPOMHIICHO H3IOJI3BaHE
BOJM [0 TEHEpHUpaHE Ha TOJEMHU KOJWYECTBAa HEW3IIOJI3BaeMa OTpaboTeHa cypoBuHa (Omomaca).
JlHec, MHTEpeChT KbM OMNOJI30TBOPSBAHETO Ha OMoOMacaTa € M3KIIOUUTETHO 3aBMIIEH, MOPaax
HEIHMS pa3HOOOpa3eH XMMHUYECH ChCTaB — BBITIEXUIPATH, IIPOTEHH, MHHEPAITHH BEIIECTBA U JPYTH
OMOJIOTMYHO-aKTUBHU BellecTBa. 15 MoXke Ja ce WU3I0J3Ba 3a HU30JUpaHe, HampuMmep Ha
(draBoHOMIH, TOTU(PEHOIHN KUCEINHH, TU- U TPUTEPIICHH, U APYTH OPTaHUYHU CHEIMHEHUS; Jla ce
U3I0NI3Ba KaTo Jo0aBKa KbM (Qypaka 3a >KMBOTHHTE, NOpaad ChABPKAaHHE Ha NPOTEHH U
AMMHOKHUCEIIMHY, MHHEPAIHU €JIEMEHTH, BUTAMUHU U JAPYrH (UTO-HYTPUEHTH; Ja CIyKH KaTo
OMOTrOpUBO, MOPAAN ChABPKAHME HA LIETYJI032; KAaKTO M J1a HaMepu NPUIOKEHHE 3a JAPYTH LEJH,
Hanpumep kato OuocopOeHTu. [lo TO3M HaumH ce moidy4yaBa €AMH ,,3aTBOPEH KpbBI*, Karo
OTIaabyHaTa CYpOBHHA HE 3aMbpCsiBa okoHaTa cpena (Georgiev, E., 1995; Damianova, S., 2015;
Stoyanova, A., 2022).

[Tnonosere Ha pesenero (Foeniculum vulgare Mill.) ca erepuunoMacieHa cypoBUHa, KOSTO B
Bbwrirapust ce mpepaboTBa camo 3a mojlydyaBaHe Ha €TEpPUYHO Macio. B oTpaboTeHara cypoBuHa ce
ChIbpKA MNIMIEPUIHO MACI0, KOETO MOXKE Jla C€ M3BJIeue upe3 eKCTpaKIus, a B JIPyr'H CTpaHH ce
usnoin3Ba B Texuukara (Georgiev, E., 1995).

Ocrananute cies npepaboTKa ype3 JecTUIalus U eKCTPaKLus IUI0J0Be Ha pe3eHe (0uomaca)
CHIBPKAT PA3IUYHA OHOJIOTMYHO-aKTHBHHM BEIIECTBA — IPOTEHH, BBITIEXUAPATH, MUHEPATHU
enemeHTd u Ap. llopagu ToBa, ciex OTCTpaHsBaHE Ha pa3TBOPUTENS M M3CYyIIaBaHE Te ca
MOTEHIMalTHa J00aBka Ha (ypakHM CMECKH, HO 3acera He ca BKIIOYEHH B O(QUIIMATHHUTE
CIIPaBOYHUIIM KaTo moaxonsml cypoBuHeH pecypc (Georgiev, E., & Stoyanova, A., 2007;
Damianova, S., 2015; Stoyanova, A., 2022; Todorov N., Krachunov, 1., Juvinov, D., 2007).

Ilenta Ha HACTOSIIMSA MaTepuan € XapakTepUCTHKA Ha XUMHUYHHUS ChCTaB Ha OTPabOTEHM
TUTO/IOBE OT pe3eHE W pa3KpHBaHE Ha BB3MOXKHOCTH 32 TAXHOTO INMPHJIOKEHHE KaTo J00aBKa KbM
(bypakxHU CMECKH.

8 JlokmambT € mHpeicTaBeH Ha CTYIEHTCKATa HayyHa cecMsl Ha PyceHCKM yHuBepcuTeT (uiman - Pasrpan Ha
18.05.2023r. B cekumst BHOTEXHOIOIMK M XPAHUTEIHH TEXHOJIOTUH C OPUTMHAIHOTO CH 3arjiaBUe Ha OBJIrapCKH C3HK:
XUMHWYEH CBhCTAB HA ITPEPABOTEHU TIJIOJOBE C BB3MOXHOCTHU 3A IMMPUJIIOXKEHUETO UM KATO
JIOBABKA BbB ®YPAXKHU CMECHU
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N3J10KEHUE

Marepuaju 1 MEeTOIH

M3nomsBanu ca mioaoBe oT peszeHe, pekonara 2020 r. m 2021 r., mpepaboTeHu upe3
JEeCTUIIAIUS — 332 U3BJIMYaHE Ha €TEPUYHOTO MAcjo, KAKTO M Ype3 EKCTPaKIUs — 3a MoJyyaBaHe Ha
TJTULEPUIHO MACIIO.

Crnen ekcrpakiusTa OTpaOOTEHUTE CMIICHH IUIOJOBE ca OOpaOdOTeHH C BOJHA Tapa 3a
OTCTpaHsABaHE Ha €KCTpareHTa, CJie]l KOeTO ca M3CYIIeHHU Ha cTaiiHa Temmeparypa (25 = 1 °C) no
Biara 10 £ 1 %.

OTtpaboTeHuTe MI0J0BE Ca aHAIM3UPAHU 33 ChIbpPKAHNE HA:

-Buara (%), upe3 cymene 1o noctosuaa maca npu 105 °C, cerinmacao AOAC, 2005.

-IIporenn o Kennan (%), cerimacao BJIC EN ISO 5983-1:2005.

-Bnakuunu (%), cerimacao BJIC 11374:1986.

-Ilenen (%), upe3 onenensiBane B Mydenna nemr npu 550 °C, cermacao AOAC 2005.

-Munepanuu enementu (Mg/kg), ceriaacao BJIC EN 17053:2018 u BJIC EN 15763:2010.

-Tonspua ¢dpakus (%), cerimacuo Pencheva M., Petkova, Z., Dincheva, I., Kostova, I.,
Damianova, S., Stoyanova, A., & Gaceu, L., 2022.

ChabpkaHHETO HAa BCHUKY aHAJTM3UPAHU BEIECTBA € MPUBEICHO KbM aOCOIOTHO CyXa Maca.

Bcuyku onuTH ca MOBTapsSiHU TPU ITBTH, KaTO B TAOJUIMTE M TPAPUKUTE Ca MPEACTABEHU
CPEIHUTE CTOMHOCTH ChC CHOTBETHUTE UM OTKJIOHCHHUSI.

PE3YJIITATU U OBCBHXJIAHE

XapakTepucTHKaTa Ha OwoMmacara € mpeacraBeHa Ha Tabm. 1. JlaHHHTe IOKa3BaT, Ye
CTOMHOCTUTE 3a IEMe] Ce pas3andyaBaT OT TE3H B JIMTEparypara 3a APYrH CEJICKOCTOIAHCKH
ornaasiy — 1,3 % (Rabacal M., Fernandez, U., & Costa, M., 2013) u ot 0,59 10 2,69 % (Nunes, L.,
Maria's, J., & Catalao, J., 2013).

ChIbpKaHHETO Ha MPOTEUH ChHIIO Ce pa3inyaBa OT MyOJMKYBAaHUTE JaHHU B JIMTEpaTypaTa
3a wiogoBe oT pesere: 9,5 % (Kaur, G. & Arora, D., 2010) u 24,12 % (Gulfraz, M., Arshad, M.,
Uzma, N., Kanwal N., & Shabir K., 2005).

KomnuecTBOTO Ha I€Iys103a € 3HAYMTEIIHO IO-BHCOKO OT CTOMHOCTHTE B JIMTEpaTypara 3a
mwiogoBe Ha pesene: 18,5 % (Kaur, G. & Arora, D., 2010) u 9,50 % (Gulfraz, M., Arshad, M.,
Uzma, N., Kanwal N., & Shabir K., 2005). CeappikanueTo U obade ¢ Mmo-HHCKO B CpaBHEHHE C
JIbPBECHHUTE BHIOBE, KOMTO CE M3IOJ3BAT INIaBHO KaTo Ouoropusa (Stoyanova, M., Velichkova, G.,
Vyrbanova, M., & Stoykov, R., 2014), HO e CBHIOCTABUMO ChC CEJICKOCTOIMAHCKUTE OTIAIbIIH,
U3M0J3aHN KaTo jobaBka kbM (ypaxku (Todorov, N., Krachunov, 1., Juvinov, D., & Alexandrov,
A., 2007).

Tabnuna 1. dusnuHM U XUMUYHH XapaKTepUCTUKU Ha Oromaca OT pe3eHe

IToxa3arenn Henen, % IIporenn, % Heayno3a, %
Pexonra 2020 r. 5,02+ 0,04 15,74+ 0,14 37,22 +3,50
Pexkonra 2021 r. 5,00 £ 0,04 14,30 + 0,13 32,97 + 3,00

Ha Tabmn. 2 e mpeacTaBeHO ChABPKAHUETO HA MOJSPHUTE CheIMHEHU. [laHHUTe MMOKa3Bar, ue
U TIpU JBETe OWMOMach ca WISHTH(UIMpaHU 32 KOMIIOHEHTa, KoeTo mpenctaBisiBa 98,78% or
obmus cheta (3a pexkonta 2020 r.) u 98,41 % ot o6mus cheTaB (3a pexonra 2021 1.).

CpaBHHTEIHUAT aHAIU3 C JaHHUTE, mpeacraBenu ot Pencheva, M., Petkova, Z., Dincheva, .,
Kostova, I., Damianova, S., Stoyanova, A., & Gaceu, L. (2022) 3a HeoOpaOOTEeHH ILJIOJJOBE OT
pe3eHe, MOKa3Ba HACTBIWIATE C TAX KOJIMYECTBEHH HM3MEHEHHUS B pe3yJTaT Ha BIUSHHETO Ha
BUCOKara Temmeparypa npu aectwianusara (100 °C), kakro M BIMSHHETO HA PAa3TBOPHUTEIST U
TeMIIepaTypara IpH Mporeca eKCTPaKIIHs.
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Tabnuma 2. [onspuau crenunenus, % ot TIC* B Gmomaca OT TI00BE Ha pe3CHE

Ne RT2 | RIP KoMmnoHenTH Pekoara 2020 r. | Pexosra 2021 r.
1. 4,80 | 1088 Alanine 2TMS 0,17+0,01 0,19+ 0,01
2. 520 | 1196 Malonic acid 2TMS 2,61+0,24 2,93+0,25
3. 581 | 1224 Valine 2TMS¢ 0,25+ 0,02 0,28 £ 0,02
4, 589 | 1265 Glycerol 3TMS 8,42 + 0,80 7,33+ 0,65
5. 6,17 | 1302 Proline 2TMS 0,14 £0,01 0,16 £ 0,01
6. 6,32 | 1307 Succinic acid 2TMS 1,34 +£0,10 1,51+0,14
7. 6,45 | 1341 Glyceric acid 2TMS 0,20+ 0,02 0,23+ 0,02
8. 6,58 | 1345 Fumaric acid 2TMS 0,23 +0,02 0,26 + 0,02
9. 6,96 | 1397 Glutaric acid 2TMS 0,14 +0,01 0,16 £ 0,01
10. | 7,71 | 1470 Aspartic acid 3TMS 0,22 +£0,02 0,24 + 0,02
11. 7,94 | 1485 Malic acid 3TMS 8,24 £ 0,80 7,26 + 0,66
12. | 8,12 | 1489 Threitol 4TMS 0,23 +£0,02 0,26 + 0,02
13. | 8,16 | 1493 Erythritol 4TMS 0,65+ 0,06 0,73+ 0,07
14. | 8,24 | 1498 Adipic acid 2TMS 0,95+ 0,90 1,07 £ 0,10
15. 8,90 | 1575 n-Dodecanol 1TMS 1,31+0,12 1,48 + 0,14
16. 9,71 | 1636 | o-Methoxymandelic acid 2TMS 0,41+0,04 0,47 £ 0,04
17. 9,97 | 1673 | p-Methoxymandelic acid 2TMS 0,60 + 0,05 0,67 + 0,06
18. | 10,49 | 1690 Xylitol 5TMS 6,43 £ 0,60 5,84 + 0,54
19. | 10,57 | 1703 Arabitol 5TMS 2,25+0,20 2,53+0,20
20. | 10,70 | 1736 (E)-Aconitic acid 3TMS 6,26 + 0,60 7,03+ 0,65
21. | 11,38 | 1790 Shikimic acid 4TMS 3,38+0,31 3,80+ 0,30
22. | 12,16 | 1804 Citric acid 4TMS 2,68 +0,24 3,01+£0,31
23. | 12,76 | 1855 Fructose oxime 5TMS isomer 1,92 +0,15 2,16 £ 0,20
24. | 13,03 | 1864 Fructose oxime 5TMS isomer 0,79 £ 0,07 0,89+ 0,70
25. | 13,30 | 1881 Glucose oxime 6TMS isomer 1,68+0,14 1,88+0,15
26. | 13,87 | 1901 Glucose oxime 6TMS isomer 4,69 + 0,44 4,27 + 0,40
27. | 14,69 | 2050 Gluconic acid 5TMS 2,58 + 0,20 2,90+0,25
28. | 15,01 | 2072 Glucaric acid 6TMS 6,17 £ 0,60 6,93 + 0,60
29. | 15,86 | 2144 Myo-Inositol 1,48 +£0,10 1,20+ 0,11
30. | 19,11 | 2298 Glucose 6-phosphate 6TMS 3,93+0,34 3,28 +£0,30
31. | 25,13 | 2611 Sucrose 8TMS isomer 26,65 + 2,50 25,47 + 2,50
32. | 2596 | 2656 Sucrose 8TMS isomer 1,78+ 0,14 1,99+ 0,17

4_ 061 HOHEH MOTOK, ° — BpeMe Ha 3abpikane, Min; © — uagekc Ha 3aappxane (Kovat’s); d_

He3aMeHUMH aMUHOKHCEIUHU.
JlanHuTe, mpeacTaBeHu Ha ¢ur. 1 mokasear, ye BhIrieXuapaTuTe (MOHO- M I-) IpeodianaBaT
1 B JIBETE MPoOH OTpabOTEHH TIJI0I0OBE, CIICIBAHN OT OPTaHUYHUTE KUCEINHU, 3aXapHUTE aJTKOXOJIH,
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3axXapHHU KUCEJIMHU, IPYTH CheIUHEHUS, 1 aMUHOKHCEITMHUTE. TOBa paslpe/ieiicHHE ce pa3inyaBa
OT JIaHHUTE 3a HeoOpaboTeHu Ioa0Be OT peseHe (Pencheva M., Petkova, Z., Dincheva, ., Kostova,
I., Damianova, S., Stoyanova, A., & Gaceu, L., 2022), koeTo ¢ MOTBBPKICHHE 3a MPOTEKIH
XMMHAYHH TIPOIIECH TI0 BPeMe Ha BOJIHATA JCCTUIIAINS U eKCTPAKIIHSITA.

X
100

1,33 1.

41,95 40,59

80

8,86 9,99
60
19,7 18,18
40
27,37 28,86
20
0... 0,88

peKonTa 2021
| OpraHnYHU KNCennHu

3axXapHU anKoxoaun 3aXapHU KUCeENUHU

H BbI/IEXMAPaTU H npyru

(DHrypa 1. PasnpeﬂeneHHe Ha IOJIAPHUTC CbCANHCHHS B 6romaca oT IIOJOBETC HA PE3CHE

HpOMeHI/ITe B CBABPKAHHUCTO Ha MHUHCPAJTIHUTC CICMCHTHU € IIPCACTAaBCHO Ha Taba. 3.
CpaBHUTEIHUAT aHAIU3 C JAHHUTE 3a HEOOpaboTeHHu Ioj0Be Ha peseHe (Pencheva M., Petkova,
Z., Dincheva, l., Kostova, |, Damianova, S., Stoyanova, A., & Gaceu, L., 2022) mnoka3Ba
HaACTBIIUJIUTE C TAX KOJIMYCCTBCHU U3MCHCHU A, 0o0sicHEHH mo-rope.

Tabnuna 3. MuHepaneH chbcTaB Ha OoMaca OT TJI0JIOBE Ha Pe3eHe

Munepann, mg/kg ‘ Pexosra 2020 r. | Pexoara 2021 r.
MaxkpoeneMeHTH
Kannuii (Ca) 21 941,20 + 20,00 18 161,88 + 17,00
Docdop (P) 0 748,46 + 9,00 8 747,57 + 8,00
Kamuit (K) 5 489,28 + 5,00 11 194,08 + 10,00
Cspa (S) 3524,73 + 3,00 2 879,84 +2,50
Marnesuii(Mg) 4 268,38 + 4,00 3625,10 + 3,00
Harpwuii (Na) 350,24 + 0,30 584,61 + 0,50
Anymunwnii (Al) 57,31+ 0,05 41,06 + 0,04
MukpoeneMeHT!
Kemszo (Fe) 100,83 + 0,10 98,34 + 0,09
Masran (Mn) 71,11+ 0,07 46,47 £ 0,04
Iusk (Zn) 56,25 + 0,05 39,98 + 0,03
Men (Cu) 40,86+ 0,04 24,85 + 0,02
Kob6anr (Co) 0,17+0,0 0,14+ 0,0
Huxken (Ni) 1,03+0,01 1,01+0,01
Cenen (Se) 0,17 +0,0 0,14+0,0
TOKCUYHH €IIeMEHTH

Xpowm (Cr) 0,27 +0,0 0,27+0,0
Omogo (Pb) -* -
Kusax (Hg) - -
Kanmuii (Cd) - -
Apcen (As) - -
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*mox 0,01 mg/kg

HNanaute ot Tabn. 1, 2 u 3 mokaspar, ye OmMoMacata OT OTPaOOTEHM ILIOOBE Ha pe3eHE
ChIbpiKa pa3HOOOpa3HU rpynu GUTO-HYTPHEHTH, IOPAIH KOETO ¢ HAIPABCH CPABHUTEJICH aHAJIH3 C
pa3MyHK TPYHH CYpPOBHHHHM M3TOYHHUIIM, KOUTO CE BKIIIOYBAT BBB (QypakHute cMmecku (Todorov,
N., Krachunov, I., Juvinov, D., & Alexandrov, A., 2007): 3a ceabpskanue Ha nporeud (¢ur. 2), 3a

¢ubpu (dur. 3) u 3a MakpoeneMeHTa Kauii (pur. 4).

%

160
155
150 — = . =
145 il Tl
140

135

\
R
[=
U
%
[=
U
-
!

130 = = = = = = = = = U

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

U3TOYHULUMN

Qurypa 2. CpaBHeHHE 32 ChIbpKAHNE HAa MPOTEHH: 1 — OTPabOTEHH IIJIIOAOBE OT PE3CHE;
3enenu ¢hypasxxcu: 2 — uepBeHa IeTenuHa, MbieH UbPTEK; 3 — Oakia, oOpazyBaHe Ha
cemeHa; llacuwnu u aueanou 3eneHu @ypadxcu. 4 — nacuiHa TpeBa; 5 — MapeBuIa + rpax;
6 — ciabHUOrIen, obpa3dyBaHe Ha NUTH; 7 — eCTeCTBEHA JUBajaa, npenu bdrex; 8 —
M3KYCTBEHU JIMBaJH, oOpa3yBaHe Ha ceMeHa; 9 — CBEX JHUCTHHKOB (ypaxk, M. aBryCT;
Cunaxcu: 10 — monepHa, nbyieH nbdrex; 11 — rpax + nmenuna; 12 — panuua, bdrex;
Cenaorcu: 13 — mouepHa, meiieH Ubdrex; Xumuuecku KOHCEPBUPAHU CUNANCU U CEHANCU:
14 — mouepHa, meieH ubdrex; Muoycmpuanriu omnaovyu om 3vpHO. 15 — MIIEHUYHU
OTCEBKH; 16 — pBKEHU TPULIM; IbpHenu gypadcu. 17 — Tputukane.

355
350  f] nl
345 1
340 7 il T (]
335
330
325
320

315 — —
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

M3TOYHULUU

g/kg

= = = = L= _ = =

®durypa 3. CpaBHeHHE 32 ChABPKAHKE Ha 1eTyJ03a (hudpm):
1 — orpaboTeHu miuonoBe OT pe3ene; [lacuwnu u 1ueaoHu 3enenu ypasxcu. 2 — MacHIHA
TpeBa, Mpenb(TsUIa; 3 — MacHIHA TPEeBa, 3achbXHaNa; 4 — MachIIHA TpeBa, cMec (cTapa H
HOBa); 5 — €XOBa TJNaBUIA, MbJeH Ib(TEXK; 6 — pairpac, macuineH, cien ubdrex; 7 —
TUMOTEHKa; 8 — TPEBHU CMECKH, KUTHHU, TBJICH IbPTEkK, 9 — ecTecTBeHHW JIMBAJH,
oOpa3yBane Ha cemena, 10 — mronepna, meieH mbdrex; 11 — crpHYOrIEn, Kpaih Ha
ubdrex; Cunaxcu: 12 — mouepHa, mbiaeH bGTeX; 13 — ecTecTBeHHW JMBaAM, Kpail Ha
UbQTEXK; 14 — U3KYCTBEHH JIUBAHU, TIBJICH Mb(DTEXK; Xumuuecku KOHCEPBUPAHU CULAICU U
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cenaxcu. 15 — mionepHa, meieH ubdrex; Ceno. 16 — ecrecTBeHW NHMBaAM, ITHJICH
ubQTeK;17 — MOUYpIUBU JMBAAM, HAadalo Ha ubdTex; HHOycmpuaru omnadvyu om
3bpHO. 18 — e4EMUYCHHN B OBECEHH JIFOCTIH.

%

20
19,5
19
18,5
18
17,5
17
16,5
16
15,5

1 2 3 4 5 6 7 8 9 10 11 12
N3TOYHNL N

@urypa 4. CpaBHEHUE 3a ChIBP/KAHUETO HA KaJILIHi:
1 — orpaboTeHu mIo0BE OT pe3eHe; 3enenu ghypasxcu: 2 — AOUEpHA, Tpeau ubdTex; 3 —
cosi, HaJaso Ha b(prex; 4 — Guil, npeau UbPTEK; 5 — capHUOTIEH, 00paboTeHH MUTH; 6 —
panwuia, npeau Oytouunsauus; Cunaxcu: 7 — molepHa, npel, Hadyano Ha b(GTEX U MbIeH
UbPTEK; 8§ — CABHUOTICH, TUTH + cTh0Na; Cenascu: 9 — mornepHa, Mpean, Ha4allo | ITbJICH
ubTeK; Xumuuecku koncepsupanu cunadicu u cenaxcu: 10 — nronepHa, nmpeay, Havaao u
bJIeH UbTeK; 11 — cost; Jexuopamupanu ¢ypasicu: 12 — mouepHa, Oy TOHH3AIUSI.

JlaHHUTE TOKa3BaT, Y€ IO ChAbPKAHME HA MPOTEHHHU, Ieiayino3a (PuOpH) W KUl
0oTpabOTEHHUTE IJIOJIOBE OT PE3eHE ce JOONIKaBaT J0 TPYNHUTE Ha 3eJeHH (Pypakd, MACHIIHU U
TUBAAHU 3€JeHH (Gypaxku, CHIAXKH, CEHAKH, XMUMHUYECKH KOHCEPBUPAHHU CHUIIAXH M CEHAXH,
WHYCTPHAITHU OTHAIBIHN OT 3bPHO U 3bPHCHH (DypaXKu.

CpaBHUTEIHUAT aHANU3 MMOKa3Ba, Ye MPH CHIIOCTaBKA C (QypaskuTe, KOUTO Ce U3IMONI3BAT KaTo
no0aBka KbM XpaHaTa Ha XKUBOTHHTE, ChIBPKAHUETO HAa MakpoeleMeHTHTe (Gochop, Maraesuit u
csipa € T0-BUCOKO, a HA KAl U HaTPUH — Mo-HUCKO. KOMMuecTBOTO Ha MUKPOEJIEMEHTHUTE ChHILO €
no-uucko (Todorov N., Krachunov, 1., Juvinov, D., & Alexandrov, A., 2007).

3AK/IIOYEHUE

OTtpaboTeHuTe TUIOJOBE OT pe3eHe (Omomaca), OCTaBally CJieJ] MOJyYyaBaHEe Ha €TEPUYHO U
TIIMLEPUIHO Maclo, ca ¢ BUCOKO ChABPKAHKME Ha MPOTEUH, IeNyN03a, MAaKpO- U MUKPOEIEMEHTH,
KOETO TH MPaBH MOIXOAIIA T00aBKa KbM PA3TUIHH (PypaKHU CMECKH.

BJAT'OJAPHOCT

JlokimanbT OoTpas3siBa pe3yiataTH oT padortata mo mpoekt Ne 2023-DP3-02, ¢unancupan ot
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Abstract: A technology for obtaining liquid extracts of sage with ethanol at four concentrations (30, 50, 70 and
95%) has been developed. The free molecular diffusion coefficient (D), Fourier diffusion criterion (Fod), mass transfer
coefficient (f3) in the solid-body-liquid system and in the liquid-liquid system, and Bio diffusion criterion (Bid) have
been calculated.

Keywords: ethanol sage extracts, coefficients of diffusion.

BBBEJIEHUE

I'pamunackusat waii (Salvia officinalis L.) npousxoxna or Cpean3eMHOMOPHUETO U Karo
JUBOPACTSAIIO C€ Cpella MO 3alagHOTO KpaiOpexkue Ha banmkaHCKuS IMOJyOCTpOB, OCTPOBH B
Anpuatnduecko mope, Utamus, I'spumsi, Mcmanus, xpaeto ce u kyatuBupa. OTriexaa ce B
Monnosa, Pycusi, Ykpaiina, crpanute Ha Cpenna EBpona u CeBepna Ameprika (Georgiev, E., &
Stoyanova, A., 2005; Baser, H., & Kirimer, N., 2006; Koroch, A., Juliani, H., & Simon, J., 2005).

B bwarapus rpaauHCKHST 4Yail € IUBOpPACTAIN B IOKHUTE pailoHH, HO ce KyITHUBHpa B
rpaJiMHUTE KaTO MOJIpaBKa, JeueOHO U jJekopatuBHO pactenue (Georgiev, A., & Stoyanova, A.,
2005; Markova, M., & Ivanova, P., 1982; Petkov, V., 1982).

Ot nucraTa Ha TPAJAMHCKUS Yail ce TOJydaBaT pa3HOOOpa3HU MPOAYKTH, KOUTO CBHABPKAT
apoMaTHYHU M OWMOJOTHMYHO-aKTHBHHM BelIeCTBa, Oarpuiia, BOCBIM, CMOIH MU JAp. TAXHOTO
KOJIMYECTBO € DPAa3InYHO, OOSCHUMO KaKTO C MPOW3XO0Ja Ha CYpOBHHATa W TEXHOJOTHYHHTE
napaMeTpu MpH EeKCTPaKIUATa: eKCTPareHT, TeMIeparypa M NpPOABKHTETHOCT Ha TpoIlleca,
CHOTHOIIIEHUE CYpOBHHA : €KCTPAreHT, TaKa U ¢ M3M0I3BaHaTa METOINKA 32 OMPEIEIISTHETO MM.

Teunure ekcTpakTH ce MoJy4yaBaT IpH MNpepaboTKa Ha eTepUYHOMACIEHH M JIe4eOHH
pacTeHus ¢ eKCTPAareHTH, KOUTO CIe/l MPUKITF0YBAaHE Ha MpoIeca He ce OTAEIST OT pa3TBopa. Karto
eKCTpareHTH ce M3MOJI3BaT pa3pelleHn 3a ynorpeba B KO3METHKAaTa pa3TBOPUTENH, Karo
MOJyYeHUTE eKCTPAaKTH Cce BKIIOYBAT B PEHENTYpUTE Ha pasIUdHU mpenapatd. B
eTepruYHOMAaclIeHaTa MPOMUIICHOCT 32 MOJy4YaBaHE Ha eKCTPAKTH C NMPUIOKEHHE B KO3METHKAaTa
OT TIOJISIPHUTE HEJICTIMBH €KCTPAreHTH C HA-ITUPOKO MPIIIOKEHHE Ca TIUIEPOJT, ITPOITHICHTITUTOJT
U nonueTwieHrmkon - 400, a OT MONSpHHUTE NETIWBH — €TaHOJ C pa3iuyHa KoHIeHTparus. [Ipu
eKCTpakIusATa M300PHT HA TEXHOJIOTUYHHUTE IMapaMeTpy 3aBUCH OT BHIAa Ha IpepadoTBaHaTa
CYpOBHHA U ChIbPKAHUETO HAa OMOJOrMYHO-aKTUBHH BelllecTBa B Hest (Stoyanova, A., & Georgiev,
E., 2007).

ExcTpakiuusTa, KOSTO ce MpOBEXJa B CUCTEMara TBHPJAO TAJIO-TEUHOCT CE€ ChCTOM OT JBa
B3aMMHOCBBP3aHU eTana. [Ipy mbpBUs eKCTpaXUpaHOTO BEIIECTBO CE MPEHACs OT BhTPEIIHOCTTA Ha

® JIokyaabT € IpeCTaBeH Ha CTYIEHTCKATa HaydHa cecusl Ha PyceHcku yHuBepcuTeT Quiua - Pasrpan Ha
18.05.2023r. B cekuust BHOTEXHOIOTMH M XPaHUTEIHH TEXHOJIOTHH C OPUTHHAIHOTO CH 3arjiaBUe Ha OBJITapCKHU €3HK:
TEYHU EKCTPAKTU OT CAJIBUS 1 USUNCIISIBAHE HA KOEOUIIMEHTU HA MACOOTJABAHE
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TBBPIUTE YACTHUIM JI0 TAXHATAa MOBBPXHHUHA M CE M3pa3siBa Upe3 3aKOHA HAa MOJICKyJHA Tu]y3usi.
IIpu BTOpUSA €KCTPAXUPAHOTO BELIECTBO IPEMHMHABA OT IIOBBPXHUHATA HA TBHPAUTE YAaCTULU KbM
CKCTparcHTa, KaTo MHTCH3MBHOCTTA Ha IIpoleca B rojisiMa CTCICH 3aBHCH OT KOC(I)I/ILII/ICHTa Ha
macootaaBane (Stoyanova, A., & Georgiev, E., 2007).

KOG(i)I/II_[I/IeHTT:T Ha MacoOoTAaBaHE 3aBHCHU OT MHOI'O (baKTOpI/I, mopaau KOE€TO OIPCACIAHETO
My CTaBa IO CKCIEPUMEHTAJICH IHhT W C MOMOIITa Ha KpUTEpHHTe Ha JU(y3HO MOoa00me
(Romankov, P., & Kurochkina, M., 1983).

B JuTeparypara uMMa OCKbAHU JaHHW OTHOCHO M3YHCISABAHC Ha KOG(I)I/II_[I/ICHTI/ITC Ha
MacoOoTAaBaHE, KOCTO € U LCJI HAa HaCTOodAIaTa pa60Ta.

N3JTO0XKEHUE

Marepuaau 4 MeTOIH

W3non3Banu ca jmcra ot rpaguHcku daii (Salvia officinalis L.), 3akymenu ot ThproBckara
Mpexka Ha rpaa Kazanmbk, pexkonra 2015 r. 3a mosnyyaBaHe Ha TE€YHH €KCTPAKTH € H3IIOJI3BAH
eTaHos ¢ 4etupu KoHmeHtpauum — 30, 50, 70 m 95 %. EkcTpakTuTe ca OKaueCTBEHH IIO
ChIIbpKaHWE Ha NBOWIHU BemecTBa. JOOMBUTE HA EKCTPAKTHTE Ca NMPHUBEICHU KbM aOCOIFOTHO
cyxa Maca M ca CpaBHEHHM C Te3H, IMOJIyYeHH OT H3YepliBalaTa €KCTpaklvs IpHU ChOTBETHATa
temrieparypa. ChIbpKaHHETO Ha JHOWIHM BEUIECTBA B CKCTPAKTHTEC € CPaBHCHO C TOBAa, B
usxonnara cyposuna (Mollova, S., Tasheva, S., Damyanova, S., Stoyanova, M., & Stoyanova, A.,
2016).

N3uucnenusra ca mpoBeleHU MPH pa3Mepu Ha CypOBUHATa, OTHECEHHM KbM IUIacTHHA (3a
mucrata — 1,0 x 0,1 cm) u mumuHasp (3a creoaara — 0,5 x 0,1 cm) = 80 : 20.

Ot onUTHHUTE JAHHU Ca W3YMCIICHU CHOTBETHUTE KOS(HUIIMEHTH C IMOMOIITA Ha ypaBHeHus 1 — 4
(Akselrud, G., & Lisyanskii, V., 1971; Lisyanskii, V., 1973; Stabnikov, V., & Barantzev, V., 1983):

¢ KoeduimeHt Ha cBOOOIHA MOJIEKYITHA U (y3Hs:
2710

D=28310"e T (1)
KkbaeTo: T e Temneparypara, K.

e JTudysnonen kpurepuit Ha ypue:
F D7
on — R?2 (2)

KpaeTo: FOO e mudysnusar kpurepuii Ha @ypue; D — koedunumeHnt Ha cBOOOJHA MOJIEKYJIHA
mudysusa, m?/s; R — paauyc Ha 4acTHIUTE CypOBMHA, M; T — BpeMe, h.
e [Ipuetn ca 5 — 6 croitHocTu Ha audy3uoHEH KpuTepuil Ha bro ot Tabnmuiu, B onucaHuTe

C
II0-TOPE U3TOYHHUIIM U 34 BCAKA HETOBA CTOMHOCT € U3YHUCIIEHO OTHOLLIEHUETO —* | mo dbopmymna:
CK _ 2 Foo
— =Be™ 3)
Cnu

kbzero: Ch u Ck ca HavalHa M KpaliHa KOHUEHTpalusi Ha €KCTPAaXUPAHOTO BEIIECTBO B
cypoBuHara, %; B — KOHCTaHTa, KOSTO € (yHKIMS OT KpuTepus Ha buo; g — KOopeH Ha
XapaKTEPUCTUYHOTO YpaBHEHHUE, KOUTO ChIo € GyHKmus oT buo. CToifHOCTHTE Ha KOHCTAaHTUTE B
U /4 Ca OTYETECHU OT CHIIUTE TAOIUIH.

Ck .
e ['paduyHO € mocTpoeHa 3aBUCUMOCTTA (C_j = f(Bi,) . Ot Tasu rpaduxa no onuTHO
H uszd

MOJYYCHUTE OTHOIICHHWS |—— | 3a BCSIKAa CKOPOCT ca oOTuyeTeHH Kputepuure Ha (Big)om.
CH ) on
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KoedummenTsT Ha MacooTaaBane [ € U34KCIICH 1Mo (opmyJiaTa, B KOATO Ca 3aMECTEHH CTOMHOCTUTE
Ha (Bi ﬂ)OH:

Bi J”_[-)R @)

KbJaeTo: Bi e kputepusr Ha buo; D — xoeduuument Ha audysus, m?/s; R — pamuyc Ha
YaCTUIMTE CYypOBHHA, M.

Bceuuky onmuTH ca MpoBEICHHM B TPUKpPATHA MOBTOPSIEMOCT, KaTO MPEACTABCHUTE TaHHU B
TaOJIUINTE Ca CPETHO aPUTMETHIHH.

PE3YJITATHU U OBCBHXXJAHE

Excrpakiusta Ha TpOMITHH BEIIECTBA € XapaKTepU3UpaHa upe3 KUHETHUYHUTE KOCPHUIIMCHTH
— KoepuueHT Ha cBobogHa MosekynHa mudysus (D), mudysuonen kpurtepuii Ha Dypue (F0og),
koeduiieHT Ha MacooTnaBane (f) B cucTeMara TBBPJAO TSIO-TEYHOCT M B CHCTEMaTa TEYHOCT-
TEYHOCT U audy3uoneH kpurepuii Ha buo (Big).

Ha tabn. 1 ca mpencraBeHu pe3ynTaTd 3a u3ducieHn KoeguuueHTn. OT JaHHUTE Ce BIKIA,
4ye ¢ mnosumaBaHe Ha temmeparypara or 20 °C ma 40 °C m 60 °C mpu emHa u chia
MPOABDKUTEITHOCT HA MPOIECca, CTOMHOCTUTE HA Te3W KOS(UIIMEHTH CE yBEJIHdYaBaT OT JIBa JI0 TPU

bTH, KOETO HE MPOTHBOPEYM HAa TEOPETHYHHUTE MaHHU OT jureparypata (Romankov, P., &
Kurochkina, M., 1983).

Ta6muua 1. Koepunument Ha cBob6oaHa MosiekynHa audysus (D)
u nudysuoner kpurepuit Ha Pypue (Fod)

Temneparypa, °C IpoaAbIKHTETHOCT, h D.10°% m?/s Fod

1 0,52

20 0,27 1,57

2,61

3,65

0,94

40 0,49 2,83

4,71

6,60

1,59

60 0,82 4,76

7,93

~NO|WIFRL | NOTWFRL(NOT| W

11,10

Pesynrarure 3a koeduuueHta Ha cBOOOJHA MOJIEKyJIHA AU(Y3Us ca ChIIOCTABUMH C TE3H,
MOJIyYeHU 3a JAPYTH JIMCTHU CYpOBMHU — JIUCTa OT MAYJOBHUS, OT OOMKHOBEH M M3TOYEH TIJIOT
(Damianova, S., Tasheva, S., Koleva, A., & Stoyanova, A., 2014; Damianova, S., 2015) u nucra ot
Tpu Tuna TioTioH (Popova, V., 2015), HO ca MO-HHUCKM B CPaBHEHHME C TE3H 3a HSAKOHM ILUIOJOBU
cyposunu (Damianova, S., Tasheva, S., Nabieva, Z., Stoyanova, M., Atanasova, T., & Stoyanova,
A., 2015). ToBa ce 0o0siCHABa ¢ pa3M4yHaTa CTPYKTypa Ha MpPepabOTBAHUTE PACTUTEIHH YACTH.
Jlucrata ca ¢ mo-mopecTa CTPYKTypa, CHIBPXKAT IMO-MaJKO IEIyI03a W JPYTH CTPYKTYpHH
€JIEMEHTH 32 Pa3JIMKa OT IJI0JJOBETE.

Te3u cToHOCTH ca TO-BUCOKHM OT KOS(UIIMEHTHUTE Ha BBTPEIIHA MOJEKYJIHA TUQY3Hus Ha
JTBOMIIHUTE BEIECTBa, MpeEACTaBeHH B m3cieaBane Ha Damyanova, S., Tasheva, S., Mollova, S.,
Korolkova, N., & Stoyanova, A., (2016), koeTo mOTBbpK/aBa JaHHUTE OT JTUTEPATypaTa U 3a IPyru
cypoBunH, Hanpumep ab00B Mbx (Velichkov, V., 1973), nucra ot maynoBHHs, OT OOMKHOBEH U
usroued rior (Damianova, S., Tasheva, S., Koleva, A., & Stoyanova, A., 2014; Damianova, S.,
2015) u nucta ot Tpu Tuna TIoTIOH (POpova, V., 2015).
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N3uncnenure croitHocTH 3a Kputepus Ha Dypue, obave, ca MO-HUCKH B CPAaBHEHHE C JIPYTH
JUCTHU CYPOBHMHU — JIUCTA OT MAyJIOBHMSI, OT OOMKHOBEH M u3ToueH rior (Damianova, S., Tasheva,
S., Koleva, A., & Stoyanova, A., 2014; Damianova, S., 2015) u aucra ot Tpu Trma ToTIoH (POpova,
V., 2015). ToBa ce ABIKM KAaKTO Ha PAa3IMYHUS UM XMMHYEH CbCTaB, Taka M Ha pa3Mepa Ha
eKCTpaxupyemaTa CypOBHHA.

Ha tabn. 2 ca npeacraBeHH NOTYyYEHUTE CTOMHOCTH 3a KpuTepus Ha bro u koeduiueHTa Ha
MacoOT/aBaHe, XapaKTEepU3UpPAILlX EKCTPaKLIMATa Ha JHOUIIHU BEIIECTBA CIPSMO TBBPIO TAJIO—
TEYHOCT.

Ta6muna 2. [ludysuonen kpurepuit Ha buo (Big) u koedunmeHt
Ha MacooTIaBaHe (TBBPAO TsI0-Te4HOCT) ()

Temnepa- Mpoawa | 30 % eranoa 50 % eranoJa 70 % eraHo.J 95 % eranoJa
Typa, °C ::f;:ei Bia | 105 | Bis | £105 | Big | 105 | Big | 4.108,
’ m/s m/s m/s m/s

20 1 0,745 | 0,146 | 0,132 | 0,262 | 0,059 | 0,012 | 0,065 | 0,013

20 3 0,353 | 0,070 0,124 0,245 0,024 | 0,009 | 0,062 0,012

20 5 0,235 | 0,047 0,015 0,022 0,015 | 0,003 | 0,118 0,011

40 1 0,588 | 0,210 | 0,024 | 0,008 | 0,017 | 0,006 | 0,138 | 0,049

40 3 0,412 | 0,147 0,018 0,006 0,014 | 0,005 | 0,132 0,047

40 5 0,235 | 0,084 0,015 0,005 0,011 | 0,004 | 0,118 0,042

60 1 1,029 | 0,620 0,017 0,011 0,017 | 0,010 | 0,079 0,048

60 3 0,309 | 0,540 0,015 0,009 0,009 | 0,005 | 0,073 0,044

60 5 0,235 | 0,496 | 0,012 | 0,007 | 0,006 | 0,004 | 0,059 | 0,035

OT naHHMTE Ce BIIKIA, Y€ HE3aBUCUMO OT YCIIOBHSITA Ha MPOLieca CTOMHOCTUTE Ha KpUTEpUs Ha
buo ca nucku. ToBa moka3Ba, 4e EKCTpakIUsATa MPOTHYAa BBHB BHTpeaAu(dy3noHHATa oOIacT
(Romankov P., & Kurochkina, M., 1983).

CroitHocTuTe Ha KoeduIlMeHTa Ha MacooTiaBaHe (/f), HE3aBUCMMO OT TemIepaTypaTa, ca
Hail-BUCOKW Tmpe3 mbpBHus 1 h oT mpormeca, KOETO MOTBBbpKIaBa MaHHWTE 3a IPYTH JIMCTHH
cypounu — a600B MbX (Velichkov, V., 1973), urmu ot 6st1 60op (Damianov, D., & Georgiev, E.,
1978), nucTta oT mayJaoBHUSA, OT OOMKHOBEH W u3ToueH rior (Damianova, S., Tasheva, S., Koleva,
A., & Stoyanova, A., 2014; Damianova, S., 2015) u aucra ot Tpu Tuma TIoTIoH (Popova, V., 2015).

[Tpu mpoABIKUTETHOCT Ha Tporieca 5 h, HE3aBUCHMO OT KOHIICHTpAIIMATA HA €KCTPAarcHTa U
TeMmIrepaTypara Ha mpolieca, CTOMHOCTHTE Ha Koe(UIeHTa Ha MacOOTaBaHe ca ChIIOCTaBUMH, T.C.
HACTHIIBA MPAKTHYECKO MPEYCTAHOBSIBAHE HAa W3BIMYAHETO HA JHOUITHHU BEIIECTBA, YCTAHOBEHO W
npu aApyru cyposunau (Damianova, S., Tasheva, S., Koleva, A., & Stoyanova, A., 2014; Damianova,
S., 2015; Popova, V., 2015).

CTolHOCTUTE M Ha JIBaTa KHHETUYHU KOCPHUIIMECHTA Ce pa3jnvaBaT OT JaHHUTE, [IUTHPAHU B
JAUTEpaTypaTa Npu eKCTPaKI¥s Ha APYTH JIMCTHU CypOBUHH — Ui Ha Osut 6op (Damianov, D., &
Georgiev, E., 1978), nucra ot mayaoBHUsA, OT OOMKHOBEH U u3To4eH rior (Damianova, S., Tasheva,
S., Koleva, A., & Stoyanova, A., 2014; Damianova, S., 2015) u nucrta ot Tpu Tumna ToTI0H (POpova,
V., 2015). Te3u paznuuusi ce AbJKAT HA OCOOCHOCTHTE B ChCTaBa Ha MpepaboTBaHaTa CypOBHHA.

[Tomydyenure cToWHOCTM 3a KpuTepus Ha buo u KoepuIMeHTa Ha MacoOTJaBaHe,
XapakTepu3upallyd eKCTpaklusATa Ha JAbOWIHM BELeCTBa CIHPAMO Cpela TEYHOCT—TEYHOCT ca
Mpe/icTaBeHu Ha Ta0. 3.

OT naHHMTE Cce BIJKIA, Y€ HE3aBUCUMO OT YCIIOBHSITA Ha Mpolieca CTOMHOCTUTE Ha KpUTEpHUs Ha
buo ca no-Bucoku, B cpaBHEHHE ¢ JaHHUTE OT Tabiu. 2. Te obaue ca MO-HUCKU OT CTOMHOCTHTE MPH
excTpakuusita ¢ 30 % eraHOJd, KOETO MOKa3Ba, 4e MpOLEChT MPOTHYAa BBHB BbTpeau(y3HOHHATA
obmact (Romankov, P., & Kurochkina, M., 1983).

Kputepusar Ha buo nma mo-BUCOKHM CTOMHOCTH B Cpella TEYHOCT-TEYHOCT, B CPABHEHHE ChC
cpena TBBPAO TUIO-TEYHOCT, KOETO MOTBBPXKAaBa JAHHUTE OT JIMTEparypara 3a APYrd JIUCTHU
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cyposunu (Damianova, S., Tasheva, S., Koleva, A., & Stoyanova, A., 2014; Damianova, S., 2015;
Popova, V., 2015).

Ta6muua 3. ludysuonen kpurepuit Ha buo (Big) u xoedunmeHT
Ha MacooT/1aBaHe (Te4HOCT-Te4HOCT) (/)

Temnepa | IIpoaba | 30 % eranoa 50 % eraHou 70 % eraHoJ 95 % eraHoa

) TRATEN | Bjy 105, | Big 1105, | Bis | £.10% | Big 108,
Typa, °C | woct, h ﬂm/s ﬂm/s ﬂm/s ﬂm/s
20 1 0,265 | 0,052 | 0,279 0,055 0,294 | 0,058 | 0,441 | 0,087

20 3 0,765 | 0,151 | 0,750 0,149 0,765 | 0,151 | 0,794 | 0,158

20 5 0,941 | 0,186 | 0,882 0,017 0,941 | 0,186 | 1,029 | 0,204

40 1 0,647 | 0,232 | 0,559 0,199 0,618 | 0,221 | 0,647 | 0,232

40 3 3,588 | 1,284 | 1,765 0,631 1,853 | 0,663 | 1,912 | 0,684

40 5 4,471 | 1599 | 4,412 1579 | 4559 | 1,631 | 3,824 | 1,368

60 1 0,677 | 0,407 | 0,721 0,433 0,735 | 0,443 | 0,824 | 0,496

60 3 3,235 | 1,948 | 3,235 1,948 3,259 | 2,125 | 2,941 | 1,771

60 5 4,794 | 2,886 | 4,706 2,833 5,000 | 3,010 | 5294 | 3,187

CroitHocTUTEe Ha KOe(HIIMEeHTa HA MAacOOTJaBaHE 3a CUCTEMATa TEYHOCT-TEUYHOCT IOKAa3BarT,
4Ye ¢ yBEIIMYaBaHE Ha TEMIlepaTypara M MPOIBIDKUTEIIHOCTTA HA IMpOleca, CTOWHOCTUTE Ha
Koe(UIIMeHTa HapacTBaT, KOETO Ce OOSICHSBa C TO-rojiiMaTa pPa3TBOPHUMOCT HAa OHOJOTHYHO-
aKTHBHHTE-BEIIECTBA MTPH MT0-BUCOKA TEMIIEpaTypa.

[Tpu IpOIB/DKUTETHOCT Ha Tporeca 5 N, He3aBUCUMO OT KOHIIGHTPAIMITAa Ha €KCTparcHTa u
TeMmIrepaTypara Ha mpolieca, CTOMHOCTHTE Ha Koe(UIIeHTa Ha MacOOTaBaHe ca ChIIOCTaBUMH, T.C.
HACTBITBA MPAKTUICCKO MMPEYCTAaHOBSIBAHE HA W3BJIIMYAHETO Ha ILOVITHU BEIICCTBA.

CroitHocTUTEe W Ha JBaTa KUHETUYHHM Koe(HIIMEHTa ce pa3nuyaBaT OT LUTUPAHUTE B
JUTepaTypaTa JaHHU MPU €KCTPaKIMs Ha Opyrd JucTHU cypoBunu (Damianova, S., Tasheva, S.,
Koleva, A., & Stoyanova, A., 2014; Damianova, S., 2015; Popova, V., 2015). Te3u pasauuus ce
IBJDKAT Ha ChCTaBa Ha pepaboTBaHaTa CypOBHHA.

3AKJIIOYEHUE

3a mbpBU BT Ca U3UUCIEHU KOE(PHUIIMEHTHTE Ha MacOOT/IaBaHe, CIPSAMO JTbOUIIHM BEIEeCTBa
B €KCTPaKTHU OT IPaJUHCKHU Yail ¢ eTaHod, ¢ yetThupu KoHueHTpauuu (30, 50, 70 u 95 %) B cucremara
TBBPJO TAIO-TEYHOCT U TEYHOCT-TEYHOCT.
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