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Kasakcmar Pecniybrniukacbl Y¥nmmbiK fbifibiM akademusicel "KP ¥FA Xabapnapbi. Xumusi xoHe
mexHorsoeusi cepusicbl” fbinbiMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHOekcmenyzae KabbindaHFaHbIH xabaprnaldbl. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicel XypHandbl odaH api the Science Citation Index Expanded, the Social
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Sources Citation Index-ke eHyi 6i30iH KoramOacmbIK YWiH eH 63eKmi xoHe 6edesidi XUMUSIIIbIK FblribiMOap
bolibiIHWa KoHmeHmke adarsnobifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «h3eecmus HAH PK. Cepusi xumuu u mexHosnoaul» 6bir
npuHam Ans uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
ColepxxaHue 8 amom uHOeKcuposaHuUu Haxodumcs 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0nsi danbHeliweeo npuHImMusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem kadyecmeo u
enybuHy koHmeHma 0ns uccriedosameried, asmopos, usdamerel u yupexdeHul. BknoyeHue Msgecmus
HAH PK e Emerging Sources Citation Index GemMoHcmpupyem Hawy MnpueepXxeHHocmb K Hauboree
akmyasibHOMY U 8/1USIMmesIbHOMY KOHMEeHMY o XUMUYEeCKUM Haykam Ors Hauleeo coobujecmea.



bac pemakTtopH

X.F.JI1., ipod., KP ¥FA akanemuri
M.K. KypbiHOB

Pegaxnous axkacs:

ArabexoB B.E. npod., akagemuk (benopyc)
Boakos C.B. npod., akagemuk (Ykpanna)
BoporbinueB M.A. mpod., akanemuk (Peceii)
I'azaaueB A.M. nipod., akagemuk (Kazakcran)
Epro:xun E.E. npod., akanemuk (Kazakcran)
Kapmaramb6eroBa A.K. mpod. (Kazakcran), 6ac pen. operadOacapsl
Kopobexona LL.7K. npod., akanemuk (KpIipreicTan)
Hrkynosa HI.C. npod. (KazakcTan)

ManTamss A.A. pod., akaaeMuk (ApMeHus)
Ipaaues K./A. npod., akagemuk (Kazakcran)
Baemor A.B. nipod., akagemuk (Kazakcran)
BypkiTt6aes M.M. npoc., akagemuk (Kasakcran)
dxycundexon Y. K. mpod., kopp.-mymieci (Kazakcran)
MouanaxmetoB M.3. mpod., akamemuk (Kazakcran)
Mamncypog 3.A. npod. (Kazakcran)

HaypozoaeB M.K. mpod. (Kazakcran)

Pynuk B. ipod., akamemuk (Momosa)

PaxumoB K./I. mpod., akamemuk (Kazakcran)
Crpeasnnos E. npod. (benopyc)

Tomrimos JL.T. ipod., akanemuk (Kazakcran)
Tonepam U. npod., akanemuk (Mosgosa)
Xamukos [I.X. mpod., akagemux (ToxikcTan)
®ap3aaueB B. npod., akanemuk (O3ipOaiixan)

«KP ¥T'A Xaoapuaapbl. XuMHs 5k9HE TEXHOJOTHS CEPUSICHD».

ISSN 2518-1491 (Online),

ISSN 2224-5286 (Print)

Menmikrenymi: «Kaszakcran PecryOnukachbiHBIH #YJITTBIK FBUIBIM  aKaJIeMUsChD PecryOnnKanblK KOFaMAbBIK
Oipuectiri (AMaTHI K. ).

Kasakcran pecrmyOnukachiHEIH MoOeHHET IMeH akKhmapaT MUHHCTDIITiIHIH AKIaparT >KOHE MyparaT KOMHTETiHIE
30.04.2010 x. 6epinren Nel089-2K Mep3imaik 6acbUIBIM TipKeyiHe KOHBLTY Typaibl KyQJiK.

Mep3iMaimiri: KblIbIHA 6 peT.
Tupaxsr: 300 gana.

Penakuusaneig Mmekemxkaiiel: 050010, AnmMartel K., IlleBuenko kei., 28; 219, 220 Geir.; Ten.: 272-13-19; 272-13-18,
http://chemistry-technology.kz/index.php/en/arhiv

© Kazakcran PecryOnukachiHbIH ¥ ATTHIK FRUIBIM akaneMusichl, 2020

Penaxuusubiy Mexemxkaibl: 050100, Anmatel K., Konaes k-ci, 142, «J/I. B. CokonbCcKuii aThIHAaFbl OTBIH, KaTaau3
JKOHE ATeKTpoxuMust HHCTUTYTE AK, ka0. 310, ten. 291-62-80, dakc 291-57-22, e-mail:orgcat@nursat.kz

Tunorpadustabie MekeHxaibl: «NurNaz GRACE», AnMarts! K., PeickyiioB kemr., 103.




I'maBHBIU penakTop

I.X.H., mpod., akanemuk HAH PK
M.K. KypuHo

PC)IaKL[I/IOHHaﬂ KOJTJIECrI Ui

Ara6exoB B.E. npod., akagemuk (benapycs)
Boakos C.B. npod., akagemuk (Ykpanna)
BoporbinueB M.A. mipod., akanemuk (Poccus)
I'azaaueB A.M. nipod., akagemuk (Kazaxcran)
Epro:xun E.E. npod., akanemuk (Kazaxcran)
Kapmaramo6eroBa A.K. mpod. (Kazaxcran), 3am. ri1. pen.
Kopobexona L.7K. ipod., akagemuk (Keipre3cran)
HNrrynosa HI.C. npod. (Kazaxcran)

ManTamss A.A. pod., akageMuk (ApMeHus)
Ipaaues K./. npod., akagemuk (Kazaxcran)
BaemoB A.B. nmpog., akagemuk (Kazaxcran)
Bypkur6aes M.M. npod., akagemuk (Kazaxcran)
dxycundexon Y. K. mpod., wr.-kopp. (Kazaxcran)
MyanaxmeroB M.3. mpod., akamemuk (Kazaxcran)
Mamncypos 3.A. npod. (Kazaxcran)

HayprizoaeB M.K. mpod. (Kazaxcran)

Pynuk B. ipod., akamemuk (Moimosa)

PaxumoB K./I. npod., akagemuk (Kazaxcran)
Crpeasnos E. npod. (benapycs)

Tammumos JL.T. mpod., akanemuk (Kazaxcran)
Tonepam U. npod., akanemuk (Mosgopa)
Xamukos JI.X. nmpod., akanemuk (TamkukucTan)
®ap3aaueB B. npod., akanemux (AzepOaiimxan)

«H3BecTuss HAH PK. Cepusi XuMHH ¥ TeXHOJIOTHN.

ISSN 2518-1491 (Online),

ISSN 2224-5286 (Print)

CoOctBennuk: PecnybOnukanckoe oOmectBeHHoe oObenuHeHne «HarmuonanbHast akanemusi Hayk PecryOnmkun
Kazaxcram» (r. Amarsl).

CBUAETENHCTBO O TIOCTAHOBKE HA YYET MEPHUOAMYECKOro IedaTHoro n3aanus B Komurere nadopmanum 1 apxuBoB
MunncrepcTBa KyIbTyphl 1 mHGopMarn Pecryonuku Kazaxcran Nel10893-2K, Bermannoe 30.04.2010 .

[MepromnvaHOCTE: 6 pa3 B TOJ.
Tupax: 300 SK3eMIUTSIPOB.

Anpec pegakauu: 050010, r. Anmarsr, yi. llleBuenko, 28; kom. 219, 220; Tem. 272-13-19; 272-13-18,
http://chemistry-technology.kz/index.php/en/arhiv

© HanmonanpHas akagemus Hayk PecrryOimku Kazaxcran, 2020

Anpec pegakuuu: 050100, r. Anmatsl, yin. Kynaesa, 142, AO «HCTUTYT TOIUIMBA, KaTalu3a U 3IEKTPOXUMUU
um. JI.B. Cokonbckoro», kabd. 310, ten. 291-62-80, daxc 291-57-22, e-mail:orgcat@nursat.kz

Anpec tunorpadun: «NurNaz GRACE», r. Anmarsl, yin. Peickynosa, 103.




Editor in chief

doctor of chemistry, professor, academician of NAS RK
M.Zh. Zhurinov

Editorial board:

Agabekov V.Ye. prof., academician (Belarus)

Volkov S.V. prof., academician (Ukraine)
Vorotyntsev M. A. prof., academician (Russia)
Gazaliyev A.M. prof., academician (Kazakhstan)
Yergozhin Ye.Ye. prof., academician (Kazakhstan)
Zharmagambetova A.K. prof. (Kazakhstan), deputy editor in chief
Zhorobekova Sh.Zh. prof., academician (Kyrgyzstan)
Itkulova Sh.S. prof. (Kazakhstan)

Mantashyan A.A. prof., academician (Armenia)
Praliyev K.D. prof., academician (Kazakhstan)
Bayeshov A.B. prof., academician (Kazakhstan)
Burkitbayev M.M. prof., academician (Kazakhstan)
Dzhusipbekov U.Zh. prof., corr. member (Kazakhstan)
Muldakhmetov M.Z. prof., academician (Kazakhstan)
Mansurov Z.A. prof. (Kazakhstan)

Nauryzbayev M.K. prof. (Kazakhstan)

Rudik V. prof., academician (Moldova)

Rakhimov K.D. prof., academician (Kazakhstan)
Streltsov Ye. prof. (Belarus)

Tashimov L.T. prof., academician (Kazakhstan)
Toderash 1. prof., academician (Moldova)

Khalikov D.Kh. prof., academician (Tadjikistan)
Farzaliyev V. prof., academician (Azerbaijan)

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of chemistry and technology.
ISSN 2518-1491 (Online),

ISSN 2224-5286 (Print)

Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty).

The certificate of registration of a periodic printed publication in the Committee of Information and Archives of
the Ministry of Culture and Information of the Republic of Kazakhstan N 10893-K, issued 30.04.2010.

Periodicity: 6 times a year.
Circulation: 300 copies.

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19; 272-13-18,
http://chemistry-technology.kz/index.php/en/arhiv

© National Academy of Sciences of the Republic of Kazakhstan, 2020

Editorial address: JSC «D.V. Sokolsky institute of fuel, catalysis and electrochemistry», 142, Kunayev str., of. 310,
Almaty, 050100, tel. 291-62-80, fax 291-57-22, e-mail: orgcat@nursat.kz

Address of printing house: «NurNaz GRACE», 103, Ryskulov str, Almaty.




News of the Academy of sciences of the Republic of Kazakhstan

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES CHEMISTRY AND TECHNOLOGY
ISSN 2224-5286 https://doi.org/10.32014/2020.2518-1491.45
Volume 3, Number 441 (2020), 66 — 72

UDC 637.333(479.2.5)
Samvel Manukyan

Armenian National Agrarian University, Gyumri, Armenia.
E-mail: manukyanss45@mail.ru

JUSTIFYING THE OPTIMALITY OF ESTABLISHED REGIMES
FOR SWISS CHEESE DOUBLE- SIDED PRESSING

Abstract. The article discusses conditions when, under the established regime of double-sided pressing, which
results in a more equally dimensioned distribution of moisture in Swiss cheese, the prerequisites for microbiological
processes flowing are improved, as evidenced by the results of biochemical investigations. A new constructive
solution is also proposed for double-sided cheese pressing molds with the possibility of fully automating the
processes of molding and pressing, using mechanisms of step pressing of the cheese mass with a reduction in the
number of pneumatic cylinders, with the automatic controlling valve of cheese grain filling and cheese removal by a
telescopic pneumatic cylinder.

Keywords. Anisotropy, soluble and non-protein nitrogen, valve, ruler, tooth, shell, telescopic, perforated,
corrugated, clamps.

Introduction. One of the most important problems of the dairy industry is to increase the efficiency
of production and the quality of products, by using perfect high-productivity equipment and technology. In
cheese making, the least perfect and rather labor - intensive technological processes are molding,
wrapping the cheese mass in tissues, pressing and removing cheese from the mold. At the same time, the
processes of cheese mass molding and pressing are the most important in cheese making, since they
provide the cheese type features and the necessary quality of cheese. The imperfection of these
technological processes leads to unequally dimensioned distribution of moisture and hardness in the
cheese mass, and consequently to unequally dimensioned distribution and development of microflora, as
well as the non-intensive flow of biochemical processes in the cheese mass, as a result of which the
quality of the cheese reduces. The sources of flavoring and aromatic substances of cheese are all
macronutrients: fats, proteins, carbohydrates. The hydrolysis of these macronutrients is carried out by
microorganisms, which means that without microorganisms it is impossible to produce cheese [1], [2], [3].
Thus, it is extremely necessary to create conditions (moisture, temperature and PH) in order to produce
cheese of the required quality. It is more important to distribute moisture in the cheese mass, which
depends on the wrapping of the tissue, the repressing, the optimal regimes (pressure and duration), the
pressing method and non- combining of technological processes (assembly of molds, filling of cheese,
cheese shaping, pressing and removal of cheese from the mold), which lead to increased anisotropy of the
cheese mass. In this area, a technological analysis of the review literature has been carried out to
determine the influence of each of these technological processes, anisotropy change (unequally
dimensioned distribution of moisture) in the cheese mass. Technological analysis shows that abroad, as
well in CIS, two methods of cheese making have been used: self-pressing and single-sided pressing of
cheese mass.

In case of self-pressing, the upper layers of the cheese mass press the lower ones. During single-sided
pressing from top to bottom, in the direction of the being pressed side, the pressure, of course, drops. In
both methods, repressing of the cheese mass is required for the equation of moisture distribution and
density in the upper and lower layers of cheese mass. If the pressure on the cheese mass in the
66
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technological regime is higher than the norm, then draining of tissue is more than pressing which leads to
quick drying and hence to the closing of the capillaries holes and finally to the settling of whey in the
capillaries. In addition, pressed cheese pieces can be cut off from pressed cheese during the removal from
the mold. Unwanted microorganisms can enter these places, which later degrade the quality of the cheese.
If the pressure is less, then the cheese is non-pressed up, i.e. again leads to settling of whey in the
capillaries. These operations increase the cheese cost, reduce the productivity, interfere with the
implementation of linear production, make difficult the integrated mechanization and automation of
cheese making production [4].

Theory of anisotropy formation. When cheese grains are displaced by suppressing of the pressing
force, capillaries are formed in the inter-granular space, through which whey leaks in different directions
to the surface of the cheese mass. Wherein, the repressing and the tissue result in the correspondence of
the holes of cheese press cloth with the pressing, as a result of which, the sizes of the pressed cheese are
increased and the holes are quickly dried and closed, leading to the settling of the whey in the capillaries.
Whey can exit through other capillaries if the pressure is higher than in neighboring capillaries, but the
pressing duration is prolonged. And, if the whey remains in the capillaries, the humidity will be greater
than in those capillaries which holes have not been closed. As a result, anisotropy, which is so undesirable
in cheese making, is increased. In addition, with single-sided pressing, the pressure from the side being
pressed towards the lower layers decreases, hence the density in the upper and lower canvas is not the
same, for which they are exposed to repressing [4].

The above-mentioned factors negatively affect the intensity of the biochemical and microbiological
processes. In this regard, the most important problem of cheese making production is the development and
widespread industrial implementation of new progressive technologies and technical means, that is the
non-tissue pressing of cheese.

Thus, the above-mentioned technological processes increase the anisotropy of the cheese mass,
reducing the quality of the cheese.

Technical analysis. In the last decade, many processes of natural cheese making production are
mechanized and automated. Several semi-industrial and industrial methods of continuous cheese mass
making, its molding and pressing and various periodical and continuous operating apparatus are used.
Molding - dosing devices, presses (lever, screw and pneumatic, horizontal, tunnel) are used to make high-
quality cheese mass. Until now, ways, constructions of molds and devices, which are applied in cheese-
making production, are mainly used for single-sided pressing of cheese. Among them, tunnel presses
occupy a special place, in which two types of devices are used as power elements that develop the
pressing force: [5], [6].

1. Pneumatic cylinders - a separate pneumatic cylinder presses on each cheese block. Wherein, the
difference in height of each of the cheese block is not important, presses with pneumatic cylinders have a
large working space height, which simplify loading. In addition, their construction provides parallelism of
the upper and lower planes at any loading and any way of molding. This positive property makes such
presses attractive to many cheese manufacturers. This press construction is very expensive and material-
intensive, but it is considered the best and is used in the production of large mass cheese.

2. Flexible inflatable force elements. The disadvantage of such elements is the small size of the
working stroke (with large differences in the height of the cheese blocks, the quality of the cheese can
deteriorate), advantage - in high specific pressure, provided by the specificity of the press construction
using of flexible power elements. At the same time, the main way to create a pressuring is the energy of
compressed air and in most often a separate pneumatic cylinder presses on each cheese block in them.
Wherein, the consolidation of the cheese mass in the direction from the pressed side to down anyway
drops, and in order to get the same density of the upper and lower sides, the cheese is repressed. This is a
very labor-intensive process, leading to unequally dimensioned distribution of moisture and hardness in
the cheese mass, therefore, to unequally dimensioned distribution and development of microflora and to
non-intensive flow of biochemical processes in the cheese mass, as a result of which the quality of the
cheese decreases. Therefore, the current way of single-sided pressing of cheese with repressing and using
tissues leads to anisotropy of cheese [5], [6].
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Highly automated presses manufactured by the Press Pallet company are distinguished from existing
types of tunnel presses. Press pallets are combined into blocks, having a common compressed air supply
system, as well as a system of lifting and transporting devices for loading and unloading presses (press
section equipped with Shalon Megar press pallets [7]).

Analysis of existing pressing systems allows us to conclude that they are constantly being improved,
but the main way to create pressure is to use the energy of compressed air. Improvements relate to the
automation of loading and unloading systems but not the constructions of molds, pressing molds and
equipment [5], [6].

Thus, to produce high-quality cheese, it is necessary to get a cheese mass with a more equally
dimensioned distribution of moisture and hardness during pressing. Consequently, the improvement and
development of high-productive continuously operating technical means, techniques and technology for
natural cheese production, especially the processes of getting the cheese mass, its molding and pressing,
was and is an urgent task of science and practice.

Thus, until now, the ways and constructions of molds and devices used for the establishing of single-
sided pressing are distinguished by a number of disadvantages (turning, wrapping the cheese mass in
molding tissues, pressing, removing of pressed cheese, assembling and disassembling the molds, non-
combining of these processes, manual labor, the large area occupied by the equipment), and the cheese
produced by these ways are characterized by anisotropy [4]. The above-mentioned disadvantages interfere
with the establishment of linear production, complicate the complex mechanization and automation of
cheese making production. Therefore, in order to produce high-quality cheese, it is necessary to get cheese
mass with increased homogeneity during pressing. To achieve this, it is necessary to develop new ways
and technical means for cheese pressing and combining processes of cheese grain filling, molding and
pressing of cheese mass and the removal of the pressed cheese from molds, which is still very actual and
significant. The aim of the work is to develop a technology that combines the technological processes of
cheese making (filling cheese grain, molding and pressing of cheese mass and removing pressed cheese
from the molds), their automation with a reduction in the number pneumatic cylinders and replacing the
energy of compressed air with electromagnetic forces, as well as the development of technical means for
the implementation of pressing cheese without repressing and the use of tissues.

We offer three ways of double-sided pressing: double-sided, non-tissue pressing; double-sided, non-
tissue step pressing (with less number of pneumatic cylinders) and double-sided, non-tissue pressing using
electromagnetic forces (without pneumatic cylinders).

To solve this goal, we have formulated the following tasks:

1. To develop technological foundations and technical means for double-sided, non-tissue pressing of
natural branded cheese and to improve the developed technical means.

a) to reconstruct the pressing mold of the French line of the company Pierre Cuerin for double-sided
pressing of Swiss cheese.

b) to develop a device for determining the hardness of cheese.

2. To set the optimal regime (pressure and duration) of double-sided pressing for Swiss cheese
depending on the height and mass [8].

3. To study the effect of double-sided pressing (the first method) on the quality of the Swiss cheese.

Materials and Methods. Based on the above, we offer 2 ways of double-sided pressing: double-sided
non-tissue pressing; double-sided, step non-tissue pressing(with a less number of pneumatic cylinders).

The method of doing the research. Experimental studies were carried out according to standard and
generally accepted methods based on the GOST. Determination of nitrogenous substances in Swiss cheese
by Kjeldahl method GOST 23327 -1978 was made at the Gorelovsky cheese factory of the Bogdanovsky
district in Georgian SSR. The moisture content in the cheese was made by express method (GOST 3625-
75). The hardness of the cheese was determined by using the constructed and made device. The essence of
the work is the fact that the necessary cone inclination of 20 degrees is achieved by penetrating the device
into the cheese mass in a matter of seconds. (Fig. 1). In the control experiment, Swiss cheeses were
exerted to double-sided pressing in reconstructed mold of the French line by Pierre Cuerin, which is
intended for single-sided pressing of large cheese [9] [10].
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Figure 1 - Device for determining the cheese hardness:
1- weight, 2,4 —discs, 3 —rod, 5 — local screw, 6 —legs, 7 — ledge, 8 — cone, 9 — supports, 10 — cheese

The aim of the work was to study a new method of double-sided, non-tissue pressing to reduce the
anisotropy of cheese by excluding its repressing and shortening the pressing duration, which should lead
to an increase in the cheese quality, as well as the design of molds for its implementation. The study of the
effect of double-sided pressing on the quality of Swiss cheese is determined by the establishment of the
technological regime (pressure duration). To justify the optimality of the established regime, rheological
and biochemical investigations were carried out.

Research Results. The results of rheological investigations have shown that cheese exerted to
double-sided pressing differ in a more constant distribution of hardness and moisture, however according
to the average data, the moisture content in both pressing methods slightly differs from each other
(experimental 39.82% and control 39.47%), but in samples of control cheese taken from 5 different points,
the fluctuation in moisture content in the cheese mass is slightly greater (1.9% versus 0.5% in
experimental). The hardness of the cheese mass in the upper and lower canvases of the experimental fresh
Swiss cheese is 12.7 and 11.5 sec, already then, as in the control cheese, it is correspondingly 61 and 60.6
sec, which is 5 times more than in the experimental cheese, due to the crust forming, which occurs due to
repressing and the usage of tissue. In the latter, the layer becomes less consolidated, consequently, the
edible portion of the cheese increases. The hardness fluctuation is more for control cheese. They are more
constant in the cheese which is made by double-sided pressing. The hardness of the surface layer (30 mm
deep) of fresh and mature cheese is determined by using a special device that we have constructed.

The effect of double-sided pressing on the content of nitrogenous substance in fresh and 5.5
months aged Swiss cheese. Nitrogen forms were determined in samples of the same cheese. The research
results are presented on table.

From the data on Table 1, it can be seen that the soluble forms of nitrogenous substances in fresh
Swiss experimental cheese during double-sided pressing, account to 11.604-12.319% of the total nitrogen,
and non-protein - 9.544-9.802%, or correspondingly 0.572% (11,604-11,032) -1,03 (12,319-11,289) and
0,377% (9,802-9,425) -1,252 (9,544-8,292) more than in control cheese with repressing, and according to
average data, the content of soluble forms of nitrogenous substances is more than 0.835% (12.018-
11.183%), and the content of non-protein nitrogenous substances is more than 0.732% (9.666-8.934%).

Thus, the content of total and soluble nitrogen in experimental and control 5.5months aged cheese is
almost at the same level, and from the aspect of non-protein nitrogen content, types of cheese differ from
each other in favor of experimental cheese. So, the content of soluble nitrogen in 5.5 months aged
experimental cheese was on average 22.42% of the total nitrogen, i.e. 0.68% more than in control cheese
(21.74%). The content of non-protein nitrogen in experimental cheeses was on average of 14.21% of the
total nitrogen, which is more, compared to control cheese with repressing (3.40%) by 0.81% (table 1).

With double-sided pressing, as a result of a more equally dimensioned distribution of moisture in the
cheese, the conditions for microbiological processes are also improved. This is evidenced by data from
biochemical studies, i.e. the established regime of double-sided pressing is optimal (rational).
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The content of nitrogenous substance in fresh and 5.5 months aged Swiss cheese

Cheese Total nitrogen, % Nitrogen Type, % . In relation to the total nitrogen,.%
soluble | non-protein soluble | non-protein

Fresh cheese

I 4,432 0,546 0,423 12,319 9,544
Experimental 11 4,438 0,515 0,435 11,604 9,802

I 4,435 0,538 0,428 12,131 9,651
Average 4,435 0,533 0,429 12,018 9,666

I 4,061 0,448 0,369 11,032 9,086
Control 11 4,004 0,452 0,332 11,289 8,292

I 4,106 0,461 0,387 11,227 9,425
Average 4,057 0,454 0,363 11,183 8,934
5,5months aged cheese

I 4,49 1,011 0,648 22,52 14,43
Experimental 11 4,48 1,010 0,650 22,54 14,51

I 4,46 0,990 0,610 22,20 13,68
Average 4,48 1,004 0,636 22,42 14,21

I 4,30 0,912 0,580 22,21 13,49
Control 11 4,52 0,980 0,610 21,68 13,50

I 4,53 0,966 0,598 21,32 13,20
Average 4,45 0,9531 0,596 21,74 13,40

Discussions. For the first time, double-sided, non-tissue pressing was proposed which excludes the
repressing, with a decrease in the anisotropy of Swiss cheese and a reduction of pressing duration.

1. A pressing mold of the French company Pierre Cuerin was reconstructed for the experiment.

2. A device for measuring the density of cheese mass was designed and made.

3. The technological regime of double-sided, non- tissue pressing was determined, which excludes
repressing and reduces the duration Swiss cheese pressing.

4. The optimality of proposed new regime for double-sided pressing of Swiss cheese was
investigated.

5. Rheological and biochemical investigations were also carried out in order to justify the optimality
of the proposed regime of double-sided pressing of Swiss cheese.

6. Schemes of mold for double-sided pressing of Swiss cheese, which have to be automated, were
developed.

Conclusion. The results of the experiments and research fully justify the optimality of the proposed
above regime for double-sided pressing of Swiss cheese.

According to the research results, we can conclude that the proposed technological regime of double-
sided pressing of Swiss cheese is optimal.

Conclusion. Based on the above-mentioned research results, we can conclude that it is appropriate to
continue further research of the effect of double-sided pressing on the quality of Swiss cheese with a
justified technological regime.

According to the above-mentioned research results, it can be seen that this technological solution of
the first method of double-sided pressing, positively affects the quality of Swiss cheese. It is appropriate to
give a further technical solution for the implementation of the proposed double-sided pressing.

The purpose of the technical solution is to develop a technology that combines the technological
processes of cheese making (mold assembly, cheese grain filling, molding and pressing of the cheese
mass, disassembling the molds and removal of the pressed cheese from the molds, their automation with a
reduction in the number of pneumatic cylinders, as well as the development of technical means for
implementing cheese pressing without repressing and without using tissues.
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OBOCHOBAHHME OIITUMAJIBHOCTH YCTAHOBJIEHHBIX PEXKUMOB
JIJISI ABYXCTOPOHHEI'O ITIPECCOBAHMS HIBEMITAPCKOI'O ChIPA

AnHotanusi. B crarbe paccMaTpuBaeTcs BIepBbIe IPEUIOKEHHBIN HOBBIN CIIOCO0O IByXCTOPOHHEro Oeccaide-
TOYHOTO, O€3 MepenpecCOBOK IIPECCOBAHMA CHIPOB. ETo nCmbITaHNE NPOBEAECHO Ha MIBEWIIAPCKHUX ChIpax, pEKOHCTPY-
pupoBanreM Hamu Tpeccopmbl ¢upmel Pierre-Gurie (®pannms), npemHa3HAYEHHOW [UII OJXHOCTOPOHHETO
Oeccanderounoro, 06e3 mepenpeccoBOK Ha mpecchopMy ABYXCTOPOHHETO IpeccoBaHus. OXumaeMble pe3yIbTaThl —
3HAYUTEIIbHOE COKPAIIEHUE MPOAODKUTEIBHOCTH MPECCOBAHUSI C YMEHBIICHUEM AHW3OTPONNHU U C UCKIIOYEHUEM
HEePenpecCOBKU IPUMEHEHHEM Cal(peTKH.

[Ipu ucnbplTaHUM TaKkKe BIEPBBIE ONPEEIICH TEXHOJIOTUYECKHH ONTUMANBHBIN PEXUM (aBICHHUE IPOJOIIKH-
TENBHOCTH) JABYXCTOPOHHETO IPECCOBAHMs IIBEHIIAPCKOTO ChIpa, KOTOPBIA Juicst 8 dacoB 20 MUHYT, OTBECOM
rojoBku 50-65 kr, BeIcoTOM 12-15 cM, quamerpom 70 cM, 4TO MO3BOJUT 3HAYUTEIBHO COKPATUTh IPOIOJIKHUTEINb-
HOCTB ITOYTH B 2 pa3a M0 CPaBHEHHIO C CYLIECTBYIOIIUM OJJHOCTOPOHHUM IpeccoBaHHEM uexckoil nuuuu (16-18 u),
HE BJIMSIS Ha KQUeCTBO.

[Ipeccyromee ycrmmie MOCTENCHHO YBEIIMIUBAIOCH (4 ATama), or 0784-2,744 u/cM2 wm 7980-31920 Iac.

Ilocne cospeBaHMs 3TH CHIPHI TNPOLUIM Aerycramuio (Bolcommi copT). Okaszajgoch, dYTO 1O J@HHBIM
OPTaHOJIENTUYECKUM IIOKa3aTeNsiM, OHM HHU YeM HE OTIMYAINCh OT Ka4eCTBa M aHAJIM30B CTAaHIAPTHBIX TpeOOBaHHUN
(omeHKa B OainIax — OMBITHBIE — 89, KOHTPOJBHEIC - 88 MOYTH OWHAKOBEIE) .

Jns 0o00ocHOBaHMS ONTHMATbHOCTH TEXHOJIOTHYECKOTO pPEXHMa [BYXCTOPOHHETO IPECCOBAHUS ObUIM
IPOBEJICHBI PEOJIOTHYECKHE OMOXMMHUYECKUE HCCIeJOBaHUS.

PesynbTaThl 3THX MCCIENOBaHMUIN MOKA3aIM, YTO MPOOBL, B3SATHIE C 5 Pa3HBIX TOYEK IO COICPKAHUIO BIIArH, IO
CpPeIHUM JaHHBIM, COCTABMWJIO B CBEXUX ONBITHBIX M KOHTPOJBHBIX HIBeHIapckux ceipax 39.82% u 39,4%, T.e.
MOYTH OJIMHAKOBBIC, a KOJICOAHWE COJEP)KAHMs BJArd COCTABIIOT, COOTBeTcTBeHHO, 0,5% u 1,9%. Huskoe
konebanue (0,5%) y chIpoB BbIpaOOTaHHBIM JBYXCTOPOHHUM IIPECCOBAHUEM SIBIISIETCSI PABHOMEPHOE pacIpelielieHue
BJIaru B CBIPHOH Macce.

TBEpAOCTh CHIPHOW MacChl CBEXKHUX OIBITHBIX MIBEHIIAPCKUX CBIPOB cocTaBiseT 12,7 BepxHux u 11,5 HmkHUX
MOJIOTHAX, @ y KOHTPOJBHBIX C NPUMEHEHHEM CalI(eTOK C IepernpeccoBaHUEM, H3-3a 00pasyloleics KOpKH,
cooTBeTcTBeHHO, 60 m 60,6 cek, 4To B 5 pa3 Ooblne OMBITHBEIX CHIpoB. KomeOaHne TBEpHOCTH HAMHOTO BHIIIE
KOHTPOJIBHBIX CHIPOB, B ONBITHBIX — 00JIe€ TIOCTOSIHHA. TBEPIOCTH ChIPa OIPENEIIIIOCh HAMH CKOHTPYPHPOBAHHOTO U
W3TOTOBJIEHHOTO YCTPOHCTBA. PacTBOPMMBIH a30T B CBE)XMX ONBITHBIX HIBEHIIAPCKHUX CBHIPAX, IO CPETHUM JaHHBIM,
ooubie Ha 0,835%, a HeOenkoBwIX Ha 0, 732%.

B 5,5 MecSYHBIX OMBITHBIX ChIpax COJIEpKaHHE PACTBOPHUMOTO a30Ta, IO CPEAHUM HaHHBIM, 22,42% ot obmiero
azora, 4to Ha 0,68% OosbIlie, 4eM B KOHTPOJIbHBIX chipax — 21,74%. Conepkanue HeOEIKOBOTO a30Ta B OIBITHBIX,
MO CpeaHUM JAaHHbIM, 14,21% oT 00Iero a3ora, 4To OOJbIIC MO0 CPABHEHHUIO C KOHTPOJIbHBIMU chipamu 13,40% Ha
0,81%.

Hcxons w3 BblIEYKa3aHHBIX pPE3yJbTATOB HCCIEIOBAaHWN MOXKHO 3aKJIIOYUTh, YTO MpeAaraeMblii crioco0
TEXHOJOTUYECKOTO PEeKMMa JIByXCTOPOHHHUM IIPECCOBAHHMEM (aBJICHHS IPOJODKUTEIFHOCTH) MIBEHIIAPCKOTO ChIpa
SBISIETCSl  ONTHMAIBHBIM. BbBIBOA  AByXCTOpoHHero OeccayneTouHOro 0e€3 IIEepernpeccoBOK —IPECCOBAHMS
obecrieunBaeT Oosee paBHOMEPHBIN W CTAOMIIBHBIN COBHUT CHIPHBIX 3€PEH I0JI JIABJICHHEM IPECCYIOIIEro YCHIHS C
OJTHOBPEMEHHBIM YIUIOTHEHHEM C 00EMX CTOPOH CHIPHOW Macchl. BeiencTeue 3Toro Biara pacipesnensercs 1Mo BCeM
CJIOSIM CHIPHOW Macchl 0oJiee paBHOMEPHO. B pe3ynmpTare 3TOr0 YIUTOTHSIOMIMKA CIIOH TMoydaeTcs: Oojiee TOHKHM, a
3TO MPUBOJAUT K HEOTCTAaMBAaHHMIO CHIBOPOTKM B KaISULIAPaX, 0OpasylOIIMX MEXK3EpHOBOE MPOCTpaHCTBO. Teuka
CBIBOPOTKH OCYIIECTBISIETCSI Yepe3 KamMUIIPhl 10 BCEMY HANpAaBICHUIO HApPYXKHOW CBIDHOM MAacchl, a TaKke
YMEHBILICHNUIO OHU30TPOINH, T.€. K MOBBIIIEHUIO OJHOPOJHOCTH CHIPHON Macchl. Ha ocHOBaHMM 3TOrO paBHOMEPHO
Pa3BUBAIOTCS U PACTIPEACNIAIOTCS MUKPOOPTaHU3Mbl M1 OMOXMMHUYECKUE MPOILECCHl MPOTEKAIOT UHTEHCUBHO. A 3TO,
T.€. ONTUMAJIBHOCTh, 00OCHYIOT PE3yJIbTaThl UCCIICAOBAHUSI.

CoBMmeriasi BbILIEYKa3aHHbIE PE3yJIbTaThl MOXKHO 3aKJIIOYUTh, YTO JBYXCTOpOHHee OeccaierouHoe 6e3
MIepeTPECcOBOK TPECCOBAHME IIOJIOKHUTEIBHO BIHMSIET Ha KAadeCTBO IIBEHIAPCKOTO Chipa M JIAa€T BO3MOXHOCTh
MIPOBOANTD AAJbHEHIINE UCCIICTOBAHUSL.
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Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. In particular, translations into English of papers already published in another language are not
accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New Code.pdf). To verify originality, your article may be checked
by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.
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