
69

Abstract and references. Technology and equipment of food production

cattle of Kazakhstan. Journal of Hygienic Engineering and Design, 
29, 99–105.

2.	 Belousova, N. I., Manuylova, T. A. (2007). Complex use of raw mate-
rial at the enterprises of meat industry. Pischevaya promyshlennost’, 
7, 38–41.

3.	 Lafarga, T., Hayes, M. (2014). Bioactive peptides from meat muscle 
and by-products: generation, functionality and application as func-
tional ingredients. Meat Science, 98 (2), 227–239. doi: https://doi.org/ 
10.1016/j.meatsci.2014.05.036 

4.	 Konovalenko, L. Yu. (2012). Ispol’zovanie othodov myasnoy pro-
myshlennosti v kormoproizvodstve. Tehnika i oborudovanie dlya 
sela, 3, 30–32.

5.	 Fayvishevskiy, M. L., Liberman, S. G. (1974). Kompleksnaya per-
erabotka kosti na myasokombinatah. Moscow: Pischevaya pro-
myshlennost’, 90. 

6.	 Kakimov, A., Kabdylzhar, B., Suychinov, A., Yessimbekov, Z., Bai-
kadamova, A., Zolotov, A., Zharykbasova, K. (2019). The chemical 
profile and the effect of temperature and storage time on the change 
of yield stress and pH of meat-bone paste. EurAsian Journal of Bio-
Sciences, 13 (2), 2093–2097.

7.	 Ivankin, A. N. (2012). Pererabotka kostnyh othodov v aktivnye 
komponenty pischevyh ratsionov. Myasnaya industriya, 1, 57–60. 

8.	 Jayathilakan, K., Sultana, K., Radhakrishna, K., Bawa, A. S. (2011). 
Utilization of byproducts and waste materials from meat, poultry 
and fish processing industries: a review. Journal of Food Science and 
Technology, 49 (3), 278–293. doi: https://doi.org/10.1007/s13197-
011-0290-7 

9.	 Yessimbeko, Z., Kakimov, A., Suychinov, A., Mayorov, A., Okuskha-
nov, E., Kuderinova, N., Bakiyeva, A. (2017). Meat-bone Paste as an 
Ingredient for Meat Batter, Effect on Physicochemical Properties 
and Amino Acid Composition. Pakistan Journal of Nutrition, 16 (10), 
797–804. doi: https://doi.org/10.3923/pjn.2017.797.804 

10.	 Kakimov, A. K., Yessimbekov, Zh. S., Kabulov, B. B., Mustamba-
yev, N. K. (2016). Studying the physical and chemical properties of 
meat bone paste. Vestnik Almatinskogo tehnologicheskogo univer-
siteta, 2, 66–70.

11.	 Kobozev, A. M. (2001). Proizvodstvo i ispol’zovanie polnotsennyh 
kormov zhivotnogo proishozhdeniya s dobavleniem grechishnoy 
luzgi. Moscow, 148. 

12.	 Cherevko, A. I. (1997). Nauchnye osnovy i apparaturnoe oformle-
nie bezothodnoy pererabotki kostnogo syr’ya v produkty pitaniya. 
Odessa, 32.

13.	 Boeva, N. P., Sergeenko, E. V., Il’chenko, M. M. (2008). Pat. No. 2336725 
RF. Sposob polucheniya tsel’noy kormovoy muki iz lastonogih mlekopi-
tayuschih. published: 27.10.2008.

14.	 Kamdem, A. T. K., Hardy, J. (1995). Influence of various conditions 
on meat grinding characteristics. Journal of Food Engineering, 25 (2), 
179–196. doi: https://doi.org/10.1016/0260-8774(94)00020-a 

15.	 Luzgin, G. D., Firyulin, I. I., Moiseev, V. B., Avrorov, V. A., Cher-
nyshov, E. V., Akimova, T. S. et. al. (2012). Pat. No. 2503248 
RF. Sposob prigotovleniya korma i/ili kormovoy dobavki dlya 
sel’skohozyaystvennyh zhivotnyh, ptits i ryb. No. 2012133413/13; 
declareted: 03.08.2012; published: 10.01.2014, Bul. No. 1.

16.	 Francis, C. (2012). Method for producing bone-mixed meat paste. 
Patent of Japan for useful model. No. 2012210197; published 
01.11.2012.

17.	 Volik, V. G., Mazur, V. M., Ismailova, D. Yu., Zinov’ev, S. V., Gus-
chin, V. V., Erohina, O. N. (2016). Pat. No. RU2601576C1. Spo-
sob proizvodstva myasokostnoy pasty iz pischevyh vtorichnyh 
produktov pererabotki ptitsy i sel’skohozyaystvennyh zhivotnyh. 

DOI: 10.15587/1729-4061.2020.199554
IDENTIFYING PATTERNS IN THE EFFECT EXERTED 
BY A COOLING PROCESS AND THE FINE GRINDING 
MODES ON THE QUALITATIVE INDICATORS OF A 
MEAT AND BONE PASTE (р. 6–12)

Aitbek Kakimov 
Shakarim State University of Semey, Semey, Kazakhstan

ORCID: http://orcid.org/0000-0002-9607-1684

Baktybala Kabdylzhar 
Shakarim State University of Semey, Semey, Kazakhstan

ORCID: http://orcid.org/0000-0001-7935-0182

Zhanibek Yessimbekov 
Shakarim State University of Semey, Semey, Kazakhstan

ORCID: http://orcid.org/0000-0002-8556-9954

Anuarbek Suychinov 
Kazakh Research Institute of Processing and Food Industry 

(Semey Brunch), Semey, Kazakhstan

Asemgul Baikadamova 
Shakarim State University of Semey, Semey, Kazakhstan

ORCID: http://orcid.org/0000-0003-0062-6997

This paper describes a technology for obtaining a homogeneous 
meat and bone paste made through a multi-stage grinding at a chopper 
grinder and the micro-grinder “Supermasscolloider”. The relevance 
of the study relates to that the meat and bone raw materials are pro-
cessed for food purposes, thereby improving a non-waste technology 
in the meat processing industry. The effect of a cooling process and the 
parameters of fine grinding on the quality indicators and the micro-
structure of meat and bone paste after grinding has been studied. The 
research results have established that a decrease in the diameter of a 
chopper grinder’s mesh leads to an increase in the temperature of meat 
and bone mince, from 16 °C to 26 °C. A change in the temperature 
of output raw materials has been investigated at the micro-grinder 
“Supermasscolloider” with different gaps between the grinding wheels 
(0.25 mm, 0.10 mm, 0.02 mm), depending on the amount of added 
water. It has been established that following the grinding at a micro-
grinder with the addition of water the temperature of the raw materi-
als at the output decreased, at gaps of 0.25 mm and 0.10 mm, from 
34 °C to 17 °C; at a gap of 0.02 mm ‒ from 37 °C to 19 °C.

When studying the functional and technological properties of a 
meat and bone paste with the addition of 50 % of water, it was found 
that the meat and bone paste had high moisture-binding (75.63 %) 
and fat-retaining (73.38 %) capacities. The moisture-binding capac-
ity of the meat and bone paste was 65.3 %, the emulsifying capacity 
was 55.8 %. The microstructure and granulometric composition of 
the meat and bone paste with the addition of 50 % of water have been 
studied. The result of the conducted analysis of the geometric dimen-
sions of bone particles has revealed that when the minced meat and 
bone are processed at a micro-grinder, the size of the bone particles 
was within the set gaps between the grinding wheels, while the con-
sistency of the meat and bone paste was uniform and ointment-like.

Keywords: meat and bone paste, fine grinding, chopper cutter, 
micro-grinder, slaughtered cattle bones, functional and technologi-
cal properties.
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raw materials in the technology of granulated fillers based on sodium 
alginate would not only reduce the module of elasticity of the granules 
but could also contribute to the loss of the system transparency.

The influence of sugar syrups, pH of the medium, as well as heat 
treatment, on the module of elasticity and a change in the weight 
of granulated fillers have been investigated. It has been determined 
that under the impact of the above factors there is an increase in the 
module of elasticity of granulated fillers and a decrease in their mass 
due to a partial release of moisture. Taking the specified technologi-
cal principles into consideration, a model of the technological system 
for making granulated fillers has been devised. Specific features of 
the technological process have been defined under a condition for the 
use of dairy raw materials, alcohol-containing raw materials, as well 
as low pH raw materials.

Keywords: granulated fillers, sodium alginate, ionic calcium, 
alginate-calcium complex, ionotropic gelation.
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This paper reports the development of technological principles 
for making granulated fillers. Our study involved model systems 
(granules), which has made it possible to determine the conditions 
for forming alginate-calcium complexes. It has been established 
that the basic principle for obtaining the granules is the ratio of 
mannuronic to guluronic residues in the composition of sodium 
alginate, which should equal χ=0.4...0.6 to implement the process of 
granulation. It has been proven that the content of G-blocks in the 
composition of sodium alginate should be within 20...25 %, which, 
at the content of ionic calcium within the range of 80 to 120 mg %, 
ensures the formation of stable alginate calcium complexes. It has 
been determined that the increase in the module of elasticity of the 
structured systems depends on the concentration of sodium alginate, 
the conditions for implementing its sorption properties relative to 
calcium ions, and the quantitative content of charged particles.

The reduction of the sorption capacity of sodium alginate has been 
proven under a condition of the lowered pH, as there occurs the ex-
change of ions of sodium for the ions of hydrogen, that is the formation 
of alginic acids (HAlg), which have a low ability to dissociation and ion 
exchange. It has been experimentally confirmed that the use of low pH 
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The aim of the current research was to scientifically substantiate 
the influence of the elements of postharvest treatment on the preserva-
tion of winter garlic.

Long-term storage of garlic from harvest to harvest is a prerequisite 
for the continuous supply of the population with garlic. There is a need 
for postharvest treatment of winter garlic, aimed at reducing the losses 
and extending the storage duration. An important link in this is the 
postharvest period (additional drying). Dried garlic has increased re-
sistance to the damage by microorganisms and loses less weight during 
storage. The use of biopreparations during postharvest treatment makes 
it possible to reduce the losses of winter garlic from microbiological 
diseases during storage.

It was theoretically grounded and experimentally proven that 
natural losses for the entire period of drying of topped garlic were 15.9 % 
in Diushes variety, 21.8 % in Merefians’kyi white variety. The same 
regularity was observed when drying garlic with the stem, the weight 
losses were 38.7 and 49.0 %, respectively. The losses of the weight of 
non-dried bulbs were from 11.09 to 14.4 %, depending on the variety, 
which was the largest part in the structure of garlic losses. The losses 
from the damage by diseases range from 5.28 to 12, 15 % and have a 
strong correlation r=0.98.

The yield of marketable products after six months of storage de-
pends on the moisture content of a bulb neck. At drying up to the neck 
moisture content of 25±1 %, the yield of the marketable products ac-
counted for 76.33 % for the variety of Merefians’kyi white and 78.59 % 
for the variety Merefians’kyi pink (Diushes). The garlic dried up to 
the neck moisture content of 14±1 % increased the yield of marketable 
products up to 82.98–80.15 %, while the non-dried garlic decreased it 
up to 72.25–63.45 %, respectively.

The pre-storage treatment of bulbs of the garlic variety Merefians’kyi 
pink (Diushes) with 2 % gliocladine increased the yield of the market-
able products by 10.1 %, and that of the variety Merefians’kyi by 10.2 %.

The treatment with 2 % phytosporine increased the yield of 
marketable products by 10 and 9.5 %.

Keywords: garlic, postharvest treatment, bulb drying, bioprepa-
rations, weight loss, storage duration.
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A method has been developed for the production of a fruit 
and vegetable paste-like semi-finished product based on an An-
tonovka apple, Muscat pearl pumpkin and Bona beet. The method 
is characterized by concentration in gentle temperature conditions 
(50...55 °C) in a rotary film apparatus to content of 45 % dry matters 
lasting 1.25...2.0 min. The structural and mechanical characteristics 
of the mashed potatoes of the components of raw materials and 
blended concentrated pastes by the developed method are deter-
mined. The structure of the developed fruit and vegetable paste was 
confirmed to be strengthened, since its maximum dynamic viscosity 
is 283 Pa∙s, which is 1.9 times more compared to the control (apple 
paste). Thus, a rational composition is selected for further research 
with the following components in the paste: apple – 60 %; pump-
kin – 20 %, beets – 20 % (composition 1). This paste in comparison 
with the control has a high content of functional physiological ingre-
dients and has good organoleptic properties.

The feasibility of using the developed fruit and vegetable 
paste in composition of zefirs (composition 1) in the amount of 
75 % replacement of apple puree is confirmed. The selected zefir 
sample differs in its original organoleptic properties. This ensures 
an increase in the effective viscosity (ηef, Pa∙s) of zefirs with the 
replacement of 75 % of apple puree with blended paste, compared 
to control (zefirs without additives) from 391 to 782. The plastic 
strength (Pk) also increases depending on the duration: 75 % – 
54.2 kPa (control sample – 47 kPa), which is generally a positive 
phenomenon from a technological point of view. Such a solution 
will provide consumers with food products with physiologically 
functional ingredients of natural origin, subject to the partial or 
complete replacement of individual raw materials with blended 
fruit and vegetable compositions, providing an increase in their 
functional value.

crystallization centers at the first stage of freezing (nucleation). At 
the subsequent freezing, the remaining water crystallizes at existing 
centers. This paper reports the results of studying the substantia-
tion of nucleation intensification by increasing the rate of freezing 
in nitrogen and by employing a germ-forming effect, predetermined 
by the presence of particles. The nucleation initiators considered are 
suspended particles of the fat phase and a partially soluble stabilizer 
(microcrystalline cellulose) and coagulated protein. It has been es-
tablished that the largest dispersal of ice crystals was achieved when 
the freezing rate increased while using nitrogen. At a fraction of the 
frozen water of 40‒50 % under immersion freezing and subsequent 
aerial pre-freezing the size of ice crystals over 6-month-storage did 
not exceed 37 µm. It has been shown that the fatty particles were 
an additional factor in initiating the nucleation at immersion and 
contact-free freezing in a freezer.

We have established a positive effect of the suspended particles 
of microcrystalline cellulose and coagulated protein on the dispersal 
of ice crystals in the process of ice cream production and over a 
6-month-storage. The average diameter of ice crystals during storage 
when using microcrystalline cellulose in the creamy ice cream was 
39 µm, in fermented milk ice cream containing yogurt – 32‒34 µm.

The study results make it possible to define new directions in the 
intensification of nucleation, based on the principles of the increased 
rate of freezing and the intensification of nucleation using additional 
crystallization centers.

Keywords: nucleation intensification, freezing, dispersal of ice 
crystals, liquid nitrogen, microcrystalline cellulose, coagulated protein.
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The data set is obtained regarding changes in viscosity, water-
holding capacity, active and titrated acidity of yogurts using natural 
fillers. The possibility of using vegetable fillers with different types 
of structure (powder, solid and pasty) in the technology of yogurt is 
analyzed. The studies are relevant in view of improving the quality of 
yogurts and giving them the status of natural ones due to removing 
stabilizers, flavors and aromatic additives from their composition. In 
addition, the introduction fillers into the recipe of yogurts, as a rule, 
leads to a deterioration of their rheological parameters: a decrease in 
viscosity, separation of whey and deterioration of the taste proper-
ties of the product. This causes an increase in the amount of flavors 
and stabilizers introduced into their composition, which negatively 
affects the population of “living microflora” and the biological value 
of the product. It is found that all the fillers (strawberry powder, 
candied beets and strawberry jam) had no negative effect on the 
fermentation process. The influence of dietary fibers that are part 
of fillers (candied beets, strawberry powder and strawberry jam) on 
the rheological properties of the product is investigated. Changes 
in viscosity, water-holding capacity, active and titrated acidity of 
yogurts with different types of fillers were determined and analyzed 
immediately after production and during storage. The positive effect 
of pectin-containing fillers on the hydrophilic properties of yogurts, 
which increase the water-holding capacity of the product by 2–3 %, 
is experimentally shown. Based on the data obtained, the feasibility 
of using the proposed types of fillers, namely strawberry powder and 
candied beets, in yogurt production without the use of stabilizers, 
flavors and other food additives is proved. Storage capacity is found, 
yogurts are developed and shelf life specified in the regulatory docu-
ments is determined.

Keywords: natural yogurt, effective viscosity, structure stabiliz-
ers, strawberry powder, candied beets, strawberry jam.

Keywords: fruit and vegetable paste, blending, structural and 
mechanical properties, physiologically functional ingredients, foamy 
mass, structure formation.
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The technological properties of chia seeds have been studied. 
It has been established that the degree of their swelling depends on 
the type of a medium (water, albumin solution, fat) and the state of 
seeds (whole seeds or ground seeds). It was noted that the whole 
seeds have a higher capacity to retain water than the ability to retain 
an albumin solution or fat, by 1.87 and 17.28 times, and the ground 
seeds – by 1.75 and 17.49 times, respectively. Their capacity to swell 
improves after grinding regardless of the type of a medium. In addi-
tion, the ground seeds have a better fat-emulsifying ability but they 
do not demonstrate the foaming properties. The whole chia seeds 
have good foaming properties. It is possible to obtain a whipped 
protein mass, which is not worse than the control sample in terms 
of stability and foaming capacity, in case of replacing 40 % of dry 
albumin with whole chia seeds.

We recommend adding the whole chia seeds at the stage of the 
whipping of protein mass, and the ground seeds – at the stage of 
obtaining a fat emulsion semi-finished product in the production 
of cream-whipped candy masses. Thus, the formulation amount 
of dry albumin and fat decreases. The addition of 30 % of whole 
seeds and 30 % of ground seeds helps reduce the density of struc-
tured cream-whipped candy mass by 6.7 %. A further increase in 
the dosage of the additive leads to a slight increase in the value 
of the density indicator. In addition, an increase in the content of 
chia seeds causes an increase in the strength indicator of samples. 
The organoleptic analysis showed that the structured cream-
whipped candy masses with the most studied dosage of chia seeds 
have the densified structure, uneven porosity, and strong, viscous 
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consistency. It was found that the dosage of whole seeds should 
equal 40 % by weight of egg albumin, and the dosage of ground 
seeds – 40 % by weight of fat to ensure the high quality of cream-
whipped candy masses.

The obtained results are of practical importance for improving 
the technology of cream-whipped candy masses towards decreasing 
the formulation amount of albumin and margarine. The addition of 
chia seeds would improve the nutritional and biological values of 
cream-whipped candies.

Keywords: chia seeds, functional and technological properties, 
cream-whipped candy masses, quality indicators, confectionery.
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technology for making a biologically active component (the sprouts 
of legumes) whose germination involved natural fruit acids (citric, 
malic, grape). The choice of high-quality and safe stimulants is im-
portant for the germination of different grain raw materials. Such 
substances are the fruit acids of natural origin. Their application has 
made it possible to obtain a high-value component for healthy foods, 
namely, the sprouts of a variety of legumes.

The experimental research has proven the effectiveness of us-
ing fruit acids as the effective intensifiers and disinfectants for the 
process of obtaining the legume sprouts. It has been shown that 
their use makes it possible not only to intensify the germination 
of legumes but also contributes to the more active formation of 
sprouts, and disinfects the seedbed. Thus, the use of aqueous solu-
tions of fruit acids at the concentration of 0.25–1.25 % led to an 
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depending on the amino acid), vitamins(В1, В2, В3, В6, В12, РР, Е, 
С, А),  the high content of protein (32 %) and extractive substances 
(44 %). This testifies to the biological and nutritional value of the 
sprouts obtained using intensive technology.

The investigated technology for making legumes sprouts is in-
novative. The sprouts obtained can become highly nutritious com-
ponents for new health food products.
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