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ABSTRACT 

The article describes the technology of obtaining chicken meat and bone paste by 
fine grinding of bone raw materials. Grinding of meat and bone raw materials is 
carried out in several stages using a power chopper and a microgrinder 
«Supermasscoloider». The processing scheme of meat and bone raw materials 
consisted in sequential grinding of meat and bone raw materials, preliminary 
freezing to a temperature of (-18) ºC - (- 20) ºC in freezers. During the grinding 
process, the influence of the amount of added water on the temperature and 
water-binding capacity of the meat and bone paste after grinding is investigated. 
From the results, it was revealed that the temperature of the meat and bone paste 
at the outlet of the microgrinder decreases from 16ºС to 9ºС, depending on the 
amount of added water. The addition of water leads to a decrease in the water-
binding capacity of the meat and bone paste from 65.81 to 33.68%.  

Keywords: Chicken bone paste, Temperature, Fine grinding, Water-binding 
capacity. 

 
Introduction  

In the process of processing raw materials of animal 
origin, in addition to obtaining the main raw materials 
(meat and meat products), secondary products rich in 
collagen remain: skins, cartilage and nervous tissues, 
blood, offal of categories I and II, as well as bone raw 
materials [1, 2].  
The content of highly digestible proteins, phosphorus 
and calcium salts, fats, vitamins, macro- and 
microelements, amino acids in the bone have led to the 
widespread use of bone raw materials for the 
production of various products [3, 4].  
Irrational use of secondary raw materials and waste 
from the meat processing industry can lead to 
environmental and economic problems [5, 6]. Wider 
introduction of complex processing of secondary raw 
materials will allow its rational use as the main 

components in the technology of meat products, which 
will affect the increase in the volume and range of 
products [7, 8].  
Chicken processing generates a very large amount of 
waste, some of which contains a large amount of 
nutritional components. One such waste is chicken 
bone, which is largely unused or limited in the 
production of animal feed, pet food and fertilizer [9, 
10]. Chicken bones are not used properly despite their 
high nutritional value and protein content. Chicken 
bone can be used in many ways besides the production 
of collagen products. The chemical composition of the 
chicken bone: 15.6% protein, 9.5% fat, 14.7% minerals 
and 57.5% water [11, 12].  
The purpose of this work is to study the influence of 
the fine grinding process on the temperature 
characteristics and water-binding capacity of meat and 
bone paste. 
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Materials and methods of research  

The objects of the research were samples of frozen 
chicken meat and bone paste. Meat and bone raw 
materials were obtained from meat processing 
enterprises and large meat trading pavilions in Semey 
city (Eastern Kazakhstan region, Kazakhstan Republic). 
Before researching, raw materials were stored in 
freezers at a temperature of ((-18) ºC - (-20) ºC).  
At the first stage of experimental studies, a scheme for 
processing meat and bone raw materials was developed 
(Figure 1).  
Meat and bone raw materials were preliminarily frozen 
in freezers at a temperature of ((-18) ºC - (-20) ºC) for 
60 min. After that, frozen raw materials were fed into a 
bin of a power chopper with a diameter of plate holes 
of 8 mm and crushed. After grinding on a power 
chopper, we get meat and bones minced meat.  

All types of meat and bone minced meat were divided 
into 5 samples of equal weight with the additional 
addition of ice water in certain ratios: 0% (without 
adding water), with 25%, 50%, 75% and 100%. Water 
is added to prevent overheating of the product.  
After mixing, the meat and bone minced meat was 
ground on a microgrinder «Supermasscolloider» with a 
gap between the grinding wheels of 0.1 mm. At the exit 
from the grinder, a meat and bone paste is obtained 
with smearing consistency without a feeling of rigidity 
on the tongue. The obtained meat and bone paste was 
stored at a temperature of 2-4 ºС [13].  
Method for determining the water-binding 
capacity. The content of bound water was determined 
by the method of R. Grau and R. Hamm in the 
modification of VNIIMP. The method is based on 
determining the amount of water released from meat 
during light pressing, which is absorbed by filter paper, 
forming a wet spot [14].  

 

 
Figure 1. Scheme of grinding meat and bone raw materials 

 
 
Research results  

One of the main factors influencing the physical and 
chemical properties of the product is temperature. 
During the operation of the power grinder in the 
grinding chamber, the product is heated by various 
forces. An increase in the temperature of meat and 
bone minced meat is observed, which can lead to 
protein denaturation. During heat treatment, which 
causes denaturation of protein substances, the structure 
of the meat and bone paste is strengthened, and the 
water holding capacity decreases [15, 16].  
In the process of grinding on the power chopper, there 
is a change in the temperature of the raw materials 
depending on the diameter of the plate. The smaller the 
diameter of the plate, the higher the temperature of the 
output raw material. It was revealed that the 
temperature of raw materials after grinding on a power 

chopper with a plate diameter of 8 mm increases 
slightly. The temperature increased to (+2)-(+3) ºС. An 
increase in temperature occurs due to the formation of 
heat due to the mechanical work of the destruction of 
bone tissue, the friction of bone raw materials on the 
working organs of the machine, the work of elastic and 
plastic deformation of bone raw materials.   
In the process of grinding on the microgrinder 
«Supermasscoloider», a change in the temperature of 
the output raw material is observed depending on the 
amount of water added. So, with a gap 0.10 mm 
between grinding wheels, the highest temperature of 16 
ºС is fixed in the meat-bone paste sample without 
adding water. With an increase in the proportion of 
water, a decrease in temperature to 11 ºС is observed at 
a ratio of meat and bone paste to water of 1:0.5; up to 9 
ºС in meat and bone paste in the ratio with water 1:1.  
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Figure 2. Temperature change of meat and bone paste 

 
 
With fine grinding, a sharp change in structural and 
mechanical characteristics occurs, as a result of which 
not only the physical and mechanical destruction of the 
tissue occurs, but also chemical changes. Grinding of 
cells in the process of grinding contributes to an 
increase in the total surface of interaction with water, 
the release of proteins, an increase in bound water and 
a change in the forms of communication between 
water and minced meat.  
At the next stage, the change in the water-binding 
capacity of meat and bone paste depending on the 
addition of water was investigated.  

One of the important quality indicators of meat 
products is its water-binding capacity. The ability of 
meat products to retain or bind water depends on such 
properties as juiciness, losses during heat treatment, 
and technological advantages [17, 18].  
The research results showed that the water binding 
capacity of the meat and bone paste is reduced due to 
the additional addition of water to the meat and bone 
paste. So, if the water binding capacity of the meat and 
bone paste without adding water was 65.81%, then 
with the addition of 50% water it decreased to 52.28%, 
and with the ratio of meat and paste and water 1:1 it 
was 33.68%.  

 

 
 

Figure 3. Change in the water-binding ability of meat and bone paste 
 

 
Conclusion  
Based on the research, it was found that the process of 
water binding of water and meat and bone paste 
significantly affects the quality of the final product. 
Thus, the addition of water to the meat and bone paste 
leads to a decrease in the temperature at the outlet of 

the microgrinder, improves its consistency and 
organoleptic properties. The water-binding capacity of 
meat and bone paste decreases with the addition of 
water. This research has been funded by the Ministry of 
Agriculture of the Republic of Kazakhstan 
(BR10764970).  

 [
 D

O
I:

 1
0.

47
17

6/
al

kh
as

s.
4.

1.
1 

  ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 a

lk
ha

ss
.s

rp
ub

.o
rg

 o
n 

20
26

-0
2-

04
 ]

 

                               3 / 4

http://dx.doi.org/10.47176/alkhass.4.1.1  
https://alkhass.srpub.org/article-4-138-fa.html


ALKHAS, 2022; 4(1): 1-4 

Page | 4  
 

References  

1. Toldrá F, Reig M, Mora L. Management of meat by-
and co-products for an improved meat processing 
sustainability. Meat Science. 2021; 181: 108608.  
2. Borrajo P, Pateiro M, Munekata PES, Franco D, 
Domínguez R, Mahgoub M, Lorenzo JM. Pork liver 
protein hydrolysates as extenders of pork patties shelf-
life. International Journal of Food Science and Technology. 
2021; 56(12): 6246-6257.  
3. Yessimbekov Z, Kakimov A, Caporaso N, 
Suychinov A, Kabdylzhar B, Shariati MA, Baikadamova 
A, Domínguez R, Lorenzo JM. Use of Meat-Bone 
Paste to Develop Calcium-Enriched Liver Pâté. Foods. 
2021; 10(9): 2042.  
4. Dong ZY, Li MY, Tian G, Zhang TH, Ren H, Quek 
SY. Effects of ultrasonic pretreatment on the structure 
and functionality of chicken bone protein prepared by 
enzymatic method. Food chemistry. 2019; 299: 125103. 
5. Lafarga T, Hayes M. Bioactive peptides from meat 
muscle and byproducts: Generation, functionality and 
application as functional ingredients. Meat Science. 2014; 
98(2): 227-239.  
6. Kakimov A, Suychinov A, Mayorov A, Yessimbekov 
Z, Okuskhanova E, Kuderinova N, Bakiyeva A. Meat-
bone paste as an ingredient for meat batter, effect on 
physicochemical properties and amino acid 
composition. Pakistan Journal of Nutrition. 2017; 16(10): 
797-804.  
7. Konovalenko LYu. The use of meat industry waste 
in fodder production. Technique and equipment for the 
village. 2012; 3: 30-32.  
8. Nasonova VV. Perspective ways the use of by-
products. Theory and practice of meat processing. 2018; 3(3): 
64-73.  
9. Zinina O, Merenkova S, Galimov D. Optimization 
of microbial hydrolysis parameters of poultry by-
products using probiotic microorganisms to obtain 
protein hydrolysates. Fermentation. 2021; 7(3): 122.  
10. Vikman M, Siipola V, Kanerva H, Slizyte R, 
Wikberg H. Poultry by-products as potential source of 
nutrients. Adv. Recycl. Waste Mang. 2017; 2: 1-5.  
11. Cansu Ü, Boran G. Optimization of a multi-step 
procedure for isolation of chicken bone collagen. 

Korean Journal for Food Science of Animal Resources. 2015; 35 
(4): 431.  
12. Kakimov AK, Yessimbekov ZS, Kabdylzhar BK, 
Suychinov AK, Baikadamova AM. A study on the 
chemical and mineral composition of the protein-
mineral paste from poultry and cattle bone raw 
materials. Theory and practice of meat processing. 2021; 6: 
39–45.  
13. Kakimov A, Kabdylzhar B, Yessimbekov Zh, 
Suychinov A, Baikadamova A. 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. Eastern- European Journal of Enterprise 
Technologies. 2020; 2/11(104): 6-12.  
14. Kabulov BB, Kakimov AK, Yessimbekov ZhS, 
Ibragimov NK. A method for determining the water-
binding ability of food products. Patent of Republic of 
Kazakhstan for useful model. 2014. 28152; published 
02/17/2014, Bull. 2.  
15. Kakimov AK, Kabulov BB, Yessimbekov ZhS, 
Ibragimov NK, Suychinov AK. Influence of 
technological factors on the quality of meat and bone 
paste. Bulletin of the Agro-industrial complex of Russia. 2016; 
76: 466-472.  
16. Kabulov B, Kassymov S, Rebezov M, Zinina O, 
Chernyshenko Yu, Arduvanova F, Peshcherov G, 
Makarov S, Vasyukova A. Developing the formulation 
and method of production of meat frankfurters with 
protein supplement from meat by-products. EurAsian 
Journal of BioSciences. 2020; 14(1): 213-218.  
17. Zherebilov NI, Kibkalo LI, Kaznacheeva IA, 
Goncharova NA, Tkacheva NI. Water-binding capacity 
of meat. Bulletin of the Kursk State Agricultural Academy. 
2011: 60-61.  
18. Okuskhanova E, Rebezov M, Yessimbekov Z, 
Suychinov A, Semenova N, Rebezov Y, Gorelik O, 
Zinina O Study of water binding capacity, pH, chemical 
composition and microstructure of livestock meat and 
poultry. Annual Research and Review in Biology. 2017; 
14(3).  

 

 
ALKHAS 
 
Copyright: © 2022 The Author(s); This is an open-access article distributed under the terms of the Creative 
Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited.  

Citation:  Kabdylzhar B, Kakimov A, Suychinov A, Rakimova M, Yessengeldin1 S, Bekeshova G.  Effect of Fine 
Grinding Process on Temperature Characteristics and Water-Binding Capacity of Chicken Bone Paste. ALKHAS. 
2022; 4(1): 1-4. 

https://doi.org/10.47176/alkhass.4.1.1       

 [
 D

O
I:

 1
0.

47
17

6/
al

kh
as

s.
4.

1.
1 

  ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 a

lk
ha

ss
.s

rp
ub

.o
rg

 o
n 

20
26

-0
2-

04
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               4 / 4

https://doi.org/10.47176/alkhass.4.1.1
http://dx.doi.org/10.47176/alkhass.4.1.1  
https://alkhass.srpub.org/article-4-138-fa.html
http://www.tcpdf.org

