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The initial stage in the production of poultry products is cutting of carcasses into parts, the
separation of meat from the breast and legs, the deboning of low-value raw materials by the
separation of muscle and bone tissue. Mechanical deboning of meat and bone residues is
performed in order to obtain valuable protein-containing raw materials — mechanically deboned
meat, in particular, mechanically separated poultry meat. Relevance of the topic — Introduction
of advanced technologies in the domestic poultry processing industry. The subject of research is
the parameters of safety and quality of mechanically separated poultry meat. The purpose of the
work is to study the safety and quality parameters of mechanically separated poultry meat, to
determine the most acceptable physical and chemical parameters, including the content of bone
inclusions, calcium and total phosphorus. Research methods. Determination of physical and
chemical parameters of mechanically separated poultry meat: mass fraction of moisture, mass
fraction of fat, mass fraction of protein, as well as microbiological parameters was carried out
according to standard methods. Statistical processing of the results obtained was carried out on
the basis of calculating the arithmetic mean values and the mean square error. Research results
Under the action of the separation pressure, bone tissue is destroyed, and the smallest particles
necessarily enter the meat mass as a result. The number and size of bone inclusions are
regulated by normative documents and, accordingly, affect the quality and safety of
mechanically separated poultry meat and products made from it. The greater the separation
pressure, and hence the yield, the greater the total mass fraction of fat in mechanically separated
poultry meat at the outlet is obtained, the decrease in the fat content and the degree of grinding
brings its quality parameters closer to the characteristics of manually deboned and then minced
meat. The most acceptable values of physical and chemical parameters of mechanically
separated poultry meat have been determined: mass fraction of protein — 14%, mass fraction of
fat — 12%, mass fraction of moisture — 73%; safety indicators: mass fraction of bone inclusions —
0.3%, mass fraction of calcium — 0.07%, mass fraction of total phosphorus — 0.25%. In terms of
microbiological parameters, mechanically separated poultry meat met the requirements of
“Microbiological criteria for establishing safety parameters of food products”.

Keywords: poultry meat, deboning, mechanically deboned poultry meat, mechanically
separated poultry meat, bone inclusions
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Tlouamkosoro cmadiero 8upodOHUYMEA NPOOYKMIB i3 M’ aca nmuyi € po30ileHHs MYUOK HA
YACMUHU, BUOLNEHHA KYCKOB020 M sica 3 2pYOKU ma Hie, 008aNI08AHHA MAIOYIHHOI CUPOBUHU
cenapyeaHHam M’s3080i ma Kicmkoeoi mxaHuHu. MexaHniune ob68aneHHs M ACO-KICMKOBUX
3ANUWKIE BUKOHYIOMb 3 Memol0 OMPUMAHHS YIHHOI OLIKOB0I CUPOBUHU — M SCA MEeXAHIYHOI
cenapayii, 30Kkpema M’ica NMUYi MeXaHiuHO BIOOKpemleno20. AKmyanbHicmy memu.
Bnposaodowcennsn nepedosux mexuonoeit 6 eimuusHsAHiu nmaxonepepoonin eanysi. Ilpeomem
00CNi0MCeHb — NOKA3HUKU Oe3neyHOCmi ma SAKOCMi M’aca nmuyi MexamiyHo 8i00KPeMIeHO020.
Mema po6omu — 00cniodxiceHHs NOKASHUKIG Oe3neuHocmi ma AKOCmi M’saca nmuyi MexaHiuHo
BI0OKDEMIIEH020, BUZHAYAHHA HAUOLIbW NPUUHAMHUX (DI3UKO-XIMIYHUX NOKA3HUKIB, 30Kpemda
MAcog8oi  Yacmku KIiCmMKOBUX GKIIOUEeHb, Kalbyilo, ma 3a2anvHoz2o ¢ocpopy. Memoou
oocnioxycenv.  Busnauannsa  ¢izuxo-ximiunux — noxkazHukie  m’saca  nmuyi  MexXaHiuHo
BI0OKPEMIIEH020. MACOBOI YACMKU B0JI02U, MACOBOI YACMKU JHCUPY, MACOB0I yacmku OiiKa, a
Makooc MIKpOOION02IYHUX NOKA3HUKI6 BUKOHYBANU 32I0HO 31 CMAHOAPMHUMU MEmMOOaMU.
Cmamucmuyne 00poOIeHHS OMPUMAHUX De3VIbMamie GUKOHYBANU HA OCHOBI NIOPAXYHKY
CcepeoHbOapUPMemuduHUX 3HAYeHb [ cepedHboi  Keaopamuuynoi noxubku. Pe3ynomamu
oocnioxcenv Ilio Odicto mucky cenapayii 8i00ysacmvcs pYUHYBAHHA KICMKOB0I MKAHUHU,
BHACNIOOK 4020 HAUOPIOHIWI YACMUHKU HeOOMIHHO nompanisioms )y m'sacny macy. Kinekicms i
PO3MIpU KICMKOBUX 8KII0UEHb Pe2llaMeHmMyEMbCs HOPMAMUBHUMU OOKYMeHmMamu i, 8i0n08ioHo,
8NIUBAIOMb HA AKICMb Ma Oe3neuHicmsb M ’sca NMuYi MeXaHiyHo 8i00KpemieH020 ma npooyKmis,
8UPOONIEHUX 3 Hb02O0. HuMm Oinvuull muck cenapauyii, a omaice i 6UXi0, MUM OMPUMYEMbCS OLbULA
3a2aNbHA MACO8A HACMKA JHCUPY Y M ’Aca NMUYi MeXawiyHo BIOOKPeMIeH020 HA 6uxooi,
3MEHWEeHHs 8MICIY JHcupy i cmyneHs NoOpiOHeHHs HAOIUNCAE NOKASHUKU U020 AKOCMI 00
xapakmepucmuk ¢aputy pyunozo o008anto8anus. Busnaueno HauiOinbwi NPULHAMHI 3HAYEHHS
QDIBUKO-XIMIUHUX NOKA3HUKIG M CA NMUYL MEXAHIYHO 8I00KPEMIIEH020. MACO8A YACMKA OIKA —
14%, macosa wacmka swcupy — 12%, macosa yacmka eonozu — 73%, NnoKasHukie Oe3neyHocmi:
Macoea wacmka kxicmxosux ekaiouenv — 0,3%, macosa uacmxa xanvyito — 0,07%, macosa
uyacmka 3azanvnoz2o gocpopy — 0,25%. 3a mikpobionrociunumu NOKA3HUKAMU M SCO NMUYI
MexXauiuHo  8i0OKpeMieHe  8i0nogioano  eumozam  «Mikpobionociyvnux — Kpumepiie — 0ns
BCMAHOBIEHHS NOKA3HUKI8 Oe3neyHOCmi Xapyo8ux npooyKmiay

Knwuosi cnosa: m’sico nmuyi, 0068an068aHHs, M’ SCO NMUYL MEXAHIYHO20 008ANI0BANHS,
M’SICO nmMuyi MEXAHIYHO 8I0OKpeMieHe, KICMKO8I 8KIIOYEHHS

Formulation of the problem. Proteins of animal origin are an important element of a
healthy diet — of special categories, both children and the elderly people, as well as other
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consumers [1-3]. Both world and national experience proves that the fastest and most acceptable
from an economic point of view to provide the population with protein products of animal origin
is the production of poultry meat and various foods from it — now 75% of raw materials used by
Ukrainian meat processing enterprises are poultry meats [4].

According to [5], the production of poultry meat all over the world is growing every year,
and the consumption of this is also growing, especially in the form of parts of carcasses and
products of deep processing. It is known that the initial stage in the manufacturing of poultry
meat products is the division of carcasses into parts, the separation of meat pieces from the breast
and legs, the deboning of low-value raw materials by the separation of muscle and bone tissue.
Mechanical separation of meat and bone residues is performed in order to obtain a valuable
protein-containing raw material — mechanically separated meat, in particular, mechanically
deboned poultry meat (MDPM), according to its physical and chemical properties, similar to
minced poultry meat, separated from bones by hand. However, MDPM is distinguished by a high
content of bone tissue, bone marrow, connective tissue and fat [6-8]. According to the EU
regulations [9], the requirements for mechanical separation of meat obtained using methods that
do not change the structure of meat and bone, and methods that change the specified structure
and, thus, significantly increase the calcium content in comparison with hand-deboned meat,
significantly differ. The nature of this difference can be determined only through scientific
research [10-13]. According to the norms in force in Ukraine [14], all meat of mechanical
separation is called “meat separated by mechanical means”. If the said separation is made
without changing the structure of the tissues, such a mass is called “mechanically separated
meat” (MSM), if the technical means did not allow such a change in the structure to be avoided,
the mass is called “mechanically deboned meat™.

The deboning of meat is one of the most important stages of poultry processing, during
which the skin, tendons, ligaments and muscles are separated from the poultry carcass using
special hand tools and the mechanical equipment. Despite the fact that it is possible to carry out
the separation of meat by hand, it is the mechanical separation process that allows preserving the
maximum amount of vitamins in the minced meat (especially vitamins of groups C and B). The
problem of effective separation of meat and bone raw materials entails a number of technological
issues that certainly arise in production. Numerous studies, confirmed in practice, have revealed
an inversely proportional dependence of the quality parameters of MSM on the output of
finished products. The quality of separated poultry meat is most influenced by the amount of
muscle tissue containing a large amount of protein. An increase in yield causes undesirable
changes in the quality of mechanically deboned meat due to a violation of the ratio of its
components, in particular connective tissue, bone tissue and bone marrow.

MSM is obtained by mechanical separation of flesh tissue from bones from eviscerated
poultry carcasses or their parts, in which the calcium content is insignificantly higher than that
for the minced meat (but not more than 0.07%). Accordingly, from MSM it is possible to
produce semi-finished products intended for consumption with preheating, instead, MDPM can
only be used for the production of meat products that undergo heat treatment. The MSM is not
subject to the norms of regulatory documents that restrict or prohibit the use of mechanical
deboned meat in sausages and other products of the minced meat [15].

Modern equipment for producing MSM is represented by separating devices with a
sufficiently high pressure (up to 6 MPa — for belt separators, up to 12 MPa — for screw
separators), which causes the destruction of bone tissue and the release of bone marrow, which
leads to a change in the chemical composition of meat. Despite this, poultry meat, after
mechanical separation, has the properties typical for conventional comminuted meats. Based on
this, the study of technological modes of operation of equipment for the mechanical separation of
poultry meat and their impact on safety and quality parameters is of scientific and practical
interest. In general, the use of mechanical deboning of poultry carcasses and their parts makes it
possible to increase the vyield of raw meat by (20-25)% in comparison with manual
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deboning [16]. On the other hand, it is very important for manufacturers of meat products to
know the properties and composition of the mass obtained by mechanical deboning, since
otherwise it is impossible to achieve a stable quality of products with its use [17].

The subject of research — safety and quality parameters of the mechanically deboned
poultry meat.

The purpose of the study — research of safety and quality parameters of mechanically
separated poultry meat, determination of the most relevant physical and chemical parametares, in
particular the content of bone inclusions, calcium and total phosphorus.

Materials and methods. To solve this problem, experimental studies were carried out. To
carry out the work, experimental industrial samples of mechanically separated poultry meat
produced in industrial conditions by Khodorovsky Meat Processing Plant LLC and Vladimir-
Volynskaya Poultry Factory PJSC were used as the object of research.

The determination of the MSM parameters was carried out using the following methods:

- determination of the mass fraction of moisture — according to DSTU 1SO 1442:2005 [18];

- determination of the mass fraction of fat — according to DSTU 8380:2015 [19];

- determination of the mass fraction of protein — according to DSTU 1SO 937:2005 [20];

- determination of microbiological indicators - according to DSTU EN 12824:2004 [21];
DSTU ISO 4833:2006 [22]; DSTU ISO 16649-2:2014 [23]; GOST 702.2.5-93 [24].

Statistical processing of the obtained results was carried out on the basis of calculating the
arithmetic mean values and the mean square error.

The results of the study

In the industrial conditions of Khodorovsky Meat Processing Plant LLC and Vladimir-
Volynskaya Poultry Factory PJSC experimental / industrial samples of mechanically separated
poultry meat were made. Production of mechanically separated poultry meat was carried out on
belt press separators of the BAADER type and on screw press separators of the LIMA type.

Analyzing the data of our own research and relying on the experience of producers and
scientists working in the field of mechanical separation of meat and bone raw materials, we can
highlight the main thing — the pressure of separation and its impact on the quality and safety of
MSM.

Under the action of the separation pressure, bone tissue is destroyed, as a result of which
the smallest particles necessarily get into the meat mass. The number and size of bone inclusions
are regulated by regulations and, accordingly, affect the quality and safety of MSM and products
made from it.

To ensure the development of high-quality and alimentary safe MSM, it is recommended
to adjust the equipment to the norms of MSM vyield and bone residue (Table 1).

Table 1
Recommended rates of MMV output and bone residue
Raw materials Yield, % of raw materials _
MSM | Bone residue
Chickens, broilers:
2 category 73.0 26.8
lean 64.0 35,8
Hens:
2 category 68.0 31.8
lean 66.0 38.5
Carcasses, necks (without skin), wings:
hens, chickens, broilers, turkeys | 60.0 \ 39.8
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The adjustment of the equipment for an increased meat yield of the mechanical separation
of the cartridge carcass of poultry and its individual parts leads to an increased content of bone
marrow and bone inclusions in the raw material, which in turn causes a significant deterioration
in the quality of this type of raw material and products from it.

Order of the Ministry of Health of Ukraine on 08/06/2013 No. 694 "On the adoption of
hygienic requirements for poultry meat and certain parameters of its quality” [14] regulates some
safety and quality parameters, in particular the calcium content, the mass fraction of which in
MSM should not exceed 0.07%.

The obtained research data confirm the relationship between individual parameters — the
mass fraction of calcium and bone inclusions and their dependence on technological factors
(yield, separation pressure). According to the research data, a diagram is built, shown in
Figure 1, which shows the dependence of the main quality and safety parameters of MSM
samples manufactured in different conditions (different yield values).
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Fig. 1. Dependence of safety and quality parameters of MSM upon the yield
of the processed mass

One of the most significant factors affecting the difference in quality parameters of the
MSM in comparison with hand-deboned minced meat is a noticeable increase in the fat content,
which is achieved by the ingestion of additional lipids from the bone marrow, subcutaneous
adipose tissue, skin and abdominal fat into the separated meat. The higher the separation
pressure, and hence the yield, the greater the total mass fraction of fat in the MSM at the outlet.
Reducing the fat content and the degree of mincing brings the quality characteristics of the MSM
closer to the characteristics of hand-deboned minced meat. This can be achieved by using raw
materials with a lower fat content for the production of MSM and by reducing the processing
pressure together with the speed of grinding the raw materials. Usually, such measures reduce
the yield of the product for production, but significantly improve its quality.

Taking into account and analyzing the data of studies of samples produced at different
enterprises, the most acceptable values of physical, chemical and safety parameters of the
mechanically separated poultry meat were determined, these being shown in Table 2.
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Table 2
Physical, chemical and safety parameters of the mechanically separated poultry meat
Unit of L .
Parameter Limit Norm Determination method
measurement
Moisture max. 73 DSTU ISO 1442:2005 [18]
Protein min. 14 DSTU ISO 937:2005 [20]
Fat max. 12 DSTU 8380:2015 [19]
Mass Calcium max 0.07
fraction, % : :
Phosphorus max. 0.25
Bone inclusions, overall
max. 0.3
content
Mass fraction | <500 um min. 98
of overall
> 500 pm,
mass of bone | _ 200 max- | 2| Ty U101 - 00419880 -
inclusions, % )
- 153:2020 [25]
Content of volatile fatty
mg / 100g . max. 8
acids
% of iodine | Peroxide value max. 0.25
mg KOH /g Acid value of fat max. 3
of fat
o Mass temperature at the
C max. 8
outlet of a separator

The values of the microbiological parameters of MSM (QMAFANM, number of the
bacteria of the group of Escherichia coli, pathogenic microorganisms, in particular bacteria of
the genus Salmonella) comply with the requirements of “Microbiological criteria for establishing
safety parameters of food products” [26]. The values of the microbiological parameters are given
Table 3.

Table 3
Microbiological parameters of the mechanically separated poultry meat
Parameter Norm Determination method
The number of mesophilic aerobic and from5:10° | DSTU ISO 4833:2006 [22]

facultative anaerobic microorganisms to 5-10°
(QMAFANM), CFU in 1.0 g, not exceeding
Bacteria of the group of Escherichia coli, in | not allowed | DSTU ISO 16649-2:2014 [23]
109

Pathogenic microorganisms, in particular not allowed | DSTU EN 12824:2004 [21]

bacteria of the genus Salmonella,

in25¢

L. Monocytogenes, in 25 g not allowed | GOST 702.2.5-93 [24]
Conclusion

Safety and quality parameters of mechanically separated poultry meat have been studied.
The most acceptable values of physical and chemical parameters have been determined: mass
fraction of protein — 14 %, mass fraction of fat — 12 %, mass fraction of moisture — 73%; safety
indicators: mass fraction of bone inclusions — 0.3 %, mass fraction of calcium — 0.07 %, mass
fraction of total phosphorus — 0.25%.
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