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Bone disposal is one of the important tasks for modern meat processing enterprises aimed at responsible con-
sumption and reducing the amount of food waste in the meat industry. The purpose of the study is to study the physi-
co-chemical, microbiological and food safety indicators of the obtained meat and bone paste. The paper presents the
technology of processing cattle bones into meat and bone paste. Physico-chemical analyses were carried out, a pro-
tein content of more than 10 g, fat of more than 6 g, carbohydrates of less than 1 g was detected per 100 g. Microbio-
logical studies and analysis of the food safety of meat and bone paste carried out on the basis of accredited laborato-
ries according to GOST methods prove that meat and bone paste meets the requirements for meat products. The con-
tent of QMA&OAMO s less than 1*10° CFU/g, the content of bacteria of the E. coli group was not detected. The
technology of obtaining meat and bone paste from the rib bones of cattle has been studied. Microstructural analysis
revealed the presence of bone plates with a size of up to 1 mm. Thus, according to the technology of bone processing,
a meat and bone paste was obtained suitable for use in the technology of meat products for the purpose of enrich-
ment with mineral and protein substances. The need for deeper grinding of bone particles was found.
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Cyiiekmepoi Kadeze yncapamy-em OHEPKICIOIHOeZI MaMaAK KalObIKMAPbIH HCAYANKEPUIIIIKNEH MYMmblHy2d
JHcane azaiimyza 6azplmmaizan 3aManayu em oHoey KacinopblHoapol yulin Manvl30vl Minoemmepoiy, oipi. 3epmme-
YOIH, MaKcamol-anblHZAH em-CyleK RACMACbIHbIH (QU3UKATBIK-XUMUATBIK, MUKDPOOUONOZUATBIK HCIHE MAZAMObIK
Kayincizoik kepcemkiwimepin 3epmmey. JKymvicma ipi Kapa manowviy cyiekmepin em dicaHe CYlieK Nacmacvina
oHOey mexnono2uacvl yeovinolizan. Quzuka-xumuanvlk manoaynap xncypeizinodi, 100 2-oa 10 2-nan acmam axywis, 6
2-Han acmam maii, 1 2-nan az komipcynap maovinovi. MEMCT adicmemenepine caiikec akkpeoummeszen 3epmxa-
Hanap 60azacvlnoa Jicy3zece AaAcvlPLLIAH em-CyieK NACMACLIHbIY, MA2AMObIK KAYInCi30icih MUKPOOUOI0ZUANBIK,
3epmmey JHcaHe manoday em-cyieK RACMACbIHbIY em OHimOepiHe KOUbLIamuyli maianmapaa caukecmizin 0anen-
oeiidi. MIuc@AMC masmynnr 1%105 KKb/z2 kem, E. coli moovinviy 6axmepuanapviibly KYpamovl maowvlizan Hcok.
Ipi Kapa manoviy Kadvipza cyitekmepinen em 3cane cyiieK NACMACLIH Ly mexHonozuAcyl zepmmendi. Mukpokypui-
JBIMOBIK Manoay yHcypeizy kesinoe onuiemi 1 mm-ze Oeitinzi cyilek naiacmuHnanapoliovly, 60aysl anvikmanovl. Ocvl-
aaiwa, cyiiekmepoi Kaima OHOey MeXHOO0ZUACLIHA CIUKEC MUHEPAIObl MHCIHe aKybl3 3ammapvimen 0aiivimy
MaKcamuvlHOa em OHIMOEPiHiY MeXHOI02UACHIHOA KO0aHy2a ycapamosl em-cyiiek nacmacol anvinovl. Cyitek 60.1-
uieKmepin mepenipex YHmaxmay Kaxcemminizi anvblKmanowl.

Heri3sri ce3nep: cyiiekTep, TexHoJIorus, KaiiTa eHjaey, ipi Kapa maJji, Taram Kayincisairi.
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TEXHOJIOI'ASI IEPEPABOTKH KOCTEM KPYITHOT'O POTATOI'O CKOTA B MACOKOCT-
HYIO IACTY U UCCJIEJOBAHUE KAYECTBEHHBIX IIOKA3ATEJIEU
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Ymunuzayua kocmeit — 00na u3 eaxcHvIX 3a0ay 0N COBPEMEHHBIX MACONEPEPAOAMBIGAIOWIUX NPEONPUANUII,
HANPAGNEeHHAA HA OMEENICHIGEHHOE NOMpPeDNieHUe U YMEHbUIEHUE KOUYEeCEad RUWEEbIX 0MX0008 8 MACHOT NPOMbLI-
nennocmu. Llenv uccnedoganun — uzyuenue QuU3UKO-XUMUUECKUX, MUKPOOUONOZUYECKUX NOKAa3amenell nuueeoll des-
onacrHocmu nOJIYYEHHOU MACOKOCIHOU nacmul. B pabome npedcmaenena mexnonozusa nepepadonmku Kocmeil KpynHozo
pozamozo ckoma 6 macokocmuylo nacmy. Ocyuwiecmenensl uszuxo-xumuueckue ananusnl, na 100 2 oonapysyceno co-
oeparcanue benka bonee 10 2, scupa 6onee 6 2, y2neeo0oe menee 1 2. Mukpoouonozuueckue uccie008anus U aHAIU3 NU-
wie6oll 0e30nACHOCIU MACOKOCIHOI NACHMbL, OCYUjecmeleHHble HA 0a3e AKKPeOumo8aHHbIX 1a00pAmopuil coacHo
memoouxam I'OCT Ooxazviearom coomeemcmeue MACOKOCHHOU RAcmvl mpedoGanusM, nPeovAGIAEMbIM K MACHHIM
npooykmam. Cooeporcanue KMADAuM menee 1105 KOE/2, bakmepuu cpynnvl Kuuieynoil naaouku He 0OHapyHceno.
Hccneooseana mexnonozusa nonyuenus macoxocmmuoil nacmol u3z pebepnvix kocmeui KPC. Ilpu npoeedenuu mukpo-
CMPYKMYPHO20 AHANU3A OOHAPYHCEHbl HAMUYUe KOCIHbIX niacmun, umerowux pasmep oo 1 mm. Takum oépazom, co-
271ACHO MEXHON02UU NepepapomKu Kocmeil, nOJIy4eHa MACOKOCIMHAA RACINA, NPU2OOHASA Ol HPUMEHEHUS 8 MEXHOII0-
22U MACHBIX HPOOYKMOG C UEIbl0 0002auieHUA MUHEPATIbHbIMU U OeNIKosbiMu eujecmeamu. Oonapysicena HeoOxoou-
Mocmp fonee 2nyboK020 uMenbUeHUA KOCIHBIX Yacmuy,.

KuroueBble cji0Ba. KOCTH, TEXHOJIOT M, epepaboTka, KPC, numesBast 6e30aCHOCTD.

Introduction Literature review

Meat is a valuable food product. It is essen- The socio-technological development of the
tial for a human body as a material for building meat industry assumes that meat industry enter-
body tissues, synthesis and metabolism, and as a prises must meet the needs of consumers by de-
source of energy. In the modern nutrition system, veloping high-quality functional products [5, 6].
including the nutrition of children and adoles- When meat carcasses are processed into
cents, meat is one of the important components of sausage products, meat trimmings, adipose tissue,
their daily diet. tendons and bones are waste. Meat trimmings are

The quality of any food product determines a used for making pate, adipose tissue - for melting
set of properties: the ability to provide the human fat, tendons - for broth, bones - for fat, gelatin,
body with a balanced amount of nutrients; health animal glue, feed flour, tuks, activated charcoal,
safety; compliance with different age groups. as well as for making various bone products, soup

The purpose of the research is to study the sets and semi-finished products.
physico-chemical, microbiological and food safety Bones obtained after deboning carcasses are
indicators of the obtained meat and bone paste sorted and processed separately. The bones are
(MBP). sent for processing no later than 6 hours after

Materials and Research Methods deboning. The delay leads to oxidation. In order to

The laboratories of the department "Food extract fat from the bones as much as possible, it
Technology and Biotechnology” of Shakarim is necessary to destroy the bone tissue inside. The
University was involved in the experimental re- brain matter in the tubular bones gives a light fat
search of the work. During the experiments (2021- with a high content of oleic acid. High-quality
2022), proven research methods, modern instru- edible fat is obtained from tubular bones. In ordi-
ments and equipment were used. The determina- nary bones, the brain matter has a red color and
tion of physico-chemical parameters was carried the fat turns out to be dark, and it is used for tech-
out based on GOST 9793-2016 [1], GOST 23042- nical purposes [7].
2015 [2]. Microbiological evaluation of the prod- Thus, taking into account the significant prac-
uct was carried out using methods of bacteriologi- tical interest of efficient processing of secondary raw
cal analysis according to GOST 9958-81 [3], materials in the food industry, the development and
GOST 9792-73 [4]. improvement of meat products technologies corre-
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sponding to the norms of standards, technical regula-
tions and regulatory documents is a promising task
of ensuring food safety of meat products production
using bone raw materials.

Pepsin is the main gastric enzyme [8]. Op-
timal catalytic activity during protein hydrolysis is
at pH 1.5-2.0 [9-11].

It is known, that enzymes have been used
widely in the food industry. Processes with the
use of proteases have been developed, in order to
separate meat and bones [12].

Modern information and patent literature
shows that secondary raw materials as a source of
biologically active substances have great pro-
spects. The closest one is the work of Chinese
scientists and experts. In China, methods of pro-
cessing meat and bone raw materials in the poul-
try processing industry for obtaining food prod-
ucts have been proposed [13, 14].

There are studies where ultrasonic pre-
treatment is used to facilitate enzymatic extraction
of poultry bone protein [15].

Uzakov [16] proposed the use of protein-fat
emulsion in the production of meat products. The
emulsion contains methionine, lysine, tryptophan,
as well as polyunsaturated fatty acids, tocopher-
ols, trace elements. It is proved that the protein-fat
emulsion improves the organoleptic characteris-

Table 1 — Results of physico-chemical analysis of MBP

tics of finished products, and gives them tender-
ness and juiciness.

Kuderinova [17] developed a technique for
dissolving bone particles and obtaining a biologi-
cal preparation.

Results and their discussion

Determination of physico-chemical parame-
ters is a mandatory assessment when the freshness
of meat products is being determined. Undesirable
microbiological, autolytic, chemical processes that
occur when storage regimes and terms are violat-
ed lead to deterioration in the indicators of food
products.

There is a line for processing bone and meat
and bone raw materials at Shakarim University of
Semey, which includes a spinning top crusher and
a micro-grinder "Supermaskoloider MKZA 10-
15" (Japan).

To obtain a finely dispersed MBP, the rib
bones of cattle are subjected to a mechanical
method of grinding using power grinders.

By means of multi-stage grinding and freez-
ing from minus 18 to 20°C and grinding on the
micro-grinder, MBP from the rib bones of cattle
was obtained. In order to determine the content of
minerals in MBP from rib bones, a physico-
chemical analysis of the resulting MBP was car-
ried out (Table 1).

Ne | Indicator, units of measurement

Results

Proteins, g/100 g

10,1

Fats, /100 g

6,7

Carbohydrates, g/100 g 0,5

MFMC, % max

76,7

A (w|N|-

Energy value, kcal/100 g

103,2

The physico-chemical analysis of MBP was
carried out, the protein content was found to be
more than 10 g per 100 g, which can be compared
with the protein content in beef paste (GOST
55334-2012).

A microstructural analysis was performed
to detect the presence of bone particles in MBP
(Figure 1, 2).

Figure 1 — Microstructure of MBP from cattle bones (30x magnification)
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Figure 2 — Microstructure of MBP from cattle bones (60 x magnifications)

Thus, the presence of bone particles, rang- The content of total viable count

ing from 0.5 to 1 mm in size, was detected, which
indicates the need for further processing of meat
and bone paste for its safe use in meat products
technology.

Table 2 — Microbiological indicators of MBP

(QMA&OAMO) in MBP is less than 1*10°
CFU/g; coliforms, L.monocytogenes, pathogenic
microorganisms including salmonella were not
detected (Table 2).

Microbiological indicators

Normalized indicator

Research results

QMA&OAMO

GOST 10444.15-94

Less than 1*10° CFU/g

E. coli group bacteria (coliforms)

No more than 5*10° CFU/g

Not detected in 0.0001 g

L.monocytogenes

GOST 31747-2012

Not detected in 25.0 g

WIN (-
- z

Pathogenic m/o including salmonella

Not allowed in 0.0001 g

Not detected in 25.0 ¢

As a result of microbiological analysis,
compliance of microbiological indicators with
established indicators according to regulatory
documentation was established.

Table 3 shows the analysis of MBP for the
content of macro and microelements.

Table 3 — The content of macro- and microelements in MBP

Ne | Name Content, mg/100 g | Regulatory document

1 | Calcium 5318.13+1063.63 P 4.1.1672-2003, p.11, p.3
2 | Magnesium 207,62+41,52 P 4.1.1672-2003, p.11, p.3
3 | Iron 8,35+1,67 GOST 26928-86

4 | Zinc Not detected GOST 33824-2016

5 | Copper Not detected GOST 33824-2016

The content of calcium, magnesium, iron
were found in MBP, while zinc and copper were
not detected.

MBP for the purpose of application in the
technology of meat products must meet the re-

quirements of food safety.The results of the analy-
sis are presented in Table 4.

Table 4 — Indicators of food safety of MBP

Ng Name Norms according to Content Regulatory document
regulatory documents
Toxic elements, mg/kg, no more:
Lead 0,5 0,056 GOST 20178-96
1 Arsenic 0,1 0,011 GOST 31266-2004
Cadmium 0,05 Not detected GOST 30178-96
Mercury 0,03 Not detected MUC 4.1.1472-03
Antibiotics, mg/kg, no more:
2 Levomycetin Not allowed Not detected ST RK ISO 13493-07
Tetracycline group Not allowed Not detected ST RK 1505-2006
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The studies of food safety indicators of
MBP showed the absence of antibiotics, pesti-
cides, cadmium, mercury and the permissible con-
tent of lead (0.056 mg/kg), arsenic (0.011 mg/kg),
caesium-137 (5.7 mg/kg).

Conclusion

As part of the study, meat and bone paste was
studied for physico-chemical and microbiological
indicators, as well as food safety indicators. A high
protein content (10 g/100 g), the content of elements
such as calcium (5318.13+1063.63), magnesium
(207,62+41,52) and iron (8,35+1,67) were deter-
mined. According to the results of microbiological
analysis, the compliance of meat and bone paste
with the requirements of microbiological safety was
established. A microstructural analysis was carried
out, which revealed the presence of bone particles
ranging in size from 0.05 to 1 mm. For future stud-
ies, it is proposed to use the method of enzymatic
treatment with pepsin and ascorbic acid in order to
break down bone particles.
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