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THE CREATION OF A NEW TYPE OF MEAT PASTE
WITH RADIOPROTECTIVE PROPERTIES

The paper is devoted to the study of properties and quality indicators
of functional meat-based products, which reduce the risk of toxic poisoning
of the organism by radionuclides and salts of heavy metals. Creation of new
meat product with radioprotective properties, which is able to remove salts
of heavy metals from an organism, strengthening its protective functions, is
of interest as a priority direction in food industry. The article analyses the
significance of developing meat products with radioprotective properties.
The components and their useful properties are considered, the physico-
chemical properties, microbiological indicators, amino acid composition,
radiological indicators are determined and organoleptic evaluation of meat
pastes is carried out. Production approbation of experimental samples of
meat pastes was carried out.

The results of microbiological studies have shown that the number of
mesophilic aerobic and facultative anaerobic microorganisms (OMAFAnM)
grown on nutrient medium MPA does not exceed the confidence interval
and amounts to 6.8 x 10 2CFU/g in canned meat “Meat Paste”. According
to data of radiological indices of canned products it can be concluded that
radionuclide content meets the requirements of SanPiN of permissible
levels and is at a safe level, which allows to consider ready products as
radiologically safe raw materials.

Keywords: functional food, meat product, paste, NBK, technology,

formulation.

Introduction

From the middle of the 19th century onwards, atomic bombs were built and the
use of ionising radiation sources expanded into the biosphere, with the consequent
release of large amounts of radionuclides. Once in the upper atmosphere, the
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radionuclides began to spread rapidly across the globe, depositing on the surface
of land, seas and oceans. This began to increase the background radiation in the
environment. Living organisms became exposed to additional radiation as a result
of human activities. For this reason radioprotectors, products with radioprotective
effect, began to gain popularity. By radioprotectors we mean everyday foodstuffs
containing essential amino acids, microelements, pectins; products with
anticarcinogenic, antioxidant properties. Taking into account the sensitivity of
the hematopoietic system to radiation, in order to stimulate hematopoiesis, it is
necessary to add up to 110-120 g of animal protein (liver, meat, fish) to the diet,
which is an additional source of protein [1].

The aim of the research: to create new types of meat pastes with functional
purpose and to test them in production conditions and to evaluate the complex
of qualitative indices.

Main tasks:

- to carry out research and development work on the selection of raw
materials and component compositions for the design of new types of meat pastes
of functional value;

- to simulate the formulation of a new type of meat paste with comprehensive
analytical and experimental research;

- to carry out production testing of a new type of meat paste with
radioprotective properties.

Materials and methods

Objects of research: raw meat (chicken meat, beef liver, ground beef category
1, beef trimmings, beef fat, NBK), protein PRO V-500, Prot 30.

In accordance with the experiment, a study was made of a set of qualitative
indicators and safety indicators, using standard and original methods to obtain
information on the composition and properties of research objects. The following
methods were used in the work.

The research was carried out on the basis of sanitary and hygienic requirements
for medicalprophylactic food products based on the following indicators:

Microbiological indicators:

—the number of mesophilic, aerobic and facultative-anaerobic microorganisms,
coliforms pathogenic according to GOST 23392-78, GOST 21237-75. Standard
methods for the study of microbiological indices in accordance with GOST 9959—
81 were used in the research; GOST 10.444-85; GOST 9958-81, GOST 9225-84,
GOST 10444.11-89, GOST 10444.5-85, GOST 30425, GOST RS0480-93.

Bacteriological parameters:

- freshness of meat. GOST 19496-93.

Physicochemical and organoleptic indices:
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- pH determination. Meat products. On methodical recommendations of
physical and chemical control in the meat industry. Kogan MB, Pozhariskaya
LS, etal.,, M. 1971;

- determination of the moisture content in accordance with GOST 9793-74;

- determination of organoleptic parameters according to GOST 9959-91 meat
products, GOST 7269-79 meat, GOST 9001.01.93.

Results and discussion

The objects of the research were raw meat (chicken meat, beef liver, ground
beef category 1, beef trimmings, beef fat, NBK), protein PRO V-500, Prot 30.

In accordance with the aim and objectives of the article, the assessment of a
set of qualitative indicators and the study of the influence of ingredient composition
on the functional and technological characteristics of the product, using standard
and original methods, which will allow to obtain information about the composition
and properties of the objects of research.

Qualitative and safety indicators of developed meat products:

- determination of radionuclides.

In order to achieve the initial objective of the research work, an ingredient
composition for a meat paste with anti-radiation properties has been selected.

Canned meat «Meat paste» is made of: beef, trimmings (beef trimmings)
with beef fat, onion, NBK, salt, black pepper.

Beef meat, which is used as the main meat raw material, is characterised
by its high protein content, which includes the essential essential amino acids
and substitutable amino acids. Due to the binding of water and fat, the structural
proteins of the muscle tissue form a structure in solution, which during heating
turns into a quasi-solid state, which makes the consistency of the product elastic,
strong, elastic and tender [2, 3].

Beef fat is an important ingredient in the paste recipe, affecting the
consistency, taste and colour of the finished product. If there is a lack of fat in
the recipe, moisture is cut off and broth and fat swellings form. The fat content
should not exceed 30 % [4].

Beef trimmings are close to beef in chemical and amino acid composition, but
due to the significant content of connective tissue and lymph nodes it is difficult
to process. The use of meat trimmings in the production of paste is an opportunity
to use raw materials that are rarely processed at enterprises [5, 6].

Phytoncides contained in onions are natural antibiotics and have a beneficial
effect on digestion. As a result of adding vegetable raw materials to meat products,
the cost of production is reduced, the acid-alkaline balance is levelled and a certain
reserve of alkaline minerals is created in the body [7, 8].
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NBK has bacteriostatic properties, regulates intestinal microflora, participates
in the process of digestion, causes death and suppresses the development of
putrefactive bacteria, normalises metabolism, and stimulates the body’s resistance
[9, 10]. Thus, our selected ingredient composition meets our initial requirements.

We have developed three variants of the canned meat paste recipe, which
are shown in Table 1.

Table 1 — Recipes for tinned meat paste

Name of raw Content kg, per 100 kg of raw material
material I variant Option 11 Option 11T
ialfee;ofrcy“ﬂet 55,00 65,93 60,00
2 Beef fat 15,9 14,07 10,00
3 Onions 5,00 49 49
4 Salt 1,01 1,01 1,01
5 Black pepper 0,1 0,1 0,1
fri]f;fir‘l‘;at 19,00 10,00 20
7 NBK 4,003 4,003 4,003
Total 100 100 100

In recipe variant 1, the high amount of beef fat compared to the other variants
led to an increase in the caloric content of the finished product and left an unpleasant
aftertaste. In Variant 3 of the recipe, a low beef fat content was observed, which
led to the loss of moisture and the formation of broth and fat edema. Variant
2 of the recipe has a sufficient amount of beef fat, which had a favourable effect
on the oily consistency, colour and taste of the meat paste. The organoleptic and
structural properties of the paste have improved thanks to the correct ratio and
combination of Category I beef and beef by-products (beef trimmings) in Variant
2 of the recipe for meat paste.

Thus, we have picked up II variant of recipes of canned meat paste for industrial
production. On the basis of the given data it is possible to draw a conclusion that
recipe compositions of meat paste consist of ingredients which enrich them with
radioprotectors, removing from an organism salts of heavy radioactive metals,
and also component compositions which possess biocompatibility of ingredient
composition and its parities, are bio-available.
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Microbiological tests on the developed functional meat pastes were carried
out to detect the number of mesophilic aerobic and facultatively anaerobic
microorganisms (QMAFAnM), E. coli bacteria, Staphylococcus aureus and
pathogenic bacteria from the genus Sa/monella.

Microbiological indicators of canned meat “Meat paste” developed by us at
Semipalatinsk meat canning plant LLP are presented in table 2.

Table 2 — Microbiological parameters of tinned meat paste

Designation of the
ND for the test
methods

Actual results

ND requirements obtained

Name of indicators

Microbiological indicators

weighted average

QMAFAnM, CFU/g,

max.

GOST 10444.15-94

1x10°

6,8 x 10%(confidence
interval 5.6 x 10
to 7.8 x 10%)

Escherichia coli
bacteria (coliforms)

GOST 31747-2012

in 1.0 g is not allowed

in 1.0 g not detected

S. aureus

GOST 31746-2012

0.1 g is not allowed

in 0.1 g not detected

Sulphite-reducing
clostridia

GOST 29185-2014

0.1 g is not allowed

in 0.1 g not detected

Pathogens, including
Salmonella

GOST 31659-2012

in 25 g is not allowed

in 25 g not detected

L. monocytogenes

GOST 32031-2012

in 25 g is not allowed

in 25 g not detected

According to the table 2, we can conclude that the number of mesophilic
aerobic and facultatively aerobic microorganisms (QMAFAnM) grown on nutrient
medium MPA does not exceed the confidence interval and is 6.8 x 10 2CFU/g,
E. coli bacteria, Endo, Ploskirev or Levin in 1.0 g were not detected, Staphylococcus
aureus coagulase- positive, sulphite-reducing clostridia in 0.1 g were not detected,
Salmonella and Listeria monocytogenes bacteria in 25 g were not detected.

Study of radiological properties of meat paste. We determined the safety
indicators of the developed canned meat «Meat paste», the results of which are
shown in Table 3.
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The radionuclide content is regulated in the raw materials and must not exceed
the permissible levels set by SanPiN.

Table 3 — Radiological indicators of canned meat paste

Name of indicator ND on test methods Norms according Actual r esults
to ND obtained
Contents cesium137 Bg/kg | MWI 70-94/5.06.001- 98 | no more than 160 less than 8
Strontium content-90 Bq/kg GN IgméO%BEI/RK not more than 50 8,6

Analysis of the data in the table leads to the conclusion that the radionuclide
content meets the requirements of SanPiN permissible levels and is at a safe level,
allowing the finished products to be considered as radiologically safe raw materials.

The canned food «Poultry meat paste» and «Meat paste» developed by us,
under production-industrial conditions at the enterprise LLP «Semipalatinsk meat
cannery» have the following organoleptic indicators shown in the table 4.

Table 4 — Organoleptic evaluation of meat paste

Characteristics and naming conventions

Name of indicators
«Meat paste»

Appearance Paste well cooked, with homogeneously shredded meat

Brown to grey-brown in colour. Taste and smell
characteristic of the meat, with no extraneous flavours
or odours

Taste, smell andcolour of
products

Consistency Paste

Sectional view

Stuffing is homogeneous, evenly mixed

Thus, after tasting, it was observed that the product has a high taste quality,
has a delicate pasty consistency, has a good biocompatibility of the ingredient
composition and has a pleasant taste and smell.

Conclusion

In order to create new meat pastes of functional purpose under the State
Programme of Industrial and Innovative Development of the Republic of
Kazakhstan for 2015-2019 (SPIIR), new types of canned meat «Meat paste»
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with anti-radiation properties were developed in the production and industrial
conditions of Semipalatinsk meat canning plant LLP.

According to the results of the research work on the selection of raw materials
and component composition for the construction of these types of meat pastes for
functional purposes, we can conclude that the component compositions of meat
pastes have a biocompatibility of ingredients and their ratios and are bioavailable.

The radionuclide content is at a safe level which allows the finished products
to be considered as radiologically safe raw materials.

The functionality of the new foodstuft is mainly due to the additional sources
of protein, of animal and plant origin, which have radioprotective properties and
which are intended to compensate for the lack of energy, plastic and regulatory
nutrients in the human body.

The new functional meat product has radioprotective properties and is
recommended for both mass and special, therapeutic and prophylactic nutrition.
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PAINOITPOTEKTOPJIBIK KACHUETTEPI BAP ET TAIITETIHIH
KAHA TYPIH ) KACAY

Makana azzanviy paduoHyKIUOMeEPMEH JCOHE ayblp Memall
my30apuvlmen Yolmmul VIAHY Kaynin memeHOememin em HeliziHOell
DYHKYUOHANObI OHIMOEPOIH Kacuemmepi MeH cana Kepcemriumepin
sepmmeyze apnanean. Aesadan ayelp memanioapovly my3vlH wbleapyad
Kabinemmi, paouonpomexmopavlk Kacuemmepi 6ap, OHulY Kopaay
DYHKYUANAPBIH HEI2AUMAMbBIH HCAHA e OHIMIH KYypY MAMAaK OHepKaCciOiHOe
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baceim Oazbim peminoe Kbl3bl2yWbliblK myovipaosi. Makarada
paouonpomexkmopavlK Kacuemmepi 0ap em 6HIMOepiH 93ipreyoiy
MaHvI30bLIbI26l MAI0aHObl. Kypamoacmap dicone oaapovly naioansl
Kacuemmepi Kapacmulpuliobvl, QUIUKAILIK-XUMUALLIK Kacuemmepi,
MUKPOOUONO2UANBIK KOpCemKiumepi, amMun KblUKbLIObIK KYPAMbL,
PAOUONOUANBIE, KOPCeMKimepi aHbIKMAlobl JHCOHe em nawmem
KYpamvlHa Kipemin opeanoienmuKkaivly oazanay scypeizindi. Em
nawimemmepiniy moxcipubenix yieinepin oHOIipicmix 6aiKayoaH emxisy
JHCYpRI3INOL.

Muxkpobuonozusnvly sepmmeynepoiy nomuodicenepi « Em nawmemiy
KoHcepsinepinoe EI1A kopexmix opmaoda ecipineen me30punvoi aspobmul
JHICOHe hakyrbmamuemixk-anaspoomel muxkpoopearnuzmoep (MADPAuM)
camvl cenimoi uHmepsandan acnatiovl dsxcone 6,8 x 102 KOE/e Kypaiiovl.
Komncepsinepoiy paduonozusneik kepcemxiuimepiniy Oepekmepi O0UbIHA
paouonyknuomepoiy Kypamor CanEscH mananmapuina cotikec keneoi
JrcoHe 0aliblH OHIMOepOi paoduoso2UALLIK KAVINCi3 WuKizam peminoe
Kapayaa MyMKiHOIK bepemit Kayinciz 0eneetioe 601aobl 0e2eH KOPbIbIHObL
arcacayza 601a0vl.

Kinmmi ce30ep: ¢ynxyuonanovr mamaxmany, em eHimi, nawimen,
TEK, mexnonozus, peyenmypa.

*M. b. Pebezos
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TexHosnoruil u ynpasnenus umenu K. I'. PazymoBckoro,
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CO3JAHHUE HOBOI'O BUJA MACHOI'O TAIITETA,
OBJAJIAIOIIETO PAJTMONTIPOTEKTOPHBIMA CBOMCTBAMHA

Cmamus noceswerHa uccied08anuio ceolcme u noxkazameinell
Kauecmea (YHKYUOHATbHBIX NPOOYKMOE HA MACHOU OCHO8e, KOMOopble
CHUICAIOT PUCK MOKCUYECKUX OMPABLEHUI OP2AHUZMA PAOUOHYKAUOAMIU
u conamu maxcenvix memannos. Co30anue HOB020 MACHOZ0 NPOOYKMA,
Komopwlil 001adaem paouonpomeKmopHuLMU CE80UCMEAMU, CHOCOOHbIL
8bI600UMb U3 OPSAHUSMA COTU MANCETbIX MEMANN08, VKPENIAUULL
€20 3awumusle QYHKYUU, NPeOCmasisiem uHmepec 6 Kauecmee
NPUOPUMEMHO20 HANPABNIEHUS 8 NUUeBOL NPOMbIULIEHHOCMU. B cmambe
NPOAHATUIUPOBAHA 3HAUUMOCT PA3PAOOMKIU MACHbIX NPOOYKMOE,
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obnadarowux paouonpomexmoprvimu ceoticmeamu. Paccmompenul
KOMNOHEHMbL U UX NOJIe3HbLE CBOUCMEA, ONpedeieHbl PUIUKO-XUMUYECKUe
CBOUCMBA, MUKPODUOTIOZUYECKIE NOKA3AMENU, AMUHOKUCIOMHBIIL COCNAB,
paouonocuyeckue nokazamenu u nposedeHd op2aHoIenmuiecKas OyeHKa
8x00auUe 6 cCOCMAas MACHbIX nawmemos. Ilposedena npouzsoocmeennas
anpobayus ONLIMHLIX 00PA3Y0E MACHBIX NAUMEMOB.

Pesynomamer Mukpoobuonocuueckux uccied08aHull NoKa3aiu,
umo 6 Koncepsax «MscHoll nawmemy KOAUYECMBO Me30PUNLHBLX
aspoOHbIX U PAKYIbMAMUBHO-AHAIPOOHBIX MUKPOOP2AHUIMOS
(KMADAnM), evipawennvix Ha numamenvHoli cpede MIIA He npesviuiaem
Odosepumenvrozo unmepsana u cocmasnsem 6,8 x 102 KOE/z. 1o daunbim
Paouono2uyeckux nokasamenel KOHCEePE08 MOICHO COenamy 8bl800, 4Mo
cooeparcanue paouoHykiuoos coomeememeayem mpebdoganusim CanlluH
O00NYCMUMBIX YPOGHEL U HAXOOUMCSL HA OE30NACHOM YPOBHE, NO3BOAIOUIEC0
paccmampusams 20mosvie nPoOYKmbl KaK paouoiocuiecku 0e3onactoe
coipue.

Kniouesvie crosa: ¢ynxkyuonanvnoe numanue, MACHOU npooyKm,
nawmem, HEK, mexunonoeus, peyenmypa.
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Tepyre 11.03.2022 x. xi0epinmi. bacyra 25.03.2022 k. K0T KOUBUIIHI.
DneKTpoHEI Oacta
2,86 Mb RAM
[HapTTe! 6acna Tabars 8,75.
Tapanever 300 nana. baracer kemiciOoifprHIIA.
Kommsiotepne 6erreren A. K. Temupranunosa
Koppexropaap: A. P. Omaposa, T. K. Opa3zanunosa
Tanceipsic Ne 3962

Cnano B HaOop 11.03.2022 r. [Toamucano B meyats 25.03.2022 r.
DNEKTPOHHOE U3/1aHue

2,86 Mb RAM
Ve n. i 8,75. Tupax 300 3x3. Llena noroBopHast.
Komnsrotepnas Bepctka A. K. Temupranmunosa
Koppextopsr: A. P. Omaposa, T. K. Opazanunosa
3aka3 Ne 3962
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