ISSN 2518-1491 (Online),
ISSN 2224-5286 (Print)

KA3AKCTAH PECITYBJIMKACDHI
YJTTBIK FbIJILIM AKAJJEMUACBIHBIH

J.B. CoxolbCKHUI aThIHIAFBI
«Kanapmatii, karaan3 KOHE EKTPOXUMHUS HHCTUTYTH AK

XABAPJAPLI

N3BECTUA

HALIMOHAJIbHOM AKAJEMHU HAYK
PECITYBJIMKI KASAXCTAH

AO «/HCTUTYT TONIMBA, KaTaaus3a U

anekrpoxumun uM. J1.B. Cokombckoroy»

NEWS

OF THE ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

JSC «D.V. Sokolsky institute of fuel,

catalysis and electrochemistry»

SERIES
CHEMISTRY AND TECHNOLOGY

2 (455)

APRIL - JUNE 2023

PUBLISHED SINCE JANUARY 1947

PUBLISHED 4 TIMES A YEAR



ALMATY, NAS RK

Bac pexakrop:
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KaTaJlu3 XKOHe EeKTPOXHMHs HHCTHTYTBIHBIH» 6ac TupekTopsl (Anmarsl, Kasakcran) H = 4
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(Pemunr, Anrmust) H = 40

TEJITAEB Bargar Bypxan6aiiyiael, TeXHHKAa FHUIBIMIAPBIHBIH JIOKTOpBL, mpodeccop, KP ¥FA
koppecnonaeHT-myuieci, Kazakcran PecmyOmukacel MuaycTpus jxoHe HH(PAKYpBUIBIMIBIK JaMy MHUHHCTPIIITL
(Anmarsr, Kazakcran) H =13

DAPYK Acana [lap, Xampmap ams-Makuna IIereic MemuIMHa KOJUIEIDKIHIH Ipodeccopsl, Xammapn
yuausepcutetini Ibrbic MenunuHa daxynsreti (Kapauw, [Tokicran) H =21

DA3BIJIOB Cepik [Ipaxmeryibl, XUMHsS FbUIBIMIAPBIHBIH TOKTOpPHL, mpodeccop, KP ¥FA akamemuri,
OpraHuKabIK CHHTE3 )KOHE KOMIp XUMHSCHI HHCTHTYThI JUPEKTOPBIHBIH FHUIBIMH KYMBICTA )KOHIH/IET1 OpbIHOACAPbI
(Kaparannsr, Kazakcran) H =6

KOPOBEKOBA Illapuna ’Kopo6eKKbI3bl, XMUS FBUIBIMIAPBIHBIH JTOKTOPBI, Tpodeccop, Keiprezcran ¥YFA
akazgemuri, KP ¥FA Xumus xone XuMusuiblk TexHoorust uHCTuTyThI (bimkek, Keipreiscran) H = 4

XAJ/IMKOB [I:xypabaii XaJuKOBHY, XHMHs FbUIBIMAApPBIHBIH JOKTOpBI, mHpodeccop, Toxikctan FA
akanemuri, B.M. Hukutun arsiagarel Xumus nHetutyThl (Jyman6e, Toxikcran) H= 6

DAP3AJINEB Barug Mexkuaoribl, XUMHUs FBUIBIMIAPBIHBIH JOKTOPHI, ipodeccop, ¥FA akanemuri (Baky,
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T'APEJIMK Xempa, ¢unocodpus mokrtopsl (PhD, xmmms), Xanpikapasblk Ta3a OHE KOJTAHOATBl XUMUS
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Bocrounoit meauuunel yausepcutera Xamaapaa (Kapauu, [Takucran) H = 21
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KOPOBEKOBA Illapuna Kopo6exkoBHa, [OKTOp XHMHYECKHX Hayk, mpodeccop, akamemuk HAH
Keipreizcrana, MuctutyT xumun 1 xumuueckoid Texnoinorud HAH KP (bumkek, Keipreicran) H = 4
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Abstract. The purpose of the study is to develop a technology for beef
sausages using malt with improved organoleptic and nutritional properties, as
well as to study the content of the mineral composition of the product. To obtain
reliable results of the study, the following methods were used: moisture
determination method according to GOST 9793-2016 “Meat and meat products.
Methods for determination of moisture content”, acid number determination
method according to GOST R 554802013 Meat and meat products.Method for
determination of acid value, inductively coupled plasma mass spectrometry.
Experimental production of cooked sausages showed that the use of vegetable
raw materials of the enricher in the preparation of sausages makes it possible to
rationally use meat raw materials, reduce the cost of production, and improve
the nutritional and biological value of products, which affects the organoleptic
indicators of products. According to research, the use of malt sausage is optimal,
as it participates in creating the basis of a balanced ratio of the main food
components.

Keywords: sausage, malt, minerals, beef, method, determination,
results, GOST, meat
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AHHOTANUsA. 3epPTTEYAiH MaKCaThl OPTAHOJICTITUKAIBIK )KOHE TaraMJIbIK
KAacHeTTepl JKAaKCApThUIFAH YBITTHI IalJaJaHbIl CHBIP €TIHEH JKacaliFaH
IIYKBIKTAp TEXHOJIOTUSCHIH >Kacay, COHBIMEH Karap ©HIMHIH MUHEPAIBIK
KYpaMbIH 3epTTey OOJIBIN TaObUTaNbl. 3EPTTEYIiH CEHIMII HOTHKEIEpiH airy
YIIH KeJeci oicTep KOJNAAHBUIbI: BUIFAIIBUILIKTEI aHbIKTay 9onici MEMCT
9793-2016 «ET >xoHe er eHimzepl. bImFanmbUIBIKTBI aHBIKTAY OmICTEPI»,
MEMCT R 55480-2013 ET >xoHe er eHimzaepi OOWBIHIIA KBIIIKBUT CAHBIH
aHbIKTay ofici. KpIIKBIIABIK MOHIH aHBIKTAY 9J1iCi, MHIYKTUBTI OalaHbICKaH
IUTa3MajblK Macc-criekTpoMerpus. I[licipiareH HIyKBIKTapAblH TXIpUOETIK
yaruiepi OaWbITKBIINI PETiHAEC OCIMAIK IIHUKI3aThIH TMakgajaHy €T HIUKi3aThIH
YTBIMIBI TIalilanaHyFa, OHIMHIH ©3IHIIK KYHBIH TOMEHJAETYre, OHIMHIH
TaFaMIbIK KOHE OMOJIOTHUSIIBIK KYHIBUTBIFBIH JKaKCapTyFa MYMKIH/IIK O€peTiHIH
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KepceTTi, OyJ1 eHIMICPAiH OPraHOJENTHKAIBIK KOPCETKIIITEpiHE dcep eTei.
3eprTeyaepre COMKeC, YBITTHI IIYKBIKTapJa IMaijagany OHTAWIbl OOJBIT
TaObIIAAbI, OWTKEHI ON HETi3Ti TaraMmJbIK KOMIIOHEHTTEPHAiH TeHrepimai
KaThIHACKIHBIH HET131H KypyFa KaThICa Ibl.

Tyiiin ce3mep: HIYKBIK, YBIT, MUHEpPAIIBIK Kypam, CHUBIp €Ti, 9Iic,
aHbIKTay, HOTHXKEenep, MEMCT, et

Kapaxbuianasipy: byn 3eprrey«Man koHE ©CIMIIK TEKTEC aybul
HIapyambUIbIFbl IIHUKI3aThIH KEHICH[1 KaJIbIKChI3 KaliTa eHIeY» FbUIbIMU-
3eprTey  JkobacwiOoibiHIIa kyprizinmi. Kazakcran PecrmyOnukachlHBIH
Heicananb! KapKplianabIpy Oargapiamachl aschlHAa KapKeluianabiprad (I'pant
Ne BR10262555).

©M.K. KacbimoBa, P.C. Anubexos, 3.1U. Kod:kacaposa, I.3. OpbiMOeToBa,
K.A. Ypa36aeBa*, 2023
IOxHno Kazaxcranckuii yausepcutet uM. M. Aya3osa, Kazaxcras.
E-mail: orim_77@mail.ru

XAJIAJIHBIE KOJABACHBIE U3AEJINA U3 I'OBAJINHBI C
HNCITIOJIB3OBAHUEM COJIOJA

KacbimoBa Maxabar KyanablkoBHA —  KaHIuAaT XUMUYECKHUX  Hayk,
npogeccop.fOxno-Kazaxcrancknii  yHuBepcuteT wuMeH M. Ays30Ba. Bricmmas mkona
TexctunsHOM U nuieBoi nHxxenepuu. [llpimkent, Kazakcran

E-mail: mahabbat 67@mail.ru. ORCID:0000-0002-4789-7148;

AnubexoB PapmanGexk CynranH0exkoBHY — KaHAWOAT XHMHYECKHX HayK,
npogeccop.fOxHo-Ka3zaxcTancknii  yHuUBepcuTeT #MeH M. Ay330Ba. Bricmas mkona
TexctunpHOU U nuineBoi nmwxeHepun. llIsiMkenT, Kazakcran

E-mail: ralibekov@hotmail.com. ORCID:0000-0002-0723-3101;

Ko6xkacapoBa 3uba McaakoBHa — KaHIMAAT TEXHHUUYECKUX Hayk, AOLEHT. HOxHO-
Kazaxcranckuit ynuBepcuter umeH M. Ayn3oBa. Boicmiasi mikona TeKCTHIBHOM M MUINEBOM
nmxeHepun. [lIeiMkenT, Kazakcran

E-mail: k.z.i@bk.ru. ORCID:0000-0001-5419-7484;

OpbimbetoBa I'ysi0aru IMMTOBHA — TEXHUKA FHUIBIMIAPBIHBIH KaHIUAAThI, JOLEHT.
M. OyesoB areiHAarsl OHTYCTIK Kasakcran yanBepcureti. ToKpIMa skoHE TaMaK MHXESHEPHUSICHI
skorapel MekTedi. [lIsivkenT, Kasakcran

E-mail: orim_77@mail.ru. ORCID:0000-0001- 8987-3366;

Ypa3ztaea Knapa A0apa3zaxoBHa — KaHIUJAT TEXHUUYECKUX HayK, IOLEHT. FOxHO-
Kazaxcranckuii ynusepcuter umeH M. Ayns3oBa. Beicmiast mkona TeKCTHIBHOM M MUILEBOM
nmkeHepun. lIsiMkenT, Kazakcran

E-mail: klara abdrazak@mail.ru. orcid:0000-0002-6922-5940.

127


mailto:orim_77@mail.ru
https://orcid.org/0000-0002-4789-7148
mailto:ralibekov@hotmail.com
https://orcid.org/0000-0002-0723-3101
mailto:k.z.i@bk.ru
mailto:klara_abdrazak@mail.ru
https://orcid.org/0000-

OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

AnHoranus. llens wuccnemoBanuss — pa3pabOTKa TEXHOJIOTHH
KOJIOACHBIX M3/ICTNI U3 TOBSIUHBI C HCIIOJIb30BAHUEM COJIOJA C YITyUIICHHBIMH
OpPraHOJIEITUYECKUMU W TUTATebHBIMH CBOWCTBAMHU, a TaKXe H3ydeHHE
COZICpaHMUsI MUHEPATbHBIX COCTaB MpoaykTa. (s momydeHusi qOCTOBEPHBIX
pe3yabTaTOB HCCIEAOBAaHUS HCIOJB30BAIM  CIEAYIOIIUE METOABI: METOA
onpeneneHuss BraxkHoctd mo QOST 9793-2016 “Meatandmeatproducts.
Methods for determination of moisture content”, MeTox ompeneacHUs
kucnotHoro yucna mo QOSTP 55480-2013 Meat and meat products.
Methodfordeterminationofacidvalue, Macc-criekTpoMeTpusi ¢ HMHIYKTHBHO-
CBsI3aHHOM TM1a3Moil. OmnbITHAass BBIPA0OOTKAa BAPEHBIX KOJNOACHBIX H3IETUI
MoKa3ajga, YTO WCIOJb30BAaHUE PACTUTENBHOTO ChIpbsi OOOTaTUTENs MpU
MIPUTOTOBIIEHUU KOJIOACHBIX W3JIEHA MO3BOJISIET PAIlOHATBHO HCIOIB30BaATh
MSICHOE ChIpb€, CHHU3UTh CE0ECTOMMOCTh MPOAYKIHHU, YIYUIIUTh MHUILEBYIO U
OHMOJIOTHYECKYIO IIEHHOCTh MPOAYKIIHH, 4TO CKa3bIBACTCS Ha
OpPraHOJIEITUYECKUX MOKa3aTensax MpoAaykiuu. CoriacHO HCCIEIOBAHUSIM,
WCIONIb30BAaHUE COJIOJ]Aa B KOJOACHBIX M3MEIHSIX SIBISCTCS ONTUMATBHBIM, TaK
KaK CIOCOOCTBYET CO3/IaHUIO OCHOBBI JUJIsl COQIaHCUPOBAHHOTO COOTHOIIECHUS
OCHOBHBIX MTUIIEBBIX KOMIIOHEHTOB.

KuroueBble ciioBa: xonbaca, coioll, MUHEPAJIbHBIA COCTaB, TOBSAIMHA,
MeToz, onpeaenenue, pesyasrarsl, [OCT, Msco

DUHAHCHPOBAHME: JlanHoe HCCIIEI0BAaHUE BBIIIOJIHSJIOCH
COTTIACHOHAYYHO-UCCIIEIOBATENbCKOTO TpoekTa «KomrekcHas Oe30TxomHas
nepepaboTka CeIbCKOXO3SHCTBEHHOTO ChIPbS >KUBOTHOTO M PAaCTUTEIBHOTO

NPOUCXOXKICHUS» B paMkax IlporpamMmel 1neneBoro ¢uHaHcHpoBaHHS No
BR18574252
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Introduction

Currently, sausages and delicacie products are considered to be a large
and dynamically developing trade direction of industrial goods in the market of
Kazakhstan. They have a long tradition and their market position influences
other industrial products.The production of sausages is highly competitive, and
small private entrepreneurs and well-known large institutions work intensively
in this area.Sausage products are considered an important barometer in the diet
of the population.In the conditions of the rapid development of the economy, the
consumption of sausage products also increases significantly;and if the financial
situation of people worsens, the demand for sausages will decrease accordingly.
In the production of domestic sausages, selected types are in great demand
among the population.The share of boiled andsemi-smoked sausages accounts
respectivelyfor 38.6 % and 18,1 % (2015 g.). At the same time, per capita
consumption of sausage products is increasing every year.

Consumption of sausage products is subject to seasonal fluctuations. The
intensity of use increases before the holidays, as well as during the cold season.
In summer, meat products are replaced with vegetables and fruits. To balance
such fluctuations, meat production in winter increases by 2—3 times compared to
summer.

The range of Kazakhstani sausages is wide. Can sell sausages of dozens
of brands from the same industry.At present, according to the consumption of
the main types of sausages in Kazakhstan, the share of semi-smoked sausages is
approximately 45 %, sausages and wieners 14 %, boiled sausages 35 % and other
types of sausages and delicacies 6 % (Analysis of the sausage market in
Kazakhstan — 2023) (Figure 1).
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Figurel-Segmentation of consumption of sausages in Kazakhstan

Currently, the production of meat products has increased significantly,
including the production of sausages, which are developing in several directions:

1. use of new types of raw materials and food additives;

2. increase the range of products;

3. mastering new equipment and technologies (Zheleuova, 2021;
Orymbetova, 2019; Alibekov, 2018).

New types of raw materials are used to stabilize and emulsify minced
meat, to replace the meat equivalent and improve the quality of meat
(Kassymova, 2020; Bakharev, 2006).

The introduction of non-traditional plant families (pumpkin, sweet
pepper, eggplant, tomato, carrot, etc. and products of their processing) into the
composition of meat products will undoubtedly make it possible to obtain active
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amino acid complexes that provide physiological completeness and high
digestibility of products in biological terms (Uzakov, 2008; Beisenbaev, 2014).

The nutritional value of mechanically processed meat is higher than that
of conventional meat. Adding 5-25 % mechanically ground meat to minced beef
improves its flavor and texture. The bone fat formed during mechanical
deboning of beef gives the product a new quality, and the amount of calcium in
its content increases (Velichko, 2019; Kobzhasarova, 2021).

There is information about the use of different ingredients in the
production of sausages (Slozhenkina, 2015; Bobreneva, 2003; Gordynets, 2004;
Khamagaeva, 2006; Dumin, 2002). When developing new types of meat
products, one of the criteria for evaluating their recipes is the normalization of
the chemical composition of the product from the standpoint of the optimal ratio
of protein and fat. The solution of this problem is facilitated by the directed use
of protein preparations to improve the functional properties of minced meat. At
the same time, the lack of muscle protein in minced meat is compensated by an
increase in moisture binding capacity, water holding capacity and fat-retaining
capacity, as well as an increase in the stability of sausages during storage, an
increase in the volume of production while reducing the consumption of meat
raw materials, increasing nutritional value and reducing the cost of the product.

The development of recipes for sausages with a pumpkin protein-
carbohydrate complex was based on modern principles of healthy nutrition,
based on the selection of certain types of raw materials and their ratios that would
provide the required quality characteristics of the product. To confirm the
feasibility of using the pumpkin protein-carbohydrate complex, as well as the
correctness of the chosen level of their introduction, we conducted studies,
including the determination of the general chemical composition and studies on
the organoleptic evaluation of finished boiled sausages.

In relation to protein substances, their bioavailability for assimilation by
the body, the availability of digestive bonds cleaved by the action of enzymes
and bioactivity are distinguished.

The bioavailability of proteins is characterized by their ability to be
broken down under the action of digestive enzymes into separate fragments
(amino acids and peptides), which can be resorbed by the intestinal wall and
assimilated by the body. Bioactivity characterizes the ability of the product to
stimulate the processes of internal metabolism, secretory activity.

Thus, the correlation between the biological value of proteins and their
amino acid composition can be valid only if the rates of digestion by digestive
tract enzymes, the digestibility of components and their bioactivity are
sufficiently high.

131



OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

The bioavailability of protein and the degree of its absorption depends on
many factors. In particular, it is due to the nature of the protein and its structure:
connective tissue proteins are broken down worse than muscle proteins; native -
worse than denatured.

Changes in the physical structure of meat (the degree of dispersion due
to grinding) and the biochemical structure of the protein (denaturation), increase
the availability of components to the action of digestive enzymes (Baitukenova,
2021; Zinina, 2015; Boreskov, 2000).

Also, premium-segment sausages are practically not produced in
Kazakhstan. Demand for elite meat products - natural, “meat-containing”,
healthy has grown. For a healthy lifestyle, first of all, the quality of products is
important, not their price.

In this regard, the use of methods of mechanical processing of raw
materials and new types of food additives are considered relevant.

The purpose of the study is to develop a technology for beef sausages
using malt with improved organoleptic and nutritional properties, as well as to
study the content of the mineral composition of the product.

To obtain reliable results of the study, the following methods were used:
moisture determination method according to GOST 9793-2016 “Meat and meat
products. Methods for determination of moisture content”, acid number
determination method according to GOST R 55480-2013 Meat and meat
products.Method for determination of acid value, inductively coupled plasma
mass spectrometry.

Materials and methods

Experimental samples were prepared using the additive with the
following mass fraction based on meat: 0,5 %, 0.7 %, 1.0 %, 1.25 and 1.5 %.

The scanning electron microscope is based on the use of a pre-formed
thin electron beam (probe) whose position is controlled by electromagnetic
fields. This control (scanning) is in many ways similar to the scanning process
in television kinescopes.The electron probe sequentially passes over the surface
of the test sample (Bykov, 2012).

Under the influence of beam electrons, a number of processes occur that
are characteristic of a given material and its structure. These include the
scattering of primary electrons, the emission (emission) of secondary electrons,
the appearance of electrons that have passed through the object (in the case of
thin objects), and the appearance of characteristic radiation. In a number of
special cases (luminescent materials, semiconductors), light radiation also
occurs.

Registration of electrons leaving the object, as well as other types of
radiation (characteristic, light) provides information about the various properties
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of micro-sections of the object under study. Accordingly, the display systems and
other elements of scanning microscopes differ depending on the type of detected
radiation.

Synchronously with the sweep of the electronic probe, an image is built
on the computer monitor (the brightness of the pixel on the monitor is
proportional to the magnitude of the recorded signal). For example, in the case
of a scanning electron microscope in the secondary electron current indication
mode, the value of the secondary electron current determines the depth of
brightness modulation on a computer monitor. A scanning electron microscope
of this type allows you to obtain an increase of 5—1,000,000 times with sufficient
image contrast.

The resolution of scanning electron microscopes of this class is
determined by the diameter of the electron probe and the sample material and is
10 angstroms.

Organoleptic and physic-chemical parameters of finished products were
determined accordingly according to GOST R 52196-2017 (Uvarova, 2007).

Results and discussion

Experimental production of cooked sausages showed that the use of
vegetable raw materials of the enricher in the preparation of sausages makes it
possible to rationally use meat raw materials, reduce the cost of production, and
improve the nutritional and biological value of products, which affects the
organoleptic indicators of products.

Sensory evaluation of a food product by its organoleptic propertiesaffects
the choice and demand of consumers much more than thechemical composition
and nutritional value. Therefore, the results
of the effect of the combined extract on the organoleptic characteristics of the
studied meat product are ofsignificant value (Zheleuova, 2021).

The results of the assessment of organoleptic indicators of new products
are presented in Table 1.
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Tablel - Organoleptic indicators of new products

Characteristics of the organoleptic properties of control and model samples
Nameofin Model sample Model sample Model sample
dicator #1 Control [#2- with the Model samp_lq #3 #4- with the Model sample #5 #6- with the
. with the addition . o, |withthe . o
sample addition of o addition of 1% - addition of 1.5%
0f 0.7% malt addition of 1.25 malt
0.5% malt malt malt
Long loaf
Appearan | with a .
ce clean, dry dry clean dry clean The surface is even, clean and dry, no damage to the shell]
surface
Uniformly Uniformly colored Uniformly
colored and . . colored and
Sectionalv mixed minced and mixed minced mixed minced
. Darkpink |Darkrosered |Darkrosered X meat from pink-red X
iew meat from pink- color without era meat from pink-
red color without spols 1Y lred color without
gray spots P gray spots
. resilient, . resilient,
Consisten - - - resilient,
resilient  |resilient resilient homogeneous . |homogeneous
cy . homogeneous elastic .
clastic elastic
Peculiar to
this type
of
product,
without Peculiar to this . . Peculiar to this  |Peculiar to this
. Peculiar to this . . . .
foreign type of product without [product without Peculiar to this
Tasteands type of product, . . o
mell taste and  |product, without foreign foreign taste and |foreign taste and product, juicy in
smell, without iaste smell, with the [smell, with the aromaltaste
with the  [foreign taste aroma of spices |of spices
aroma of
spices,
moderatel
y salty

According to organoleptic indicators(table 1, figure 2), samples # 3-5
with an additive content of 1.0-1.5 % showed the best result, i.e.bystructures,
consistency, texture, as well as by the complex sensation in the oral cavity caused
by the taste, smell and texture of the food product.

To obtain accurate and reliable numerical values of product quality
indicators established by the organoleptic method, it is necessary to use the
method of evaluating food products according to several quality indicators, in
which their estimates, expressed in points. The method allows you to set the
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levels of partial (for individual indicators) and general (for a set of indicators)
quality.

The results of the sausage evaluation method presented in Figure 2.

Model sample #2- with the

Control sample #1 addition of 0.5% malt
Appear appear
ance ance
smell Sect'lon sect_uon
al view al view
onsist /) \fonsist
Taste
ency ency

Model sample #3 with the addition of 0.7 % malt Model sample #4- with the addition of 1 % malt

Appear
ance
5
Section sectio
smell . nal
al view .
view
onsist onsist
Taste ency ency
Model sample #5 with theaddition of 1.25 malt Model sample #6- with theaddition of 1.5 % malt
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Figure 2 - Organoleptic evaluation
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According to the results of the method for evaluating sausage products,
which are presented in Figure 2, it can be seen that with the addition of malt 1
and 1.25 % they are inferior only in taste to samples with the addition of 1.5 %

malt.

Table 2 shows the physico-chemical indicators of boiled sausage
prepared with the addition of malt powder.

Table 2 - Physical and chemical indicators of boiled sausage prepared with the
addition of additive powder

Indicators Control Model samples
sample Nel No2 | Ne3 | Ne4 | Ne5
Mass fraction of ash in terms of dry 1,0 2,0 2,0 2,1 2,1 2,1
substance, %
humidity 72 65,5 65 62 62 62
pH 7,0 6,9
Mass fraction of table salt in terms of dry 3,1 3,1
substance, %
Water-holding capacity, % 85 85 | 84 | 84 | 83 | 83

The pH value of halal cooked sausages was determined from model
samples. As a result, all samples of sausages have a neutral environment and

amounted to pH=6.9.
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In the control sample, the moisture content of finished sausages was 72
%. Based on the research work, for the model sample Ne 1, the humidity was
determined and is equal to 65.5 %, for the model sample Ne 2—65.0 %, for the
model samples Ne 3—5, the humidity was 62 %.

The amount of table salt in boiled sausages did not change with an
increase in the mass fraction of the addition and amounted to 3.1 %.

The analysis of the obtained results showed that at the rate of nitrite
content in boiled sausages not more than 0.005 %, the acceptable level of nitrite
content is found in the samples.

The most important factors determining the quality and yield of sausages
are the degree of meat grinding and the correctly selected moisture content of
minced meat. Boiled sausages have on average acceptable quality with minced
meat stability of at least 85 % by weight, water-holding capacity of about 85 %
of the total moisture content in minced meat. In this case, the water-holding
capacity in the model samples is in the range of 83—-85 %.

Finished sausages are stored at a temperature of 0—12°C and air humidity
of 75-78 % for no more than 10 days.

The amount of macro- and microelements in the finished product was
determined using an electron microscope. An electron microscope is an
instrument that allows you to obtain a high-precision image of the surface of a
sample. Since the image obtained in an electron microscope is three-
dimensional, it is convenient to study the structure of the surface.

X-ray pattern of samples taken with an electron microscope are shown in Figure
3.

(a)control sample b (model sample)
Samples elements composition, %
(0] Na Mg | P Cl K Ca Fe Zn
Control sample (a) | 24,35 | 26,49 | 1,57 | 7,31 3321 |85 1,48 0,16 0,14
Model sample (b) | 29,75 | 22,4 1,74 | 10,17 | 26,22 | 9,09 2,30 0,14 0,36

Figure 3 - X-ray image of samples taken with an electron microscope

According to the chemical results obtained in the ICP-MC mass
spectrometer of the samples and as content it was observed that the amount of
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macro and microelements in the sausage product enriched with the use of malt
increased.

The amount of macro and micronutrients in the studied finished product
was studied under an electron microscope. An electron microscope is a tool that
allows you to take a high-precision image of the surface of a sample. Because
the image obtained in the electron microscope is three-dimensional, it is
convenient to study the structure of the surface.

According to research, this type of raw material is optimal and is made
on the basis of a balanced ratio of the main food components, which ensures
good digestion and digestibility of the stomach.

Conclusions

Experimental production of cooked sausages showed that the use of
vegetable raw materials of the enricher in the preparation of sausages makes it
possible to rationally use meat raw materials, reduce the cost of production, and
improve the nutritional and biological value of products, which affects the
organoleptic indicators of products. According to research, the use of malt
sausage is optimal, as it participates in creating the basis of a balanced ratio of
the main food components.
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