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The development strategy aimed at creating the independence of the use of our raw materials by domestic
meat producers is currently achieving the following goals: building modern production facilities and introducing
new primary and processing technologies; expanding the assortment of meat products. The scientific research works
carried out during the development of technology for the production of meat products by replacing a certain amount
of beef or chicken with vegetable raw materials are important. Production of meat products based on these raw
materials allows effective use of local raw materials, production of functional products and expansion of the range
of meat products. The purpose of the study is to consider the features of the production technology of sausage meat
product enriched with jida. The article presents the processing of the meat product production technology by
enriching its composition with raw materials of vegetable origin - jida powder and the analysis of the mineral
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content of the finished product. The research work was carried out at the ""Food Engineering' department of the M.
Auezov South Kazakhstan University and at the ""Construction and Biochemical Materials' regional test laboratory
of engineering profile. Raster electron microscope (REM) and inductively coupled plasma mass spectrometry (ICP-
MS) methods were used to determine the amount of mineral substances in meat products - sausage. The specialty of
this work is the technology of product production using vegetable raw materials to enrich the content of meat
products - sausages with minerals. Vegetable raw material - jida powder, by using it in the production of functional
meat products, enriches the mineral content of meat products, and also by replacing a small part of meat raw
materials, contributes to increasing the yield of the product. Jida powder is a vegetable raw material that is soluble in
cold water and rich in dietary fiber, vitamin C, flavonoids and organic acids and does not cause losses in the
production of food product. Jida powder production technology consists of: cleaning berries from dust and impuri-
ties (passing them through a sorting fan); crushing (optimal duration of berry crushing in the 1V-1 crusher t= 52-65
sec, rotation speed of the working body 12000 rpm); drying (dry in the sun for fruits with a high sugar content).

Keywords: sausage, jida powder, milling, mineral composition, sausage.
KUJIEMEH BANBITBHIJIFAH ET OHIMI - COCUCKA
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OmanovlK em OHIMOEpIH OHOIpywiiepOiy 63 WIUKI3AmMbIMbI30bl RAUOANAHY mayenci3oicin  Kypyaa
Dazelmmanzan 0amvlmy Cmpamezuscsl Kasipzi yaKbimma Keneci MaKcammapaa Koa jycemkizyoe: 3amanayu oHoipic
OPBIHOAPBL  CANILIHBIN, OIPIHWMINIK JicoHe Kallma OHOeyOiH MHcaHa MEeXHONO0ZUANAPbl eH2i3y; em OHIMOepiHiH
accopmumenmin keneiimy. Cuvlp emi men maywvlk emi HeziziHoezi 0CiMOIK WuKi3amviMeH OAUbIMbLIZAH em OHIMI
OHOIpICI  MEXHONIOZUACBIH  Jicacay 0OapvlcblHOA  bUIbIMU-3epmMMmeEY  HeyMblicmapul  ycypeizinyde. Amanzau
wukizammap Hezizinoezi em OHIMIH dcacay diceplinikmi wiuKizammol muimoi nanoananyea, QYHKYuoHa10vlK
Oazelmmazel OHIM Jicacayza JHcone em OHImMOepi accopmumeHmin KeHeulmyze MYMKIHOIK 0Oepedi. 3epmmeyoin
Makcamul - HCUOEMEH Oaublmpligan COCUCKA em OHIMIH OHOIPY MEXHOO0ZUACLIHBIY, ePeKuienizin 3epmmey.
Maxanaoa Kypamvln 6cCiMOiK mexkmec WUKIZam — dcude YHMAbIMEH O0ailblmy apkwlibl em OHIMIH OHOIpY
MexXHON02UACHIH OHOECY JHCIHE OAUbIH OHIMHIN MUHEPANObIK KYPAMbIH MA10ay Keamipiizen. 3epmmey JHcymMovlCmapol
M.O9ye30¢ amvinoazer Oymycmik Kazaxcman ynueepcumeminiyy «Tamax, unsicenepusacoly Kageopacvinoa xyncone
«KoncmpyKkyuanslk scone 0uOXUMUANBIK MAMEPUAIOapy UHICEHEPIIK 0elliHOi aliMaKmblK, CblHAK 3¢PMXAHACHIHOA
acypeizinoi. Em onimi -cocucka oniminen munepanovl 3ammapovlyy MOIUEPiH AHLIKMAYOa PACMPIbIK J1IeKIMPOHObL
mukpockon (REM) scone unoykmuemi — 0ailianvicKan naasmansvt macc — cnekmpomempusn (ICP-MS) adicmepi
Konoansinovl. byn scymvicmoly epexutenici azzanvl MUHEPAIObIK 3AMMAPMEH KAMCHI30AHOLIPYLIH JHCOAPIAANY
Yuiin, em OHIMI - cocucka OHOIpYy MeEXHON02UACLIHOA OCIMOIK KOMROHEHMIH KO0J10aHy 00.1bin maovinadvl. Kuoe
YHMAazolh O0CIMOIK WuKizamol peminoe (yHKUUOHANOBIK 0A2bIMMAzbl em OHIMOEPIH OHOIPY MEXHON02UACHIHOA
KOJ10any em OHIMIHIH MUHEPAN0bIK KYpPaMblH Oaiibliny, COHbIMEH Kamap em WUKI3amulHblH 0encini Oip 0o.icin
anmacmelpy NpoUecin ucyzeze acvlpaovl HcaHe 071 OHIMHIK WIBIZLIMBIH ADMMBIPYbIHA bIKRAA muzizedi. Kuoe
YHmMAazol cyvblK cyoa epumin, mapmoliean emke Kocy ypoiciHOe wibl2bli my2el30aiimblH, KYpamblHOA mMazamoblk
manwvl, C 0apymeni, ¢hnagonouomap rxicane Op2aHuUKAIbIK KblWKbLIOAp Oap o6ciMOik mekmec Kocna. Kuode
YHMAazol OHOIPY MEXHON02UACHl HCUOCHI WAHHAH JCIHEe KOCRANapoan mazapmy (cypuinmay ceindemkKiiineH
omkizy); ycakmay (UB -1 ycakmazotiuuma scuoeni yYHmMakmayOwly omaiinivl y3aKmoiest 1= 52-65 cek, scymoic
op2anbIHbIY atinany JHcvtaoamovizsl 12000 aiin/mun); kenmipy (Kynoe Kenmipy-Kypamvlnoa KaHmsl KON Hcuoekmep
Yuiin) npoyecmepinen mypaowvt.

Herisri ce3nep: cocucka, ;kuje YHTAFbl, KYTTHPJIEY, MUHEAPJABIK KYPaM, IIYKbIK.
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PABPABOTKA TEXHOJIOI'NA OBOT'AINEHHOI'O MACHOI'O ITPOAYKTA — COCUCKMU,
C UCITIOJIB30BOBAHUEM ITOPOUIKA JIZKHUbI
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B nacmosawee spema cmpamezusn pazeumus, HAnpaeieHHAA HA CO30aHUe HE3AGUCUMOCIU UCNOJIb306AHUSA
COOCMEEHHO20  CblPbA 0714 OMEYECHIGEHHbIX npouzeooumeneii maca, oOocmuzaem Ccle0ylOWuUx ueei:
CIPOUmMenbCmeo CO6PEMEHHBIX NPOU3600CHE, 6HEOPEHIE HOBbIX NEPEUUHBIX U NEPepadambvléarowux mexHoao2uil;
pacwiupenue accopmumenma MAcHOU npodykyuu. IIpogooamcsa mayuno-uccnedogamensckue padomol no
Paspadomke MmMexHOI02UU NPOU3EO0CHIEA MACHBIX NPOOYKMOE HA OCHO6e 206A0UHbBL U Kypuubl, 0002aU{eHHbIX
pacmumensvHoim coipvem. IIpou3eo0cmeo MACHbIX NPOOYKMOE HA OCHO6E OAHHO20 CHIPbA N03601:Aem IPPeKmueHo
UCNONB306AMb MECHIHOE CbIPbE, NPOU3EO0UNb PYHKUUOHATbHbIE NPOOYKNIbL U PACUIUPAY ACCOPMUMEHIN MACHOI
npooykyuu. Lleny uccnedosanus - uzyuums 0COOEHHOCIMU MEXHONO0ZUU RPOU3EOOCEA MACHOZ0 U30ENUA COCUCKA,
0002au4enn020 0)cudoil. B cmamove onucana mexnonozua nepepadomKu MACHO20 BPOOYKmMa nymem 0002aujeHus
€20 cocmaea colpbeM PaAcmumenbHoZ0 RPOUCXOHCOCHUA - NOPOUIKOM 0XHCUObL U NPOGeOeH AHANU3 MUHEPATIbHOZ0
cocmaea 20moeo2o npodykma. Hccnedosanua npoeodunuce ha xagheope «Iluwjesana unscenepusny Hdicno-
Kazaxcmanckozo ynusepcumema umenu M. Ayrzo6a u 6 pezuonanvHOUl uUCHbIMAmMeNbHOU Jaadopamopuu
undcenepnozo npoguns «Koncmpykyuonnsvie u Ouoxumuueckue mamepuansy. Memoodamu pacmpogozo
INEKMPOHHO20 Mukpockona (POM) u macc-cnekmpomempuu ¢ uHOyKmMueHo-céazannoii naasmou (UCII-MC)
Onpedenanu cooeplHcanus MUHEPATIbHBIX BEULeCE 6 MACHOM npooykme - cocucke. OcodenHOCmbIO OAHHOU
pabomul agnaemca paypadomKa mexHoa02uu nPou3600Cmea nPOOYKma ¢ UCnOIb306AHUEM PACMUMETbHO20 CbIPbA
0N 0002auienusn cOOEPHCAnUs MACHLIX RPOOYKmMos (Cocucku) munepansuvimu eewjecmeamu. Pacmumenvhnoe
coipbe — nopoutok 0xcudvl. Ilpu e2o ucnonv3osanuu 6 npou3goocmee PYHKUUOHATLHBIX MACHBIX NPOOYKIMOE
obozawaemca MUHEPANbHBII COCMAG, A mMAKJce 3aMeuas He3HAUUMENAbHYI0 YaCmb MACHOZ0 CbIPbA,
yeenuuugaemca 6vix00 npodykma. Ilopouiok O0xcudvl npedocmagnaem coOoil 000a6Ky pacmumenbrHozo
RpoUCX0XCcOeHUs, KOMOPAs pPacmeopsaemcsa 6 X0J100HOil 800e, He 6bl3bleaent Nomepv 6 npoyecce 000aenenusn 6
dapw, codeprycum nuwesvie eonokuna, eumamun C, prasonoudvt u opzanuyeckue kucaomol. Texnonozusn
npoOU3600CMEa NOPOMWKA O0HCUObL COCHIOUM U3: OYUCHMKU O0JXHCUObL OM NbLIU U npumecell (npoxoicoeHue uepes
COpMUPOBOUHBLIL GEHMUNAMOP); OPODIeHUA (ONMUMATILHAA BPOOOINHCUMETLHOCHb OPODOIEHUA 0HCUObL 8 OPOOUIKE
HUB-1 cocmasnsiem t= 52-65 ¢, wacmoma epawenus paoouezo opzana 12000 o6/mun); cywiku (cywika Ha coanye
07171 120008 C BLICOKUM COOEPIHCAHUEM CAXaAPa).

KiioueBble cjioBa: COCHCKA, MOPOUIOK J7KUIbI, KYTTUPOBAaHUE, MHHepaJ’lLHLIﬁ COCTaB, KoJ10aca.

Introduction The market of sausage products is filled
Currently, market of meat products in our with products of Russian and foreign manufactu-
country is significantly developed. In our country, rers, and domestic manufacturers occupy up to
market is aimed at creating the independence of 90% of the entire market. Today, the consumer
domestic meat producers in the use of our own has a lot of choice: about 6,000 types of sausage
raw materials. A strategy for the development of are offered on store shelves.
industry has been developed, which considers Meat products are frequently consumed
number of different solutions for development of products and are important in human nutrition.
production. Thus, the following goals are The demand for such products does not decrease,
currently being achieved: but only increases, which is primarily explained
- construction of modern production facili- by its high nutritional value and taste.
ties, introduction of new primary and recycling And children love sausage. As one of sau-
technologies; sage products, expansion of ingredient set of
- expanding assortment of meat products. product recipe is necessary to eliminate contra-
Various segments such as commercial meat, dictions such as the chemical composition and
processed meat products and various semi- cost of product, keeping the percentage of indi-
finished products are included in the meat vidual ingredients unexpensive expensive [1-3].
products market. Sausage products take big place The optimal ratios between calcium and
among them. phosphorus, calcium and magnesium are 1: (1.5-
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1.7) and 1: (0.5-0.7), respectively. There is no
other product in nature with this ratio. The ratio of
calcium and magnesium in bread, meat and
potatoes is 1:2, in milk and kefir - 1:0.1, in many
vegetables and fruits - 1:4.5. Achieving such a
ratio is very difficult when formulating recipes, so
it is important to simplify these criteria.

It has been proven that the functional
properties of meat products can be increased with
the use of plant raw materials [4]. The jida is a
sugary berry useful for the body, it contains
mineral salts of phosphorus and potassium, also
important amino acids, tannins and organic acids.
The chemical composition of jida includes
ascorbic acid, and the peel contains alkaloids,
dyes and tannins.

The conducted literature review showed
that production of functionally oriented meat
products enriched with vegetable raw materials is
one of the promising directions of today's meat
production [5,6]. In this regard, scientific research
work is being carried out during development of
technology production of meat products enriched
by raw jida vegetable raw materials based on beef
and chicken. The production of meat products
enriched with vegetable raw materials makes it
possible to use local raw materials rationally, to
create functional meat products and to increase
the segment of meat products.

The purpose of work is to consider the
peculiarities of the production technology of
sausage meat product enriched by jida.

Materials and research methods

Research on the mineral composition of
sausage with jida powder was carried out at the
"Food Engineering” department of M. Auezov
South Kazakhstan University and at the
"Construction and Biochemical Materials"
regional test laboratory of engineering.

Methods for determining amount of mineral
substances in sausage products: scanning electron
microscope (REM) and inductively coupled
plasma mass spectrometry (ICP-MS) method.

Raster electron microscope (REM) or scan-
ning electron microscope is an electron micro-
scope designed to obtain an image of the surface
of an object with a size of up to 0.4 nanometers,
as well as information about the composition,
structure and some other properties of surface lay-
ers. The operating principle of a scanning electron
microscope is based on the fact that an electron
beam of different energies emanates from it.

Unlike an optical microscope the magnifi-
cation power of a modern microscope reaches
1,000,000, which is tens of times higher than the
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resolution of the optical device; the ability to
create the greatest depth of field; can keep large
objects clearly and evenly in focus and produce
high-quality photos. Which means a scanning
electron microscope is a device that can show
what optical microscopy cannot see.

Today, the scanning electron microscope is
used in all fields of science and industry, from
biology to materials science.

Different structures and types of REMs are
known, manufactured by number of companies,
equipped with different types of detectors. In our
case, resolution of an optical microscope (ability
to distinguish small particles) is limited by the
wavelength of visible light photons. The most
powerful optical microscopes can see particles
with a size of 0.1-0.2 um [7]. If you shorten the
wavelength that illuminates the research object,
you can see fine details. Instead of photons,
electrons with a much shorter wavelength can be
used for this. Electron microscopes are the result
of this idea.

Inductively ~ coupled  plasma  mass
spectrometry (ICP-MS) is a very fast, efficient
and highly sensitive method for simultaneous
guantification of many elements in wide
concentration range of liquid, solid and gaseous
samples. This method is possible and has wide
scope of application [8].

Review literature

An analysis comparing the addition of
rosemary oleoresin (200 ppm) to an antioxidant
mixture of butylated hydroxyanisole (BHA),
butylated hydroxytoluene (BHT) (200 ppm) and
citric acid in frozen and freeze-dried breakfast
sausages made from 18% mechanically deboned
turkey showed positive results in the freeze-dried
sausages. It has been known to inhibit lipid
oxidation during 5 weeks of storage [9].

To investigate the effect of three proteases
(Streptomyces griseus proteinase E, Aspergillus
oryzae aspartyl proteinase and papain) on protein
degradation and sensory characteristics of dry
fermented sausages fermented with water-soluble,
non-protein, 5% phosphorous tungstic acid
soluble, 5% sulfosalicylic acid soluble and total
volatile basic nitrogen content. confirmed that it
increases and stabilizes until the end of maturity
(26th day) [10]. Nitrogen values were always
higher in the sample supplemented with aspartyl
proteinase compared to samples supplemented
with the other two proteases, and changes in total
free amino acids were seen at 5% sulfosalicylic
acid. According to the results of electrophoretic
studies, proteolysis of high molecular weight
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myofibrillar and sarcoplasmic proteins was more
observed in samples with added protease. This
was especially intense in papain.

Sausage product prepared with established
quality indicators: improved organoleptic prope-
rties, increased protein and balanced amino acid
composition, i.e. results of research aimed at de-
veloping a new product have proven the positive
effect of grown wheat, corn seeds and kelp [11].

It is known that with introduction of new
standards, traditional range of requirements for
the classification and quality of cooked sausages
has changed [12].

The selection of special antioxidants of
plant origin has not yet been proven at stage of
creating technological plan for production of
sausage products.

Results and discussion

Additives should have an antioxidant effect,
convenient for the manufacturer to use so that
they do not require preparation costs for
introduction into minced meat. Such mixtures are
dry powders of vegetable origin with a slight
characteristic odor, which dissolve easily in cold
water and form an aqueous extract. They are
introduced into minced meat during cooking (at
the last stage, the biologically active substances
that make up the mixture are less exposed to
mechanical effects).

Jida powder is plant-based mixture that
dissolves in cold water, does not cause losses in
process of adding it to minced meat, contains
dietary fiber, vitamin C, flavonoids and organic
acids. The production technology of jida powder
consists of the following stages: cleaning of jida
from dust and impurities (passing through a
sorting fan); crushing (optimum duration of jida
crushing in the IV-1 crusher 7= 52-65 sec, rotation
speed of the working body 12000 rpm); drying
(drying in the sun for fruits with a lot of sugar).

The chemical composition of vegetable
ingredients differs mainly with carbohydrates,
proteins, lipids, biologically active substances
(organic acids, mineral substances, polyphenols).

Reception of raw materials, primary processing

i

Grind the meat several times in meat grinder

Improvement of minced meat (+2-+4°C)

l v

Generally, value of finished product
obtained as result of drying is influenced by
biologically active substances and protein.

Almost all of mineral substances and
cellulose included in biologically active substance
are preserved during drying process [13,14]. And
most of rest undergo changes such as partial
hydrolysis, enzymatic blackening, and changes in
composition.

The mineral composition of jida is rich:
amount of macro and microelements K - 370 mg;
Ca-65 mg; Na — 32 mg; Mg - 69 mg; Te is 1.5 mg.
It contains vitamin C (10.0£0.1 mg), vitamin A
(5.0£0.1 mg), vitamin E (3.5+£0.1 mg) and pB-
carotene (8.0 £0.1 mg).

According to GOST R 52196-2003, use of
sodium nitrite in range of 5.0-7.5 mg/100 g is
provided for in sausage recipe. Traditionally,
sodium ascorbate is used in amount of 50-100
0/100 kg of minced meat, glucose or sugar in
amount of 100-200 g to adjust color of meat
product (intensification of product color formation
process).

Based on experimental data, optimal
amount of sodium nitrite, sodium ascorbitate and
sugar was set at 7.5 g, 100 g and 50 g,
respectively, per 100 kg of minced meat.
According to GOST, sugar should be 100-200 g.
The remaining amount was supplemented with
berry powder. In this case, amount of sodium
nitrite does not exceed the maximum permissible
value (0.005%), also intensity and stability of
color of minced meat with acceptable organoleptic
characteristics. However, use of sodium ascorbate
and sugar-sugar in large quantities does not affect
the sodium nitrite residue and the intensity of the
color of minced meat. Taking into account the
organoleptic characteristics, optimal amount of
table salt for sausage was determined to be 2.6
0/100 g of minced meat. The following
technological scheme was used in the production
of sausages (Fig. 1).

cleaning the berry from dust and impurities

1

grinding (1= 52-65 sec, 12000 rpm)

Drying
|

Mixing { 10-15 min)

L

Cut off

1

stuffing

—

Figure 1. Technological scheme in production of sausages
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The mineral composition of the obtained product is given in Figure 2.

2

Figure 4. Mineral composition of sausage with 3% admixture

The mineral composition of the sausage
also changed as the amount of mixture - jida
powder increased. When jida powder was added
to finished product, zinc appeared and its amount
was 0.56 and 0.78% by weight, respectively. In
addition, amount of magnesium is 1.03% by
weight, from 1.11 to 1.11%, and amount of
phosphorus is 8.92, respectively; 9.08; 9.57% by
weight; potassium - 8.25; 8.63; 8.97, and calcium
-0.75; 0.74; It was 0.97% by weight. Basically,
the ratio of calcium and magnesium, calcium and
phosphorus in sausage is 1:0.88, respectively; It
was 1:9.9. Calcium must also be in balance with
potassium. The balance of calcium with potassium
and magnesium is an important factor in
prevention of cardiovascular diseases.

If 40% of magnesium is metabolically
active in body, remaining amount can be
mobilized to maintain homeostasis [15-19]. As the
amount of calcium increases, magnesium

18

10

deficiency occurs. However, ratio of calcium and
magnesium is preserved in sausage. Therefore, we
think that there will be no problem. In addition,
Ca-Mg balance plays an important role in Ca-P
metabolism.

The content of phosphorus in sausage was
8.9-9.6% by weight. That is, product is rich by
phosphorus.

Conclusion

An analysis of the mineral composition of
the sausage product with the addition of berry
powder, which is similar to flour, was made. The
analysis showed that berry powder differs in
carbohydrates, proteins, lipids, biologically active
substances (organic acids, mineral substances,
polyphenols). This fact revealed that it is effective
and possible to use berry powder as an additive in
the production of meat-vegetable sausages.
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