ISSN 2224-5278 Cepus ceonozuu u mexnudeckux Hayk. Ne 4. 2018

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES OF GEOLOGY AND TECHNICAL SCIENCES
ISSN 2224-5278
Volume 3, Number 430 (2018), 37 — 45

UDC 637.525

S. E. Shukesheva', Ya. M. Uzakov', I. M. Chernukha?,
D. E. Nurmukhanbetova® Zh. S. Nabiyeva', A. B. Nurtaeva’

' Almaty Technological University, Almaty, the Republic of Kazakhstan,
V. M. Gorbatov Federal Research Center for Food Systems of RAS, Moscow, the Russian Federation,
*S. Seifullin Kazakh Agro Technical University, Astana, the Republic of Kazakhstan.
E-mail: s-saule-90@mail.ru, uzakm@mail.ru, imcher@inbox.ru,
dinar2080@mail.r, uatu_nabiyeva@mail.ru, Ainur 78.05(@mail.ru,

RESEARCH TO IMPROVE THE QUALITY
OF FOOD PRODUCTS

Abstract. The article presents the results of research to improve the quality of food products, namely the results
of the study of the restructured meat product. It is established that preliminary processing of raw materials by starter
cultures promotes an increase in proteolytic activity and active accumulation of amine nitrogen, thus accelerates the
ripening of meat. Adding to experimental samples raw plant materials, balanced carbohydrate and vitamin com-
position, has a positive effect on the balance of the finished product and increases their biological value. The findings
are promising trend in improving meats technology.
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Introduction. Supplying the population with high quality meat products is one of the main and
urgent task facing the processing industry. To solve this problem a great role belongs to intensification of
technological processes, using modern achievements of biochemistry and meat industry, using enzyme
preparations [1].

In the Republic of Kazakhstan, the production of meat and meat products is traditionally considered
one of the priority. The modern conditions of production associated with the transition to low-waste
processing of raw materials, the desire to reduce the cost of finished products, to define the constant
expansion of the range by improving meat production technology. The solution to this problem is con-
nected with control of biochemical, physical, chemical and microbiological processes in the technology of
production of meat products, which are formed as a result of qualitative indicators of the finished pro-
duct [2].

It is known that beef is different from meat of other species of animals by quality and technological
parameters. At the same time, the process of production of beef products, characterized by a fairly rigid
consistency, is long. In this regard, there is a need to find ways to intensify production and develop new
recipes for beef meat products [3].

One of the promising directions of production of meat products is the creation of technologies for
restructured products, the advantage of which is the ability to recreate the structure of whole-piece raw
materials, by the organoleptic properties close to whole-muscle meat (i.e. compound by a variety of
individual pieces of meat components into one solid, which, when cutting into slices will have a uniform
shape and size) [4].

Great interest for industrial applications represents culture of propionic acid and lactic acid bacteria.
It was proved that certain strains of propionic acid bacteria have a high biotechnological potential and
adaptive properties, which is important when salting and maturation of meat from the intact cell structure,
where the processes are associated with a high concentration of salt and low temperature [5].
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It is proved that cultures of lactic acid bacteria have antagonistic activity against pathogenic and
opportunistic pathogens of various diseases, as well as capable of forming biologically active substances
(vitamins, essential amino acids, hydrolytic enzymes) regulating metabolic processes in the body. Some of
their representatives in the process of vital activity produce substances that impart a specific taste and
aroma to the product, promote the acceleration and stabilization of the process of its maturation, improve
the sanitary and hygienic conditions of production. The available data of the using of lactic acid bacteria in
the meat processing industry indicate the possibility of their using in the technology of production of meat
products in order to increase production by reducing the time of the ripening process with raw material
salting, as well as improving the quality of finished products and increasing their yield [6].

One of the ways to improve the quality of products and improve the structure of the population's
nutrition is the introduction of new non-traditional types of plant raw materials into the diet. The products
created must contain a balanced complex of proteins, lipids, minerals, vitamins, ballast substances and
have high nutritional and taste propertics.

One of these directions is the possibility of using cereal crops in the composition of meat products
subjected to various modification methods due to their high nutritional value and functional and tech-
nological properties. These cultures, being a source of dictary fiber, significantly contribute to increasing
the human body's resistance to harmful environmental influences. Grain contains almost all the basic
substances necessary for normal human life. Research local and foreign authors have shown promising
using in the technology of combined meat products processed grain products that provide high nutritional
and biological value of the product, enhance the flexibility of formulations, sustainable and uniform
distribution of the ingredients, to minimize losses in the manufacturing process, which ultimately leads to
create a product of stable quality.

The using of plant raw materials in meat can be considered as one of the ways to produce high-qua-
lity meat products with controlled properties. For example, tocopherols contained in cereals and oilseed
plants, are natural fat-soluble antioxidants possess vitamin E activity, and are widely used in the meat
industry as antioxidants. To increase the amount of antioxidants in plant raw materials, the method of
germination of grains [7].

Germinated grain is a useful, easily digestible product containing vitamins A, C, B;, B, Be, PP, E, as
well as dietary fibers necessary for normal digestion. When germination in grains increases the content of
certain B vitamins (for example, vitamins B, B, and PP - an average of 1.5-2 times), vitamin E, appears in
the germ and vitamin C, which does not contain in ungerminated grain. The germinated seeds are partially
destroyed phytates that block the absorption of calcium, magnesium, zinc and other mineral elements.
Also in the germinated grains are a lot of sugar and fiber, which in this form is easily digested [8].

Ready-made meat products are rarely considered as a basic source of vitamins, because In the process
of processing most of the vitamins are destroyed, and the remaining quantities do not satisfy the physio-
logical needs of the human body. In the meat there is no vitamin C, and vitamin E is contained in it in
trace amounts. In the regulation of carbohydrate and fat metabolism involved vitamins: B, (thiamine), B,
(riboflavin), B; (pantothenic acid), H (biotin). An effective way to solve this problem is to develop
affordable meat products of a functional purpose, which is expedient to carry out based on the enrichment
of plant materials. The using of plant raw materials is considered very relevant and timely, because this is
accompanied by enrichment of products dietary fiber, minerals, vitamins [9].

In connection with the improvement of meat production technology using bacterial starter and cereal
is actual and perspective.

Materials and methods. As objects of research have been chosen lamb and beef of 1st category of
fatness in the ratio of 1:1, to ensure rational using of the resources provided for the using of meat chopped
germinated corn, to accelerate the ripening process and stabilization using starter cultures.

Technological process. Preparation of a control sample. Raw meat was ground on a top with a hole
diameter of 25-35 mm. Further, dry salt was produced by salt at the rate of 3.0 kg of salt per 100 kg of raw
material. Stirring was carried out in a minced stirrer for 5-10 min. Then the raw material was left in the
refrigerator for 20 h at + 5 °C. After 20 hours, the raw materials were fed to a stirrer by adding the neces-
sary spices according to the recipe. Stir until cooked for 10 minutes. Then raw meat materials are injected.
The formulation of the control and experimental samples is given in table 1.
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Table 1 — Main components of a control and experimental meat products

Name of raw materials, spice and materials Restructure meat product

Unsalted raw materials, kg on 100 kg

Mutton of 1 category 51,0

Beef of 1 category 49,0
Spices and materials, g on 100 kg

Sodium salt 3000

Granulated sugar 120

Black pepper 120

Preparation of experimental sample. Meat raw was ground on a top with a hole diameter of 25-
35 mm. To activate the growth of propionic acid bacteria Propionibacterium freudenreichii and lactic acid
bacteria Leuconostoc lactis in a ratio of 1:1 in meat, a preliminary exposure of the meat chopped to slices
at a temperature of (20 £ 2) °C for 2 hours, 4 hours, 8 hours, 12 hours, 16 and 20 hours adding 1 unit of
activity and 5 units of activity selected dose of starter cultures.

For the enrichment of the meat product, germinated corn was used, which improves the moisture-
binding properties of meat raw materials. The germination technology was based on the existing patented
technology of germination of wheat, as well as scientific research on processing maize.

After aging the sliced meat in the serum, plant raw materials were added in a ratio of 1% and the
above spices.

The objects of research were 3 samples:

No. 1 - control sample;

No. 2 — experimental sample processed with 1 UA of pure cultures;

No. 3 - experimental sample processed with 5 UA pure cultures and enriched with 1% plant material.

In research were determined the following indices: Amine nitrogen content by the method of titration;
Determination of the protein in accordance to Kjeldahl on the device "UDK-129" (Italy), Determination of
fat on the device Soxlet "SER-148" (Italy), Determination of carbohydrates in accordance with State
standard 10574-91, The content of fat-soluble vitamins in accordance with State standard 32307-2013 on
the high-performance liquid chromatograph "Agilent-1200" (USA); The content of water-soluble vitamins
by the method of capillary electrophoresis using the capillary electrophoresis system "Kapel" (RF), on the
device M-04-38-2009; Determination of the content of vitamins B1 and B2 - fluorimetric method on the
analyzer "Fluorate-02-3M" (RF).

The definition of fat-soluble vitamins were conducted in “V.M. Gorbatov Federal Research Center
for Food Systems of RAS” in Moscow, the rest of the research was carried out at the Scientific Research
Institute of Almaty Technological University “Food Safety”.

Results and discussion. The importance of meat is determined by the chemical composition and
biological value of muscle tissue, primarily the protein content and essential amino ajcids, their ratio, the
balance of the composition, compatibility with other food substances [10].

The taste qualities of meat products depend in many respects on the products of hydrolytic splitting of
milk protein and fat, as a result of which various soluble nitrogenous compounds, free amino acids and
fatty acids, which are the precursors of many flavors and aromatic substances, accumulate. In the forma-
tion of these compounds, the decisive role is played by enzymes of lactic acid bacteria.

With the development of our knowledge in the field of the mechanism for the formation of organo-
leptic properties of restructured meat products, the role of proteolytic processes carried out by propionic
acid bacteria in the formation of its qualitative indices, biological value as a food product and intensifi-
cation of the maturation process.

It is widely known that lactic acid and propionic acid microorganisms play an important role in most
fermentation processes. Many strains are used in the production of dairy, meat, vegetable and bakery
products. These microorganisms can suppress undesirable microflora by synthesizing various antibacterial
metabolites, such as organic acids (lactic and propionic acid), carbon dioxide, hydrogen peroxide, diacetyl
and bacteriocins [11].
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The development of biochemical processes that contribute to the maturation and tenderization of
meat during fermentation can be judged from the dynamics of proteolytic processes.

The proteolytic activity is one of the most important properties of lactic and propionic acid bacteria,
which characterizes their ability to break down proteins to form more simple nitrogenous compounds.
However, information concerning the proteolytic enzyme system in propionic acid bacteria during
cultivation in the meat substrate and the influence of various factors on their activity is extremely scarce,
therefore further studies have been devoted to the study of the influence of the conditions of biotech-
nological processing on the proteolytic activity of starter cultures. An informative indicator of protein
proteolysis can be amine nitrogen. It is scientifically justified that the content of amine nitrogen, which
contributes to the ripening of meat is 0.2 mg [5,12].

The obtained results, shown in figure 1, show that in the experimental samples a faster accumulation
of amine nitrogen is observed in comparison with the control sample. Thus, in the experimental sample
No. 3 the accumulation of amine nitrogen is observed 4 hours after ripening, in the experimental sample
No. 2 of the same value reaches 16 hours, and in the control sample after 20 hours.

Thus, due to the introduction of starter of lactic acid and propionic acid bacteria, where the dose of
the ferment is 5 units of activity, physico-chemical and biochemical processes are accelerated
substantially, as a result of which the duration of salting is shortened to 16 h.

Figure 1- Dynamics of accumulation of amine nitrogen in the process of salting

Analysis of published data on the chemical composition showed that the processing of meat products
of bacterial starter culture and the enrichment of milled corn germ leads to increased concentrations of
nutritional value, i.e. carbohydrates and vitamins. The results of the control and experimental samples are
given in table 2.

Table 2 - Nutritional value of experimental samples of meat products

u Nutritional value, The experimental samples

% #1 #2 #3
1 Mass fraction of protein 10,64+0,04 9,56+0,02 10,07+0,02
2 Mass fraction of fat 4,49+0,01 5,17+0,02 6,24+0,01
3 Mass fraction of carbohydrates It isn't revealed It isn't revealed 0,75+0,01

n=10.
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Based on the results of the studies, it can be judged that the presence of protein in the control and
experimental samples remains unchanged. fat concentration in experimental samples is increased to 2%
compared to the control. The results of the experimental sample No. 3 in which the carbohydrate content
is increasing shows that the enrichment of meat with plant raw materials leads to the presence of carbo-
hydrates in the composition of the finished meat product.

It is widely known that vitamins are irreplaceable substances necessary for growth, development and
vital activity of a person. They contribute to the regulation of the metabolism in the human body. Vitamins
are not formed in the body, so a person should receive them with food.

Further research was directed to the study of the vitamin composition of finished meat products. The
results ofthe control and experimental samples are given in table 3.

Table 3- Vitamin composition of samples of meat products

The experimental samples

# Vitamins, mg/100 g 41 49 43
1 E (tocopherol) 0,84 0,91 1,88
2 C (ascorbic acid) It isn't revealed It isn't revealed 0,06
3 B1 (thiamin) 42 6,1 191
4 B2 (riboflavinum) 0,2 04 14
5 B6 (pyridoxine) 0,96 0,47 0,63
6 B3 (pantothenic acid) 553 594 38,28
7 B5 (nicotinic acid) 0,154 0,183 1,306
8 Bc (folic acid) 0,0266 0,0272 0,0269

Vitamin B1, mg/100 g Vitamin B2, mg/100g  Vitamin E, mg/100 g

Figure 2 - Diagram of vitamins B1, B2 and E in the samples of meat products
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Exit time, min

Figure 3- Chromatogram of water-soluble vitamins in the control sample meat product Ne 1

Exit time, min

Figure 4 - The chromatogram of water-soluble vitamins in experimental sample meat product Ne 2
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Exit time, min

Figure 5- The chromatogram of water-soluble vitamins in experimental sample of meat product Ne 3

According to the results of the vitamin composition ofthe studied meat samples, it can be judged that
the presence of fat-soluble vitamin E in the experimental samples is significantly higher compared to the
control one. If in the control samples the concentration of tocopherol is 0.84 mg/100 g, in experimental
samples it is 0.91 and 1.88 mg/100 g. It has been proven that tocopherol is present in large quantities in
green plants and germinated grain. This causes an increase in the concentration of vitamin E in the
experimental sample number 3 with the addition of germinated corn. The importance of tocopherol in the
human body plays a huge role. Vitamin E is characterized by high antioxidant activity, which promotes
immunity and disease prevention.

The experimental data show that the concentration of vitamin Bl in the experimental sample Ne3 4.5
times, and in the experimental sample Ne2 1.4 times higher compared to the control. If the content of
vitamin B3in the control sample is 38.28 mg/100 g, in experimental samples it is 5.53 and 5.94 mg/100 g.
In experimental sample Ne3 the concentrations of vitamins B5is 8.48 times and Bc is 1.01 times higher
than in control sample. In experimental sample Ne2 the concentration of vitamins B5 is 1.18 times, and Bc
is 1.02 times higher than in control sample.

In addition, in the experimental sample Ne3, the concentration of vitamin C increased by 0.06%
compared to samples Ne 1 and Ne2 in which this vitamin is absent. It is widely known that vitamin C plays
an important role in the oxidation-reduction processes in the body. Ascorbic acid has a specific impact on
capillary walls, on the regeneration processes in the functional state of the central nervous system, choles-
terol metabolism, immune biological reactions.

The vitamin B2 if in the control sample it is 0.2 mg/100 g, then in the experimental samples 0.4 and
1.4 mg/100 g. Only vitamin B6concentration in the control sample Nel equal to 0.96 mg/100 g, whereas in
the experimental samples Ne2 - 0.47 and Ne3- 0.63 mg/100 g.

Summarizing the results obtained, it can be concluded that adding 1 unit activity of starter cultures
contributes to a slight increase in the concentration of vitamins, and the addition 5 units activity of starter
cultures and 1% of crushed germinated maize contributes to the enrichment of meat products and has a
positive effect on balanced vitamin content.

Conclusions. Based on the studies carried out to improve the quality of meat used as the main raw
material for improving the technology of restructured meat products, the following technological solutions
have been established:
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- Using of starter cultures in a ratio of 1: 1, with a selected dose of starter - 5 units of activity, con-
tributes to the intensification of physicochemical and biochemical processes of salting, maturation of meat
and creation of optimal functional and technological properties in a shorter period;

- It is proved that the enrichment of meat with cereals with 1% of crushed germinated corn, leads to
the presence of carbohydrates in the finished meat product and to an increase in the concentration of such
vitamins as E, C, B;, B;, B; and Bc;

- The possibility of using of plant raw materials for the creation of restructured semi-smoked meat
products has been substantiated.

Thus, revealed high biochemical activity of bacteria contributing to an increase in the proteolytic
activity and the accumulation of the active amine nitrogen. It is established that preliminary processing of
raw materials by the leaven of starter cultures and enrichment with crushed cormn germ allows not only to
intensify the salting process, but also to increase the biological and nutritional value of the finished
product.
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TAFAM OHIM/IEPIHIH, CATACBIH APTTBIPY BOMBIHIIIA 3EPTTEYJIEP

Annoramusa., Makanana TaraM OHIMICPIHIH CANACHIH APTTHIPY OOMBIHINA 3CPTTCYNICP HOTILKCCI, HAKTHLIAI
aNTKaHAa, KalTa KYpbUIBIMIJAIFAH €T OHIMICPIHIH 3epTreyicp HoTmwkeci Oepinren. Illmkizar anmpiH-anma Oakre-
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HCCIENOBAHMA 11O MOBBIIEHUIO KAYECTBA NPOAYKTOB INTAHUA

AHHoOTanus. B cTratee mpHBEACHBI Pe3yIbTaThl HCCICAOBAHMA MO MOBBIMICHHIO KAUYCCTBA MPOAYKTOB MUTAHHU,
a MMEHHO PE3yJbTAaThl MUCCICAOBAHUS PECTPYKTYPHUPOBAHHOTO MACHOTO MPOJIYKTA. YCTAHOBJICHO, YUTO IPEABAPH-
TembHAS 00Pa0OTKA CHIPBS CTAPTOBBIMHU KYJIBTYPAMH CIIOCOOCTBYET YBEIHUCHHK) MPOTCOTHTHICCKON AKTHBHOCTH H
AKTHBHOMY HAKOIUICHHWIO AMHHHOTO Aa30Ta, COOTBETCTBCHHO YCKOPSET CO3PEBAHHE MsCA. BBeIcHHWE B OIBITHBIC
00pa3IBl PACTUTEIBHOTO CHIPBS, XOPOIIO COATAHCHPOBAHHOTO IO YIJICBOJAHOMY W BUTAMHHHOMY COCTABY, OKAa3bl-
BACT MO3HTHBHOC BIIAHHC HA COATTAHCHPOBAHHOCTH TOTOBOTO MPOAYKTA H MOBBIMIACT UX OHOJIOTHYCCKYH) ICHHOCTb.
[NomyucHHBIC TaHHBIC ABIHFOTCS MEPCICKTUBHBIM HAMMPABICHACM ITPH COBEPLICHCTBOBAHHA TEXHOJOTHH MACA.

Kirouepnie cioBa: MCO, TOBSAIMHA, OApaHHWHA, PECTPYKTYPHPOBAHHBIA MACHOH MPOAYKT, MOJOYHOKHCIIBIC
0aKkTepHH, TMPOIMHOHOBOKHCIBIC OAKTCPHH, CTAPTOBBIC KYJIBTYPBI, 3CPHOBBIC KyIBTYPBL KYKYpy3a, MPOTCOTUTH-
YECKas AKTHBHOCT.
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