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This article examines the characteristics and methods of obtaining a new fermented dairy product derived from
a microbiological consortium. In the agricultural sector, there is potential for using propionic acid bacteria and
Lactobacillus acidophilus as probiotic microflora to enhance the productivity of fermented dairy products. In
industrial production based on a microbiological concentrate, the study explores the interactions and methods for
obtaining fermented dairy products such as Bifilife, acidophilic yeast, and their impact on growth and development.
Improving the environmental conditions and economic potential of technological resources through microbiological
consortia in the agricultural sector has led to an expansion of the range of specialized food products with a targeted,
balanced composition and valuable nutrients in the food market. The study presents the structure and results of a new
domestic fermented dairy product based on the use of a microbiological consortium (autoprobiotics, heteroprobiotics,
and complex probiotics) in the zero-waste, integrated processing of dairy raw materials of animal origin. In modern
conditions, there is a decline in public health due to an unfavorable environmental situation and the widespread use
of antibiotics. The study of microbial consortia is considered one of the most relevant and promising issues for
humanity.

Keywords: microbiological consortium, lactic acid, range, product, strain.

MUKPOBHOJIOTUSIIIBIK KOHCOPLIMY MBI KOJIIAHBIII,
"KAHA CYTKBIIIKbLIJIbl ©HIMHIH TEXHOJIOTUSICBIH JKACAY
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byn makanada Mukpoouon02uanblK KOHCOPUUYMHAR HCAHA CYMKIUKBLIOb OHIM anyObll, epeKuienikmepi
MeHn 2dicmepi  Kapacmulpuliaovl. Ayvln  wapyauivlibiebl CANACIHOA  KOJIOAHBLAIAMbBIH NPORUOH  KbIUKbLIb
oaxmepusanapor men lactobacillus acidophilus-mvt npoouomukanvlk Mukpogiopa peminde auwiblmslizan cym
OHIMOEPiHiY OHIMOINIZIH apmmublpy Yulin KOJ0aHy MyMKIiHOI2i Kapacmulpolizan. Mukpoouo102usiblK KOHUOPYUYM
Hezi3in0e anviHamovlH OHEPKICINMIK OHOIpicme alupan cUAKmMbsl AUbIMbLIZAH Cym OHiMOepi, Ougunaiigh, ayuoogun
AUIBIMKBLUIAPLIHBIY, — dPeKemmecy epeKuieikmepi mMeH any adicmepi dHcaHe 01apoblH OCyi MeH O0amMyblHa acepi
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3epmmendi. AzpapavlK ceKmopoazel MaKcamvl MUKPOOUOSIOUATBIK, KOHCOPUUYM APKbLIbL CYMKbIUIKbLIbIHOIH
MEXHON02UANBIK PECYPCHAPLIHbIY, IKOJOUANBIK IHCA20Albl MEH 3IKOHOMUKANBIK dNeyemin cakcapmy 00abin
maovinadvl. Kanyapnapoan ansiHameln Cym wlapyauivliivlebl WUKI3amolH Kal0bIKCbI3 KeuileHOI Kaiima oHOeyde
MUKDOOUOTI0ZUATIBIK, KOHCOPUUYMObL (AYMONPOOUOmMUKMeED, 2emeponpoouomuKmep, KeuieHOi npoouomuxmep)
naiioanamny Hezizinoe HcaHa OMAHOBIK CYMKbIUMKDBLIObL OHIMOEPIHIH MeEXHONO2UACHIH d3ipiey cynbacel MeH
HamuoIcenepi Kopceminzen. A3vlK-myniK HapvI2LIH 3epnimey 6apvICLIHOA MAKCAMMmol MeHOeCmipinizen Kypamol MeH
KYHObl KOpEeKmiK 3ammapul 6ap apHaiivl mazamoapowiy acCOpMUMenmin KeHelumyoin aiiKblH meHOeHYUACHIHbIH 0CY
Mmazoi30ulvizeina ue. Kazipei wcazoaiioa IKon02uanvlk icaz0aiiovly HAWAPIAYbIHA JHCIHE AHMUOUOmMUKmEDPOi
KeHineH KOo0aHy2a OaiilaHblCmbl XaablK OeHCAYNbIZbIHbIY HaAuwapiayvl 0auxkanaovl. AOamMHbIH MUKPOOMBIK
IKON02UACHIH 3epmmey maceeci ey 03eKmi Hcane nepcneKmueansl 60abln Cananaobl.

Heri3ri ce3nep: MUKPOOHOTOTHAIBIK KOHCOPIUYM, CYTKBIIIKbLIbI, ACCOPTUMEHT, OHIM, IITAMM.

PA3BPABOTKA TEXHOJIOI'MX HOBOI'O KUCJIOMOJIOYHOI'O ITPOAYKTA C
HNCIIOJIb30BAHUEM MUKPOBHOJIO'HTYECKOI'O KOHCOPIIUYMA
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B smoii cmamve paccmampusearomca 0cOOeHHOCIMU U MemoObl HONAYYEHUA HOB020 KUCTOMOIOUHOZ0
RPOOYKMaA, ROAYUEHHO20 OM MUKPOOUON0ZUHECK020 Kohcopuyuyma. B cenvckoxoszsiicmeennoit  ompacnu
npeoycmompena 603MOMNCHOCHb UCROIb306aHUA NponuoHokucavlx oOaxkmepuii u Lactobacillus acidophilus e
Kauecmee RpoOUOMUYECKOU MUKDPODIOPbL NO NOBBLUWEHUIO RPOOYKMUBHOCHU KUCIOMON0YHBIX NPOOyKmos. B
RPOMBIUIEHHOM RPOU3B00CMEE, NOJIYHEHHOM HA OCHOGE MUKPOOUOI0ZUYECKO20 KOHUEHMpPAma, Uu3y4eHsl
0CcofeHHOCMU 63aUMOOCHCMEUS U MEMOObl ROIYUEHUS (PEPMEHMUPOSGANHBIX MOIOUHBIX NPOOYKMO8, MAKUX KAK
oughunaugp, ayuoounvHslx Oporrcrceii u UX eIUAHUE HA POC U Pa3eumue. Yayuuienue IK0J102U4eCKO20 COCMOAHUA
U IKOHOMUYECKO20 NOMEHUUANA MEXHOI0ZUYECKUX Pecypcoé uepe3 MUKPOOUONOZUYNeCKUT KOHCOpUUym 6
CeNbCKOXO03ANUCMBEHHOM CEeKMOpe 6 UCCIe008aHUU NPOO06OIbCHEEHHO20 DLIHKA HAONI0ANACh, MeHOeHUUs K
pacuupenuro accopmumenma cReyudanbHolX NPOOYKMO8 NUMAHUA C UeNeHANPAGIeHHbIM COANAHCUPOBAHHBIM
cocmaeom u yeHHviMu RumamenvHoimu eewjecmeamu. Iloxkazana cxema u pes3ynbmamol UCIE008AHUSA HOBOU
omeuecmeeHHOll KUCI0MOI04HOU RPOOYKUUU HA OCHO8e UCHOIb306AHUA MUKPOOUOSIOZUYECKO20 KOHCOPUUYMA
(aymonpobdbuomuku, 2emeponpoouo-muku, KOMRIEKCHble RPOOUOMUKU) 8 He30MmX00HOI KOMNIEKCHOI nepepadomke
MOJIOYHO20  CENbCKOXO3AUCMBEH-HO20  CbIPbSL  JHCUBOMHO20 RPOUCXOMNCcOenus. B coepemennvix ycnosusx
Haobnoaemcesa yxyouienue 300p06ba HACENEHUA 8 C6A3U C ONACHOU IKONOZUYECKOU 00CMAHOBKOU, U WIUPOKUM
npumenenuem anmudbuomuxos. Hiyuenue mukpoonozo Konyopyuyma 01s 4enosewecmea cuumaenmcs nHaubosnee
AKMYanibHOU U NePcneKmueHoll npooaIemoil.

KiaroueBbie cjioBa: MMKpPOOHMOJOTHYECKHMII KOHCOPIUYM, MOJOYHASA KHCJIO0TAa, ACCOPTHMEHT,
NMPOAYKT, IITAMM.

Introduction valuable nutrients. The total project covered the

Currently one of the priority areas in the production of products that contribute to
development of food technologies is the creation of maintaining public health (actual nutrition) and
products for functional purposes that can affect the reducing the progress of diseases (functional
human body. In addition, work coupled with the nutrition) [1]. Comparably with this direction, we
production of lactic acid products that combine are developing the technology of domestic lactic
compound components of the managed action of acid probiotic fermented milk drink.
probiotics and prebiotics is becoming more and In recent decades, domestic scientists U.
more pertinent. Chomanov, M.K. Alimardanova, K.Zh.

In the last few decades, there has been a Zhangabylov, A.D. Serikbaeva, F.T.
certain course in the food market to expand the Dikhanbayeva, V.I. Ganina, N.B. Gavrilova, L.V.
range of supplemental food products that have a Golubeva S. Zobkova, G.D. Perfilev, G.M.
knowingly balanced composition and contain Sviridenko have made a great contribution to
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solving the problem of microbiological safety and
quality of dairy products, as well as obtaining
probiotics for functional nutrition.

Lactic acid bacteria are a key advantage of
this taste, as fermented milk products contain
essential nutrients in an easily digestible form, help
normalize intestinal microflora, prevent dysbiosis,
improve digestion, and strengthen the immune
system. As a result, the creation of a group
consortium of fermentation microorganisms, in
which yeast prepared in pure cultures and living
organisms from different taxonomic groups are
combined, appears to be a promising method in
lactic milk technology [2-6].

For the above reasons, we were prompted to
explore a new innovative technology for obtaining
propionic acid bacteria and Lactobacillus
acidophilus for the microbiological consortium. To
achieve this, we aim to harness the positive effects
of yeast in the composite treatment of chronic
hepatitis, coronary heart disease, hypertension,
diabetes mellitus, and dysbiosis. Lactic acid
fermentation is a key advantage of such a drink, as
fermented milk products contain essential nutrients
in an easily digestible form, help normalize
intestinal microflora, prevent dyshiosis, improve
digestion, and strengthen the immune system. As a
result, the creation of a consortium of fermentation
microorganisms, in which yeasts produced in pure
cultures and beneficial bacteria from distinct
taxonomic groups are combined, appears to be an
emerging method in fermented milk technology.

In the production of probiotic fermented
milk products based on complex yeasts, probiotic
microorganisms should be adapted to technological
conditions to ensure that, according to regulatory
requirements, the content of  probiotic
microorganisms in the final food product is no less
than 10° colony-forming units (CFU) per gram at
the end of its shelf life [7-12].

The working theorem of our research
covered the assumption that milk can serve as a
further nutrient substrate for yeast microorganisms,
which is shown in their increased activity. Since
solitary microorganisms convey antagonistic and
symbiotic properties relative to each other, it is
mandatory to search for the ideal ratio and select
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unusual cultures that allow combining the positive
properties of their application with modern and
probiotic indicators.

Materials and research methods

Obijects of research:

- lactic acid product

- thermophilic  lactic acid culture
(Streptococcus thermophilus);
- mesophilic lactic acid cultivations

(combination of Lactococcus Lactis subspecies
cremoris, Lactococcus Lactis subspecies lactis,
Leuconostoc mesenteroides cremoris, Lactococcus
lactis subspecies lactis biovar diacetylactis);

- genus Bacillus (Lactobacillus acidophilus);

- probiotic bacterium (Bifidobacterium);

- kefir grain yeasts.

As part of the research procedures, methods
were used to characterize the nutritional and
biological value as well as the safety of the studied
materials.

As part of the study, we conducted research
using the following methods to determine the
physical and chemical indicators and the safety of
low-fat cow's milk and lactic acid products:

Indicators such as purity group, bacterial
composition, and milk acidity are assessed when
determining the grade. According to GOST R
520542003, raw milk is classified into four
categories: high, first, second, and non-grade.

The current areas of modern research
include:

- ensuring the protection of dairy products;

- evolution of new types and strains of yeast
with valuable and functional properties, primarily
probiotic and symbiotic;

- development of directly introduced yeast
biotechnology;

- optimization of bacteriophage control
methods, especially in connection with the spread
of polyphagia;

- development of methods and means of
microbiological control, the need for which
depends on the introduction of international
systems for ensuring the quality of food products
and the country's accession to the World Trade
Organization.
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Stage I research paradigm

&

development

of lactic acid products

The cumrent shape and surveys for the
of theoretical and
scientific research on the development

¥

- Conduct a systematic study on the topic and
analyze the results.
- Define the research objectives and study goals.

Stage II scientific and Technical Research

1

Practical importance of
building a new lactic acid
product working a
microbiological consortium

l

- Justification of the choice of milk raw materials and
the study of 1ts physical-chemical indicators;

- Justification of the choice of veast for a lactic acid
product;

- Arguments for yeast selection.

- Justification of the formulation design for creating a
new lactic acid product.

- Besearch of cultures of the microbiclogical
consortium;
- Study of physical-chemical, microbiclogical
- indicators of samples of lactic acid products;
Research experience - Study of the interaction of milk raw materials and
yeast:
- Performing zensory analysis;
- Apphecation of computational thecretical and
statistical methods of analysis
- Development of a recipe and technology for a new
lactic acid product;
- Development of a legal and regulatory document on
lactic acid products;
Practical implementation - Calculation of the economic efficiency of the
of the research results -' production of lactic acid products in production:
- determination of the biclogical, nutritional and energy
value of the product;
- Apphecation of research results in educational
processes

4

Stage III finished technology of lactic acid products

Figure 1. research scheme for creating a new lactic acid product using a microbiological consortium

The work of scientists shows that the first
group includes microorganisms that are directly
involved in the formation of the composition and
properties and quality of dairy products. There, two
subgroups are distinguished: industrial yeast
microorganisms and microorganisms that cause
defects in milk and dairy products.

This is due to the fact that there is very little
useful information in the results of a published
study on the mechanisms of gel formation due to
the direct addition of acid to milk. Since the milk
base for the production of fermented products is
prepared differently and is subjected to
homogenization and high-temperature processing,
the properties of the gel formed as a result of
fermentation can be different. Since a low heating
rate was used in the study, the analysis concluded
that due to the dependence of the results on factors
such as pH and temperature, careful research is
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needed to determine the changes that are taking
place.

In our testing, milk serves as a probiotic
microflora through the use of propionic acid
bacteria and Lactobacillus acidophilus.

The following interstate standards were used
to determine physicochemical indicators:

1) GOST M-04-38-2009 to determine the
amounts of amino acids;

2) GOST 3624-92 P. Titer acidity using the
Turner method of 2 degrees;

3) Active acidity by GOST 3624-92 P.3;

4) The content of heavy metals was
measured in accordance with GOST 30178-96;

5) GOST 5867-90. Milk and dairy products.
Fat determination method;

6) GOST R 57079. Biotechnology.
Classification of biotechnological products.

To obtain fermented milk drinks, whole and
low-fat milk, cream, condensed and powdered
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milk, sodium caseinate, kefir, and other dairy raw
materials, as well as fruit and vegetable fillers, food
flavors, dyes, sweeteners, structure stabilizers are
commonly used.

There are two methods for producing
fermented milk drinks: the tank method and the
thermostat method. The technological process of
beverage production using the tank method
includes the following stages: preparation of raw
materials, normalization, homogenization, and
fermentation with bacterial bifid concentrate, with
or without the use of stabilizers and lactic acid
microorganisms. The product is produced with an
oil content of 10%, 15%, 20%, 25%, and 30% by
mass [13,14].

The biosynthesis of lactic acid drinks is
carried out using both the tank and thermostat
methods. For the production of sour cream, the
following raw materials can be used: natural fresh
milk, dried and plastic cream, kefir, and cow’s
butter. Normalized cream is prepared according to
the product formulation and treated at a
temperature of 86 = 2°C for at least 10 minutes or
76 £ 2°C for 10 minutes when using powdered milk
products, butter, or ductile cream.
Decontamination is permitted at a temperature of
94 + 2°C, after which the cream is homogenized
(emulsified) at pasteurization temperature.
Homogenization of the cream before pasteurization
is also allowed.

For products with a fat content of 25% and
30%, partial homogenization of the cream is
permitted [16-23]. Propionic acid bacteria or
propionibacteria (lat. Propionibacterium) is a type
of Gram-positive facultative anaerobic immobile
bacteria that synthesize propionic acid in the
metabolic process. Propionibacterium is usually
found in the form of a sharp rod measuring 0.5-0.8
to 1.0-1.5 microns. Most often, depending on the
conditions and cycle of development — coccoid,
curved or club-shaped. Propionibacterium
reproduces by dividing into two cells and does not
form spores.

Propionic acid bacteria are agents of
propionic acid fermentation, and in it the main
products of carbohydrate agitation — propionic
acid and its salts — propionates are formed.
Propionic acid fermentation is similar to lactic acid
fermentation  when lactic acid bacteria
(Lactobacilli, Streptococci, and other
representatives of the command Lactobacillales)
convert lactose, glucose, and other carbohydrates
into lactic acid. In addition to propionic acid,
propionic acid bacteria produce acetic acid, carbon
dioxide, etc. [24-26].
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Propionibacterium do not live in soil and
water bodies, they are found in the gastrointestinal
tract of ruminants, and often found in dairy
products. The process of milk fermentation of
Propionibacteria is very slow, it usually takes 5-7
days.

Most propionibacteria develop when the
acidity values of the environment are below 5.0-
4.5 PH. Propionibacterium tolerates only low
partial oxygen pressure. The optimal temperature
for their development is 30-35°C, at 60-70°c they
die. In addition to sugar and lactic acid,
Propionibacterium is able to ferment pyruvic acid,
glycerin and other substances. They break down
amino acids, breaking down fatty acids.

The World Gastroenterology Organization
notes that there is evidence supporting the use of
probiotics based on four strains:
Propionibacterium freudenreichii ssp. shermanii,
Lactobacillus rhamnosus GG, Lactobacillus
rhamnosus LC705, and Bifidobacterium breve
Bb99, in reducing certain symptoms of Irritable
Bowel Syndrome (WGO, Probiotics and
Prebiotics).

Propionibacterium Shermanii - 186 KM
"lodpropionix™ and "Selenpropionix" are part of
the domestic dietary supplements.

Results and discussion

The experiment was carried out at an optimal
temperature (38 £ 1) °C, since at this temperature
this microbial consortium has high
biotechnological properties in a biological product.
Studies have shown that in the bioproduct
fermented by the consortium, phenol (0.4%), NaCl
(6.5%), bile (40%) were constantly increasing, pH
- 9.6. It was noted that the antagonistic activity of
the microflora of the new product was preserved to
a greater extent than in a bioproduct made by other
yeasts than in pathogenic microorganisms.

Expected main results:

- conducting a literature review and patent
research on the research topic;

- theoretical and scientific justification of the
technology for the production of lactic acid
products;

- selection of yeast cultures for making lactic
acid products;

- selection of a recipe for making a lactic
acid product;

- development of regulatory documents for
the production of lactic acid products

In a scientific study, cow's low-fat milk was
selected as a raw material for obtaining lactic acid
products in a theoretical study. Naturally, skim
milk was taken as the object of research.
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Consequently, the shelf life of the new
product "Control-1" was approved - 10 days.
According to these studies, a new type of
bioproduct has been developed. By introducing
new products into production, the range of
functional bioproducts increases, which increases
the interest of the Kazakh population in probiotic
products and meets their needs. In our research
work, we found that propionic acid bacteria and
Lactobacillis acdophilus are used as probiotic

Table 1. Results of the finished product sample

microflora. Studies show that propionic acid
bacteria are used in Switzerland only in cheese
production.

The peculiarities of interaction and methods
of obtaining fermented milk products have been
studied. The possibility of using propionic acid
bacteria and Lactobacillus acidophilus as probiotic
microflora to enhance the productivity of
fermented dairy products in the agricultural sector
has been investigated (Table 1).

Quality indicators Norm
Mass fraction of dry matter, % 14
Mass fraction of proteins, % 3,4
Adipose fraction of fats, % 1,7
Mass fraction of carbohydrates, % 3,5
Titratable acidity, °T 65,85

The table shows the quality indicators of a
sample of a lactic acid product. According to these
parameters, the lactic acid product was prepared
according to the standard. Samples of the new
product meet the requirements of the standard, and
other samples of the product are still being studied.

Conclusion

The challenge of studying microbial ecology
in populations is considered highly relevant and
promising. Given this, special attention has been
paid to composite dairy yeasts and microbial
consortia composed of diverse taxonomic groups,
which are more resistant to adverse environmental
factors and exhibit higher activity compared to
yeasts cultivated from pure cultures. As a
combination of distinct microorganisms, microbial
consortia are less susceptible to the effects of
phages, growth inhibitors, and other factors
harmful to microorganisms. In the fields of
bioengineering and industrial biotechnology,
microbial consortia represent a key research focus
that influences the pace of further development. In
modern times, there is a degeneration in the health
of the residents due to the deterioration of the
environmental condition and the widespread use of
antibiotics. The problem of analyzing microbial
ecology is considered one of the most pertinent and
promising. For this reason, microbial consortia
composed of various taxonomic groups - resistant
to adverse environmental conditions and exhibiting
higher activity than yeasts obtained from pure
cultures - deserve special attention. In
bioengineering and industrial biotechnology,
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microbial consortia present a critical challenge that
defines the trajectory of further advancements.
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DEVELOPMENT OF BEER TECHNOLOGY
USING UNMALTED DOMESTIC RAW MATERIALS

A.K. KEKIBAEVA

(Almaty Technological University,
Kazakhstan, 050012, Almaty, Tole bi str., 100)
Corresponding author e-mail: anara_06061983@mail.ru*

Currently, brewing is a leading industry in the beverage industry. The expansion of the product range, the use
of new technologies, and modern equipment allows us to remain competitive in the market. For Kazakhstan, brewing
is a new, modernized industry. The creation of new flavors and the use of non-traditional raw materials creates
opportunities for obtaining beverages with enhanced biological properties. This study examines the possibility of using
an unconventional grain crop of sorghum, in the form of non-malted raw materials of domestic breeding in beer
production technology. The use of new types of grain crops makes it possible to obtain new beer profiles, as well as
improve the functional properties due to individual components in the grain. The purpose of the study is to study the
properties of sorghum grain of the domestic selection of the Kazakhstan- 16 variety and to develop beer technology
based on it. A single-brewed mashing method has been selected, which is associated with the increased temperature of
the sorghum grain gelatinization. The physicochemical properties, vitamin composition and antioxidant activity of the
developed type of beer have been studied. The research was carried out at the NANO BREWERY TYPE 50 L4
microbrewery. The developed technology will make it possible to expand the range of products and produce beer with
enhanced biological properties.

Keywords: brewing, beer, non-traditional raw materials, technology, sorghum, antioxidant
activity.
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