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An innovative approach to the development of biotechnology of specialized products
for the nutrition of athletes

Annotation

Main problem: the article substantiates the relevance of the development and production of
specialized food products for athletes and the population involved in sports, fitness as part of a healthy
lifestyle.

Purpose: development of specialized food products with a general health-improving character,
intended for the population involved in sports, fitness and experiencing increased physical exertion.

Methods: the obtained results were statistically processed using the methods of correlation and
regression analysis and standard software packages "Statistica 6.0". Measurements of chemical,
microbiological, organoleptic parameters were carried out using standard methods and modern
instruments: an analyzer, an analytical analyzer electrophoresis cell, a high-performance liquid
chromatograph, and others.

Results and their significance: a scientific concept for the creation of fermented specialized
milk-based food products for sports nutrition was formulated; biotechnologies for specialized food
products for athletes were developed. For the practical implementation of the results of analytical and
experimental studies, packages of regulatory and technical documentation for the production of new
products have been developed, which have been tested in the production conditions of existing
enterprises in the dairy industry.

Key words: specialized nutrition, probiotics, antioxidants, fermented food product, sports
nutrition.

Introduction

All over the world, there is an increase in the interest of the population in a healthy lifestyle.
Specialized nutrition, which includes sports nutrition, is of interest not only to professional athletes,
but also amateurs, as well as visitors of fitness clubs [1]. Scientists have found that only cow's milk
has a positive effect on exercise performance and restoration of muscle function. Nevertheless,
significant positive effects of cow's milk consumption as a source of protein, carbohydrates, calcium
on the performance and muscle recovery of athletes have been found [2].

An analysis of the scientific technical literature indicates that at present, the development and
production of food products for athletes is dominated by a targeted nature, that is, the composition of
the products used depends on the type of sport that the athlete is involved in and the loads he or she
carries out. Experimental testing of such products is also carried out on groups of athletes selected
according to the general principle of requirements determined by the characteristics of the sport. As
part of a healthy lifestyle program, it must be taken into account that a person who goes in for
professional or amateur sports must be healthy, physically resilient, his body must be resistant to
stressful situations, have immunity to unfavorable environmental factors, nervous stress. It must have
a healthy microbiota capable of withstanding varying levels of nutrient intake during training and
competition periods [3, 4, 5].

The purpose of the article is to provide a scientific justification for the development of
specialized food products with a general health-improving character, intended for the population
involved in sports, fitness and experiencing increased physical activity.
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Materials and methods

The studies were carried out in the laboratories of the Department of Food and Food
Biotechnology of the Federal State Budgetary Educational Institution of Higher Education Omsk State
Agrarian University.

Raw cow's milk according to GOST 31449-2013 were defined as objects of study; association
of probiotic cultures of lactic acid bacteria Lactobacillus acidophilus, Streptococcus thermophilus and
bifidobacteria - Bifidobacterium bifidum, Bifidobacterium longum; biopolymers: gelatin and pectin
according to the current regulatory documentation.

The studies were carried out by generally accepted standard of chemical, microbiological,
organoleptic methods. The repetition of experiments is three to five times. Mathematical and statistical
processing of experimental data was carried out using the program "Statistica-6.0". Measurements of
chemical, microbiological, organoleptic parameters were carried out using standard methods and
modern instruments.

Results

As a result of theoretical and experimental studies, a scientific concept for the creation of
fermented specialized milk-based food products were formulated (Figure 1).

the implementation of the fermentation process of the milk and
milk compound base must be carried out by using bacterial
concentrates based on the association of probiotic cultures
immobilized in a biopolymer gel

the quality and safety of fermented specialized food products
should be ensured through the use of natural sources of animal
and vegetable raw materials and modern methods of its
processing

the formation of functional and special properties of fermented
specialized food products is carried out as a result of scientific
justification and regulation of ingredients using mathematical
modeling methods

technological schemes for the production of fermented
specialized food products are designed taking into account the
full integrated use of the constituent parts of the main raw
materials

determination of the shelf life of fermented specialized food
products and their prolongation must be implemented using
modern functional and technical ingredients

Fermented dairy-based specialty foods

Picture 1 - The concept of creating fermented specialized milk-based food products

According to the concept, at the initial stage, the type of the main milk raw material and the
technological operations to prepare it for processing are determined, including such as lactose
hydrolysis to reduce its amount, whey hydrolysis to obtain whey hydrolyzate with an increased
amount of essential amino acids, ultrafiltration of cow's or skim milk to increase the concentration of
proteins in the milk base, etc.
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The next stage is devoted to the main technological operation of the production of specialized
food products - the fermentation process, the purpose of which is not only to change the physical state
of the milk protein, but also to enrich the specialized fermented dairy products with probiotic
microflora. To achieve this goal, a biologically active component has been developed based on
associations of starter (probiotic) cultures immobilized in a gel of biopolymers of plant and animal
origin, which help to increase the digestibility of the product, as well as the preservation of the volume
of viable cells of probiotic cultures that meets the requirements of GOST R 55577-2013 “Products
food specialized and functional. Information about the distinctive features and effectiveness not only
during the entire shelf life of the product, but also when it enters the gastrointestinal tract of the
consumer, the novelty of which is protected by a patent [6].

On the basis of mathematical modeling of a set of experimental data, the main thermodynamic
parameters of the fermentation process with the above-mentioned biologically active component were
established. An important factor in the creation of specialized food products is the determination of the
type and quantity of specialized and technically necessary ingredients, including prebiotics, stabilizers,
components that increase muscle mass and the ability to achieve high sports performance, as well as
the nutritional and biological value of new products.

For the practical implementation of the results of analytical and experimental studies,
packages of regulatory and technical documentation have been developed for the production of new
food products for athletes, which have been tested in the production conditions of existing enterprises
in the dairy industry (Table 1).

Ttable 1 - Innovative technologies of products for nutrition of athletes
Name of technology Normative Authors
product document
Biologically active components (BAC) | CTO 004175-91-032- | N.L. Chernopolskaya
based on associations of starter (probiotic) | 2019
cultures immobilized in biopolymer gel

Special purpose bioproduct CTO 71063300-011-2019 | N.L. Chernopolskaya,
N.B. Gavrilova
Protein bioproduct "ProteinMilk" CTO 56438524-021-2019 | N.L. Chernopolskaya,

N.B. Gavrilova

Based on the results of the development of biotechnologies and formulations of specialized
food products for sports nutrition, the main indicators are determined according to which diets are
compiled using specialized food products: biological and energy value.

The amino acid composition of the proteins of fermented products for the nutrition of athletes
is shown in Figure 2. The nutritional and energy value of the products is presented in Table 2.

All products are enriched with probiotic microflora in an amount - lactic acid bacteria not less
than 1 108 CFU/g and bifidobacteria not less than 1 107 CFU/g, propionic acid bacteria not less than
1107 CFU/qg.

Table 2 - Nutritional and energy value of fermented foods for athletes

Name of Mass fraction, % Energy
product value
fat proteins | carbohydrates | kcall | kJ
Specialized nutrition product for 4,10 410 16,65 119,9 520,36

athletes
Protein bioproduct "ProteinMilk"
(without filler)

7,11 31,02 5,01 208,1 | 870,73

The data shown in Figure 2 and Table 2 are used to compile the diets of athletes, taking into
account the energy value of specialized food products. The range of new products is developed based
on the results of a study of the needs of different age groups, labor costs and physical activity.
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Figure 2 - Amino acid composition of proteins of fermented foods for athletes

Conclusion

The obtained research results indicate that the developed fermented products are of high
nutritional value, enriched with probiotic microflora, which makes it possible to recommend them for
regular use in the nutrition of athletes.
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H.B. F'apuiiosa’, H.JI. Yepnononsckas' , E.B. Huknrun®
'TLA. Cronbinus atsiHaarsl OMCK MEMJIEKETTIK arpapiblK yHHBEpCHTeTI, Peceit
2V IHHOBALHSITBIK Eypasus yausepcureri, Kazakcran

CnopTibLIApAbIH TAMAKTAHYBIHA APHAJFAH MAMAH/IAHBIPBIJIFAH OHIMAEPAiH
OMOTEXHOJIOTUSICHIH J3ipJieyaeri HHHOBAIUSIIBIK TCLT

Makanaga canayaTThl eMip CalThIH YWBIMIACTBIPY IIEHOEpiHJE CHOPTIEH, (UTHECIICH
alfHaJIBICATHIH XaNBIKTBIH THICTI (PM3UKAIBIK Kal-KYWiH KOJIAy MOceJeciH Imemyre OarbITTalFaH
CTIOPTIIBUIAP/BIH TaMaKTaHybl YIIIH MaMaHAaHIBIPBUIFaH TaMakK OHIMJEpIH o3ipiey KoHE OHIIpY
JKOHIHJETT OAaFbITTBIH ©3€KTUIr Heri3fenreH. MakalaHblH MakcaTbl - CIIOpPTIEH, (hUTHECTICH
alfHaJIBICATHIH JKOHE JICHE IIBIHBIKTHIPYMEH aiHAaJbICAThIH XaNbIKKA apHAJIFaH KaJlbl CaybIKTBIPY
CHIATBIHJAaFbl MAMaH/IaHIBIPBIIFAH TaMaK OHIMIIEPIH 93ipiey. AJBIHFaH HOTHXKENEP KOPPEISIUSITBIK
JKOHE PErpeccHsUIbIK Tajiiay oaicTepiH koHe "Statistica 6.0"cTanmapTThl OarmapiaMaiblK HaKeTTepiH
naiijajiaHa  OTBIPBINT  CTATUCTHKAIBIK  TYplle oOHJelnedi. XHMHUSUIBIK, MHKPOOHOJIOTHUSIIBIK,
OPTaHOJICTITUKAIIBIK KOPCETKIIITEP/I OISy CTAaHAAPTTHI 9/IiCTEp MEH 3aMaHayH Kypaiiap/sl KojjaaHa
OTBIPBII )KYPTi31J1JIi: aHATM3aTOP, AHATUTHKAJIBIK aHAJTM3aTOP/IBIH AIEKTPO(Ope3iHe apHaIFaH YAIIBIK,
JKOFapbl THIMJII CYHBIK XpoMaTtorpad >koHe Oackaiap.

CHopTThIK TaMakTaHy YIIiH CYT HETi3iHJEri ambIThUIFAaH MaMaHAaHABIPbUIFaH TaMak
OHIMJIEpIH KacaylblH FBUIBIMH TY)KBIPBIMIAMAChl TY)KBIPBIMIAJIBI, CHOPTIIBUIAPIBIH TaMaKTaHYBI
YUIIH MaMaHAaHIBIPBUIFAaH TaMaK ©HIMIEPiHIH OMOTEXHOJIOTHSCH Kacalabl. AHAJTHTUKAIBIK KOHE
IKCIEPUMEHTTIK 3epPTTEYJIEePIIiH HOTHXKEIePiH ic )KY3iH/Ie iCKe achIpy YIIiH jKaHa OHIMAEPIl eHipyre
apHaJIfaH HOPMAaTHUBTIK KOHE TEXHUKAJIBIK KyKaTTama MakeTTepi 93ipieH i, oy1ap )KYMBIC iCTeN TYpFaH
CYT cajiachl KaCiMOPBIHAAPBIHBIH OHIIPICTIK JKaFrAaiIapblHAa ChIHAKTAaH ©TKi31II.

Tyiin ce3mep: MaMaHJaHABIPbUIFAH TaMaKTaHy, MNPOOHOTHKTEP, AaHTHOKCHIAHTTAp,
aNIBITBUTFaH TaMaK OHIMJIEPi, CIIOPTTHIK TAMAKTaHY.

*
H.b. FaBprBal, H.JL qepﬂono.m,cxaﬂl 'E.B. Huknrun®
'OmMcKnii rocyapcTBeH BN arpapHbIii yauBepcuTet nvern I1.A. Crombimuaa, Poccus
? MunoBanmonublit EBpasuiickuii yausepcurer, Kazaxcran

I/IHHOBaIII/IOHHI)Iﬁ moaxoa K paspaﬁoTKe OHMOTEXHOJIOT UM ClIeUAJIU3UPOBAHHBIX MPOAYKTOB 1JIs
NMUTAHUA CIOPTCMEHOB

B cratee 000OCHOBaHA akKTyalbHOCTh Pa3padOTKU W IMPOU3BOJICTBA CIICIUATH3UPOBAHHON
MUIIEBOH MPOITYKITUH TSI CIIOPTCMEHOB M HACETICHHSI, 3aHUMAIOIIETOCS CITIOPTOM, (UTHECOM B paMKax
OpraHM3aIiy 3I0pOBOTO 00pa3a xu3Hu. llens cTaThu - pa3paboTka CHEIMATU3NPOBAHHBIX TIPOTYKTOB
NUTaHus C  OOICO3MOpABIMBAIOIIMM  XapaKTepOM, IPEAHA3HAYCHHBIX IS HACEJICHUS,
3aHUMAIOIIETOCS CIOPTOM, (UTHECOM U HCIBITHIBAIONIME MOBBIINICHHBIC (H3MYECKHE HATrPy3KH.
[TomydeHHble  pe3ynbTaThl  CTATHCTUYECKH  O0OpabOTaHBI € KCIIOJNIB30BAHUEM  METOJIOB
KOPPETSIIMOHHOTO M PErPECCHOHHOTO aHANIM3a M CTaHJAPTHBIX MakeToB mporpamm «Statistica 6.0».
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W3MmepeHnst XUMHUYECKUX, MUKPOOHOJIOTHYECKUX, OPTaHOJICTITHYCCKUX MOKA3aTeel MPOBOIUINCE C
MPUMEHEHNEM CTaHIAPTHBIX METOJOB W COBPEMEHHBIX IPHUOOPOB: aHaIM3aToOpa, SYEHKH IS
aNeKTpodopes3a aHATUTHYECKOTO aHaJIH3aTopa, BEICOKOI(h(HEKTUBHOTO KUAKOCTHOTO XpoMmarorpada u
JPYTHX.

CdopmynupoBana HaydHasT KOHIEIIHS CO3/IaHUS ()ePMEHTHPOBAHHBIX CIICIIHATH3HPOBAHHBIX
MUTIIEBHIX MPOTYKTOB HA MOJIOYHON OCHOBE JIJISl CHOPTUBHOTO TIHTaHUs, pa3paboTaHbl OMOTEXHOJIOTHI
CHCIMATU3UPOBAHHBIX THIIEBBIX TPOMYKTOB JUIsl TWTaHWS CIOPTCMEHOB. JIJIs TpPaKTHYECKOM
peanm3annuy pe3yNbTaTOB AaHATUTHYECKHX W DOKCIIEPUMEHTAIBHBIX FWCCIEIOBaHUA pa3paboTaHBI
MaKeThl HOPMAaTUBHOW W TEXHUYIECKOW TOKYMEHTAIIMHU JUTA POU3BOJICTBA HOBBIX IPOAYKTOB, KOTOpPHIE
anpoOUPOBaHBI B IPOU3BOACTBEHHBIX YCIOBHAX JICHCTBYIOIIMX NPEANPUATHIA MOJIOYHOM OTPACIIH.

KnroueBble cnoBa:  creqUadM3MpOBaHHOE MUTaHWE, MNPOOMOTHUKH, AHTHOKCHIAHTHI,
(hepMEeHTHPOBAaHHBIN MHUIEBON MPOIYKT, CIOPTHBHOE ITUTAHUE.
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