rTMrMEHA MTAHUA https://doi.org/10.47470/0016-9900-2025-104-6-750-754

FOOD HYGIENE OpurvHanbHas cratbst
© KOJIJIEKTUB ABTOPOB, 2025 Yutars w37
OHJIauH g

online [Wkrad¥:

Kob6enbkoea U.B., Cenepkoea tO.A., Kopoctrenesa M.M.

BUTAaMUHBI 1 MMHEpasbl B 6a30BOM PaLUOHe CNOPTCMEHOB,
cneuuanusupyiowmxcs Bo ppucranne

PIBYH «PepepanbHbii MCCNeAOBATENbCKMIA LEHTP NUTAHMS, BHUOTexHoNorMM 1 6esonacHocTi nuwm», 109240, Mockea, Poccus

PE3IOME

Beedenue. Bascneiiwum gpakmopom, obecneuusarouum peuierue 3a0a4 MeouKo-0uoa02u4ecKo2o conpo8oNcoeHUs: Cnopma, A6A3emcs ONMUMU3ayus RUMAanus
¢ yuémom 3ada4, nOCMagAeHHbIX HA ONPe0esEHHOM Imane No020mogKU.

Mamepuaavt u memooot. Obcredosan 21 unen coopnoii Poccuiickoi Pedepayuu no gppucmaiiny: 12 myxcuun 6 6ozpacme 22 = 1200 u 9 ncenugun 6 6o3pacme
21 % 1 e00. [lumanue oyenusanru memooom 3anucu — camoCmosmenbHo20 6e0eHus NuuLe8020 OHeBHUKA ¢ ucnoav3osanuem ged-cepsuca HUAII
Pesyavmamui. Bnepgvie nposedena oyenka numanus Gpucmaiaucmosg ¢ Ucnonb308anuem OUCMAaHUYUOHHbIX MEXHOA0RUL U CPeOCME UCKYCCIBEHH020 UHMeN-
saekma. Boino evisigaeno nuzkoe nompebnenue eumamunos B, B, u Cy 67%, 6ema-kapomuna u eumamuna E'y 77% pecnondenmos, goauesoi Kuciomot u
sumamuna K —y 89%, 6uomuna —y 100%, nanmomenogoii kucaromoi u eumamuna B, — y 44%, Bsu nuayuna — y 33%. Codepucanue sumamuna A 6 payuore
YembIPEX cOPMCMeHoK He 00x00uno 00 400 mie. Y 83% myaucuun 0kazaioce Hugice HOPMbL COOEPICAHUE 8 PAYUOHe bema-Kapomuna, Goauesol Kuciomol u
ouomuna, eumamuna K —y 75%, E —y 50%, C —y 33%, B u nanmomenoeoii kucaromot — y 25%, nuayuna u Bs —y 17%. Y 6cex ommeuen dechuyum euma-
muna D. Y ycenwun ycmarnoeneno nedocmamounoe nompebaenue psaoa Makpo- u mukposremenmos, maxux kak Ca u I (8u3z 9; 89%), Ku Mg (7 u3 9; 78%),
FeuZn— (6u39; 67%). Menee évipadcennbiii dechuyum mex dce 31eMeHMO8, 3G UCKAIOHEHUEM Jcene3d, — Y MYMNCUUH.

Ocpanuuenus uccaedosanus. /lns noayuenus Haubonee MovHbIX OGHHBIX 0 NUMAHUU HeoOX00UMOo npedsapumenvhoe 00y4eHue pecnoH0eHmo8 nepeo Ucnoab30-
eanuem umu eb-cepsuca HUAII u escednesnbiii KOHMPOAb 3aN0AHEHHbIX OHEBHUKO8 CReUUANUCHOM 8 00aacmu NUMAHUS.

Saxarouenue. B nepsyio ouepeds neobx00umo onmumusupogams 6a308vii payuon gpucmaiirucmos. Ilpu Haruuuy cheyuatbhbix 3a0a4 o KOppeKyuu Maccol
mena (uau) Kpatine 8biCOKUX IHEP2OMPAMAX UeAeco00Pa3HO BKAIOHUEHUE CReUUANU3UPOBAHHOL NPOOYKUUY 0451 NUMAHUS CHOPIMCMEH08, KOMNOHEHMbl KOMOpPOil
BOCNONHAIOM BbIs6ACHHbIE Oehuuumbl.

Karouesnle croea: numanue; sumamunsl; cnopm; pucmaiin; buosocuvecky aKmueHvie 000a6KU K nuuje

Cobaro0enue smuneckux cmandapmos. [Ipomokon uccaedosanus 6 pamkax evinosnenus OHU Ne FGMF-2025-0002 6bin 0000pen smuueckum KoMUmemom
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Vitamins and minerals consumption in the basic diet in athletes
specializing in freestyle
Federal Research Center of Nutrition, Biotechnology and Food Safety, Moscow, 109240, Russian Federation

ABSTRACT

Introduction. The most important factor in ensuring the solution of problems of medical and biological support for sports is the optimization of nutrition taking into
account the tasks set at a certain stage of preparation.

Materials and methods. The study involved twenty one member of the Russian Freestyle National Team (12 men aged 22+ 1 years and 9 women (21=%1 years)).
Nutrition was assessed using the recording method — self-maintaining a food diary using the NIAP web service.

Results. For the first time, the nutrition in freestyle skiers was assessed using remote technologies and artificial intelligence. It was found that 67% had low
intake of vitamins B;, B; and C, 77% had low intake of beta-carotene and vitamin E, 89% had low intake of folic acid and vitamin K, 100% had low biotin,
44% had low intake of pantothenic acid and vitamin B, and 33% had low intake of B6 and niacin. The vitamin A content in the diet in 4 female athletes
did not reach 400 ug. In men, the content of beta-carotene, folic acid and biotin in the diet was below the norm in 83%, 75% had low intake of vitamin K,
50% had low intake of E, 33% had low intake of C, 25% had low intake of BI and pantothenic acid, and 17% had low intake of niacin and B6. All of them
had a vitamin D deficiency. There was established insufficient consumption of a number of macro- and microelements, such as Ca and I in 8 out of 9 (89%),
Kand Mg in 7(78%), Fe and Zn in 6 (67%). in women, and a smaller deficiency of the same elements, with the exception of iron, in men.

Limitations. To ensure the most precise nutritional information, it is crucial to provide respondents with pre training before using the NIAP online service and
for a nutrition expert to control and validate the completed diaries on a daily basis.

Conclusion. It is essential to fine-tune the fundamental eating plan for freestyle skiers. In cases of weight management or exceptionally high energy expenditure, it
is recommended to incorporate specialized foodstuffs for sportsmen's nutrition, which address the specific nutritional gaps.

Keywords: nutrition; vitamins; sport; freestyle; food supplements

750 TUTUEHA Y CAHUTAPUS « Tom 104 « N2 6 » 2025


https://doi.org/10.47470/0016-9900-2025-104-6-

https://doi.org/10.47470/0016-9900-2025-104-6-750-754

FOOD HYGIENE

Original article

Compliance with ethical standards. The study protocol (as part of the implementation of FNI No. FGMF-2025-0002) was approved by the ethics committee of the
Federal State Budgetary Scientific Institution Federal Research Center for Nutrition, Biotechnology and Food Safety. All participants gave informed voluntary

written consent to participate in the study.

For citation: Kobelkova 1.V., Seledkova Yu.A., Korosteleva M.M. Vitamins and mineral consumption in the basic diet in athletes specializing in freestyle. Gigiena i Sanitariya /
Hygiene and Sanitation, Russian journal. 2025; 104(6): 750—754 https://doi.org/10.47470/0016-9900-2025-104-6-750-754 https://elibrary.ru/bhnjde (In Russ.)

For correspondence: Yulia A. Seledkova, e-mail: yuliaseledkova0304@gmail.com

Contribution: Kobelkova I.V. — concept, organization and design of the study, collection of data, writing the text, editing; Seledkova Yu.A. — concept and design of the study,
collection and processing of data, statistical processing of data, writing the text; Korosteleva M. M. — collection of data, writing the text, editing. A/l authors are responsible for the

integrity of all parts of the manuscript and approval of the manuscript final version.

Acknowledgments. We would like to express our gratitude to the Russian Freestyle Federation, represented by A.N. Kurashov, M.S. Nosov, V.V. Zebzeev, A.l. Lukina,
K.N. Kireev, S.A. Lazarenko, D.R. Zakirov, M.F. Tomilin, A.I. Ponkratova for their active interest and assistance in organizing the study.

Conflict of interest. The authors declare no conflict of interest.

Funding. The study was carried out within the framework of funds allocated for the implementation of the state assignment of the Federal Research Center of Nutrition and

Biotechnology (No. FGMF-2025-0002).
Received: Decemebr 20, 2024 / Accepted: June 26, 2025 / Published: July 31, 2025

Beenenue

OnHa M3 aKkTyaJlbHBIX MEIMKO-OMOJIOTMYECKUX M Tocyaap-
CTBEHHBIX 3a/lay — COXpaHEHHUE 370POBbS U OOECIEeYeHUE BbI-
coK03(h(HeKTUBHOM MPOPECCUOHATBHONM paboTOCITOCOOHOCTH
croprecMeHoB Poccuiickoit @enepariny. Baxueimmm pakropom
SIBJISIETCSI ONITUMM3A1IUsl TUTAHUS C UCTIOIb30BAHUEM METOJOB U
CpEeNCTB MCKYCCTBEHHOTO MHTEJUIEKTa B TaHHOM obmactu. MHHO-
BalMOHHBII BeO-MHCTPYMEHT «Hay4yHBIi MHCTPYMEHT aHalu3a
nurtaHusi» (HUAII) no3Bossier pemintb mpobdsiemMy He TOJbKO
OLIEHKM (haKTUYECKOTO MUTAHUSI, HO U pa3pabOTKU MHIWBUILY-
AJTbHBIX PALIMOHOB JIJIS1 CIIOPTCMEHOB B COOTBETCTBUU C TEKYIIU-
MM CITIOPTUBHBIMU 3a1a4aMU U YCJIOBUSMU TPEHUPOBOK [1].

[TapameTpsl BHELIHEN Cpelibl, B KOTOPBIX TPOBOASTCS Tpe-
HUPOBOYHBIC M COPEBHOBATEIbHBIC MEPONPUSITUS CIIOPTCME-
HOB, BBICTYMAIOLIMX B AMCLMILUIMHAX (pucTaiina, oOyclIOBIU-
BalOT TMOBBIIEHHYIO MOTPEOHOCTh KaK B OCHOBHBIX IMHUIIEBbIX
BEIeCTBaxX, TAK U B BUTAMHHAX, MaKpo- U MUKPOBJEMEHTaX.
B yacTHOCTH, MOKa3aHO, YTO HApSAy C APYTUMU HYTPUEHTaAMU
YBEJINYUBAETCS TOTPEOHOCTh B BUTAMUHE D, TTOCKOJIBLKY OH SIB-
JISIETCS KJTIOUEBBIM PETyJIsITOPOM ToOMeocTa3a KajblLMs, a TaK-
K€ B KeJie3e BBUIY €ro y4yacTusl B SHEpreTM4yeckoM oOMeHe U
ponu B mepeHoce Kuciopoxaa [2, 3]. Bo BpeMss MHTEeHCUBHBIX
TPEHUPOBOK U COPEBHOBAHUI Y CIIOPTCMEHOB-(QPUCTANIUCTOB
C Y4€TOM Takux (HaKTOpOB OKpyXawlleil Cpelbl, KaK BbICO-
Ta HajJ YPOBHEM MOpsI, HU3KUE TeMIIepaTyphbl U TMOBHIIIIEHHOE
BO37IeliCTBUE YIbTPadUOJETOBOIO CBETa, YBEJIMYMBAETCS 00-
pa3oBaHUe CBOOOIHBIX pamgukanoB [4, 5]. HemocrarouHoe mmo-
CTyIUIEHVWE BUTAMUHOB, B TOM YHMCJie aHTUOKCUAHTHOTO psina,
MOXET MPUBECTU K Pa3BUTUIO TMIIOBUTAMUHO30B U, KakK Cjell-
CTBUE, K OOIIEMY CHIXEHUIO CIIOPTUBHBIX pe3yJabTaToB [6].
IIpy HEBO3MOXHOCTU TOJHOCTbIO KOMIIEHCUPOBATh MOTPeO-
HOCTH 3a CYET TPAagUIIMOHHBIX OO PAllMOH ONTUMM3HPYIOT
nyTéM BBEIEHUS CMELUMAIM3UPOBAHHBIX MUILEBBIX MPOAYKTOB
IUUTSI TIMTaHUST CIIOPTCMEHOB [7].

leorpadmueckne ocobenHoct Poccuiickoit ®Deneparn
CIIOCOOCTBYIOT TMOMYJISIPHOCTY 3MMHUX BUIOB CIIOpPTa, 3aHITHUS
VMU LIAPOKO PACMPOCTPAHEHBI KaK CPeIu BBICOKOKBATUGDU-
LIMPOBAHHBIX CIIOPTCMEHOB, TaK M Ha HAaYaJIbHOM YPOBHE IOJI-
rotoBku. C y4éTOM 3HAUUTEIBHOTO YMCIIA JINLI, 3aHUMAIOIIUXCS
JMAHHBIMU BUIAMM CITOPTA C BBICOKUMHM 110 OOBEMY I MHTCHCHB-
HOCTH (DU3MYECKMMU Harpy3kaMu, IUKIMYHOCTHIO MBIIIEYHOI
paboThI, CJI0XKHOKOOPAMHAIIMOHHBIMU 3JIEMEHTaMU, U HeOJ1aro-
MPUATHBIX (DAKTOPOB OKPYXKAIOIIE Cpeabl aKTyaJbHBIM IIpeI-
CTaBJIsIeTCs U3yYeHUe (haKTUYECKOTo MUTAaHUS IS ONIpeaeIeHUs
neduuuTa MO0 M30BITKA TMOTPeOJIEHWST OCHOBHBIX TUIIEBBIX
BEIIECTB M DHEPTUHU, a TAKXKe BUTAMUHOB, MaKpO- U1 MUKPODJie-
MEHTOB.

Ilenv dannoeo uccaedosanus — oleHKa TOTpeOIeHUS Dpu-
CcTaiiMcTaMy BUTAMUHOB, MaKpO- U MUKPO3JIEMEHTOB B COCTaBe
6a30BOT0 palloHa TS €To TTOCIEeAYIONIEH KOPPEKIIUU C UCITOJTb-
30BaHMEM CICLIMAIM3UPOBAHHBIX MUIIEBBIX MpoaykToB (CIIIT)
IIJIS1 TUTAHUSI CTIOPTCMEHOB.

MaTepl/IaJlbI U METOIbI

B pabote mpoaHanu3upoBaHbl pe3yJbTaThl OLIEHKU TOTpe-
OJIEeHHsI BATAMUHOB M MUHEPAJIOB ¢ 6a30BBIM PAIlMOHOM ITUTAHUS
6¢e3 yu€Tta Bo3amoxkHoro mpuéma CIIIT mist muTaHus CHopTCMEHOB
B IepEeXOJHOM MMKPOLMKIE 34 CrOpPTCMEHOB-(QPUCTAUINCTOB
BBICOKOTO Kiacca. [Ipy mHTepripetaliun pe3yJbTaToB K CTaTH-
CTUYECKOI 00paboTKe ObLIM MPUHSTHI TaHHBIE PECTIOHACHTOB,
KOPPEKTHO 3alOoTHUBIIMX MUIIEBble THEBHUKU. [locne ymaie-
HUSI HETIPUTOIHBIX UISI MHTEPIPETALMU PEe3yJbTaTOB UTOTOBOE
YHUCJIO CMOPTCMEHOB cocTaBuio 21 (12 My>XK4uH U 9 XEHIIUH B
Bo3pacte oT 18 no 29 net) ¢ ypoBHEM CITOPTUBHOIO MacTepcTBa
OT KaHIUOATOB B MacTepa cropra (2) mo mactepoB criopTa (18)
M 3acJTy>keHHOro macrepa criopra (1).

Bkiag MakKpOHYTPUEHTOB B JHEPreTUUECKYI0 ILIEHHOCTh
(BD1L0), a TakKe comepkaHUe BUTAMUHOB U MUHEPAJIOB B paliy-
OHE OIIEHMBAJIN B aOCOJIIOTHBIX U YACIbHBIX €IWHUIIAX COTJIac-
HO MP 2.3.1.0253—21 «HopmbI (pr3noiornyeckKux moTpeoHo-
CTeil B DHEPTUMM U MUIIEBBIX BEIleCTBAX IJIs1 Pa3AUYHbIX IPYIIT
HaceneHust Poccuiickoit @enepanumn» (manee — Hopwmbl) u
peKoMeHIanusaM MeXIyHapoIHOTro OOIecTBa CIIOPTUBHOTO
nutanus (International Society of Sports Nutrition (manee —
ISSN)) [8, 9].

Jlna cOopa AaHHBIX MPUMEHSUIM METON 3alllMCu — CaMo-
CTOSITeJTbHOE BeleHWe MHEeBHUWKA. [IpM 3amoHEHWM TUIIEBBIX
MTHEBHMKOB M JIajibHelIIeil o6paboTKe MaHHBIX MCIIOJIb30BalIn
BeO-cepBrc «HayuHblii MHCTPYMEHT aHaM3a MUTaHUs» (Janee —
HUAII) [10], paspaboranHbiii DenepalbHBIM HCCIEIOBATEb-
CKHM IIEHTPOM MUTaHMSI, OMOTEXHOJIOTUY U 6€30MaCHOCTH UL
coBMecTHO ¢ OO0 «Hyrpuent ITnannep». [1uieBbie THEBHUKU
CITOPTCMEHBI 3aIOJTHSUIM B TeUCHUE 2—7 THEM.

OCHOBHbIE XapaKTEPUCTUKHU CIIOPTCMEHOB MYXKCKOTO I0Jja:
Bo3pact 22 * 1 rom; mivHa Tenna 177,8 £ 1,7 cM; macca Tena (MT)
79,4 + 3,2 xr; ungekc macchl tena (MMT) 25,1 £ 0,8 kr/m?;
BeJM4YrMHa ocHOBHOro oomMeHa (BOO) 1734 + 40 kkan/cyt). Oc-
HOBHBIE XapaKTePUCTUKHU CITOPTCMEHOB KEHCKOTO IT0JIa: BO3-
pact 21 £ 1 rox; mmHa teia 166,9 £ 1,7 cm; MT 59,1 + 1,2 k1
HUMT 21,3 £ 0,6 xkr/m?;, BOO 1491 =+ 18 kkan/cyr). BOO ompe-
NlesIsiv Tipy oMoy Be6-cepsuca HUAITI.

Cratuctuuyeckass o0paboTKa MaHHBIX BKJIIOYaja BBIYMCIIE-
HUE MapaMeTpoB OIKCATeNbHOM cTaTUCTUKU. OOpaboOTKy AaH-
HBIX IIPOBOJIMIIM C IIOMOIIIBIO KOMITBIOTEPHOI MmporpaMmMel IBM
SPSS 20.0 (IBM, CIIIA). JInsg olleHKM HOPMaJIbHOCTU pac-
Tpee/ieHUs] HeNTPePhIBHBIX MEPEeMEHHBIX MCTIONb30BaId KPH-
tepuit lllammmpo — Yunka. [TockoabKy mepeMeHHbIe He UMETU
HOPMAaJIbHOTO pacrpeneeHus, B KaUyeCTBE Mepbl LIEHTPaIbHOMI
TEHIeHIINY Obl1a BRIOpaHa MenuaHna. OnucareTbHbIe CTaTUCTH -
KU KOJIMYECTBEHHBIX JAHHBIX MPEICTaBICHbI B BUIE MEIUAHHI,
25-ro u 75-ro mepueHTUeh. A OUEeHKU pasiuuuii Mexmy
IBYMsI HE3aBUCHUMBIMHM BHIOOPKAMM TPUMEHSUIM CTaTUCTUYE-
ckuit U-kputepuit ManHa — YutHu (Mann — Whitney U-test).
7151 BceX MPOBEAEHHBIX TECTOB PA3TUYMS CUYUTAIHM TOCTOBEP-
HBIMU TIPY IBYCTOPOHHEM ypoBHe 3HaunMocTH p < 0,05.
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Taonuma 1 / Table 1
AOcCoJI0THOE MOTpPed/IeHne BATAMUHOB CTIOPTCMEHAMH-(hprCTAIMCTAMY B CYTKH
Absolute vitamins intake of freestyle skiers per day

KeHmunbi MyKuuHbI (I)6H3H0ﬂ0m‘lECKaﬂ 3HauuMOCTh
NOTPEOHOCTD ISl B3POCIbIX
Hon;z:::enb Females Males (I;VIP 2.3.1{'3253321) Significance
Me [Qs; Q3] Me [Qs; Qi "“yg'\z'lgg;?;' ;fg‘;‘; gtfzal'i)ults p<0.05
Butamun A, MKr / Vitamin A, ug 850.0 [283.1—1008.0] 1006.7 [674.5—1263.5] 800 (mns1 xeHumH / for females) 0.102
900 (st MyxumH / for males)
Bera-kapotuH, mr / Beta carotene, mg 1.6 [0.7-3.9] 2.0[1.7-31] 5 0.413
Burtamun By, Mr / Vitamin B, mg 1.0 [0.7—1.6] 1.8 [1.5-2.8] 1.5 0.013*
Burtamun B,, Mr / Vitamin B,, mg 1.7[1.4-2.1] 2.312.1-3.1] 1.8 0.005*
Hwuanus, mr / Niacin, mg 21.0 [14.1-22.0] 22.3[21.0-27.5] 20 0.199
IManToTeHoBast Kuciaota, Mr / Pantothenic acid, mg 5.0[2.8-5.9] 6.8 [5.5-7.5] 5 0.165
Burtamun B, Mr / Vitamin Bg, mg 2.0 [1.1-3.0] 2.6 [2.3—4.0] 2 0.200
®onuesas kucinora, MKT / Folic acid, ug 183.0 [169.0—245.0]  299.5[275.8—328.8] 400 0.009*
Burtamun B, MKr / Vitamin B, ug 3.0[2.5-5.2] 5.5[4.5-8.0] 3 0.030*
Burtamun C, mr / Vitamin C, mg 60.0 [46.0—107.0] 127.0 [92.6—156.3] 100 0.030*
Burtamun E, mr / Vitamin E, mg 8.8 [4.7—13.0] 14.5[11.2—18.3] 15 0.070
Burtamun D, mxr / Vitamin D, ug 1.9[1.1-2.5] 3.7 [2.6—5.5] 15 0.013
Burtamun K, Mxr / Vitamin K, ug 38.0 [15.0-70.5] 69.5[55.5—-118.3] 120 0.118
BuotuH, MKr / Biotin, ug 13.0 [6.1—-22.0] 18.3 [13.8—33.3] 50 0.240

MuHOpHBIE OMOJIOTMYECKU aKTHBHbIE BEILIECTBA IMUILIN:
Minor biologically active substances of food:

XOJIMH, MT / choline, mg 441.0 [232.0—497.0]  539.5[490.8—681.8] 500 0.126

IIpumeuvanwne. 3mech u B a6 2, 3: MP 2.3.1.0253—21 «HopMbI (pr3M0I0TMIeCKUX TOTPEOHOCTEN B SHEPTUH M MUIIEBHIX BEIIECTBAX IS
Ppa3TUYHBIX TpyII HaceneHus: Poccuiickoit Denepanum»; * — ctatuctiyecku 3Haunmoe otanaue (p < 0,05) MexXay rpyrimaMu My>KYMH Y XKESHILIWH.

Note: Here and in Tables 2, 3: MP 2.3.1.0253—21 "Norms of physiological needs for energy and nutrients for various groups of the population
of the Russian Federation»; * — statistically significant difference (p < 0.05) between groups of men and women.

Ta6nuua 2 / Table 2
VnenbHoe notpedaenue BuramuuoB (Ha 1000 kkau) cnoprcMenaMu-GpucTaiINCTaAMH B CYTKH
Specific consumption of vitamins by freestyle athletes per day (per 1,000 kcal)

- M @u3nonoruyeckas 3

CHILHHBI YKIMHBL NOTPEOHOCTD /s B3POCIbIX HAIMMOCTD
Hm;a:“eﬂb Females Males (MP 2.3.1.0253-21) Significance

ndex
Me 10:: Me [Q; Physiological need for adults <0.05
[Qs; Q3] [Q1; Q3] (MR 2.3.1.0253—21) P

Burtamun B;, Mr/1000 kkan | Vitamin By, mg/1,000 kcal ~ 0.56 [0.43—0.61] 0.69 [0.52—0.82] 0.6 0.119
Buramun B,, Mr/kkai | Vitamin B,, mg/kcal 0.87 [0.76—0.93] 0.96 [0.73—1.04] 0.75 0.565
Huanumn, mr/kkan | Niacin, mg/kcal 11.55[9.26—13.42] 8.68 [7.30—9.69] 8 0.136

IMpumevyanue. MenuaHa noTpeGIeHUsI SHEPTUU ¢ OA30BBIM PALIMOHOM Y MYKUYUH-(DPUCTANIUCTOB cocTaBuia 2862 KKaj/CyT, Y XXeH-
wuH — 1905 kKan/cyT.

N o te: The median energy consumption with the basic diet in male freestyle skiers was 2,862 kcal/day, in females — 1,905 kcal/day.

Ta6nuua 3 / Table 3
IToTpedeHne MAaKpo- 1 MUKPO3JIEMEHTOB CIIOPTCMEHAMH - (DPUCTAIMIMCTAMHU B CYTKH
Macro- and micronutrient intake in freestyle athletes per day

Hokasatems ZKenumnnt Myxuusbt Du3H0I0THYECKAS OTPEOHOCT /LIS B3POCIbIX | JHAYAMOCT
Index Females Males o (MP 2.3.1.0253-21) Significance
Me [Qs; Q3] Me [Qs; Q3] Physiological need for adults (MR 2.3.1.0253-21) p<0.05
Kanpuuii, mr / Calcium, mg 800.0 [586.6—832.3]  944.5[712.8—1242.8] 1000 0.047*
®ocdop, mr / Phosphorus, mg 1184.8 [891.5—1367.8] 1676 [1565.0—1881.4] 700 0.004*
Maruwii, Mr / Magnesium, mg 347.8 [277.0—-381.0] 355.5[297.5—439.5] 420 0.394
Kasnwii, Mr / Potassium, mg 2502.0 [2001.0—2924.7] 3420.5[3273.2—4578.5] 3500 0.028*
Harpuit, mr / Sodium, mg 3042.0 [1825.0—3071.0] 4246.5 [4031.5—4966.5] 1300 0.011*
XKenezo, mr / Iron, mg 15.0 [12.0—19.0] 19.0 [17.8—24.3] 18 (mnst xeHiuuH / for females) 0.030%*
10 (mnst MmyxunH / for males)
HwHk, Mr / Zinc, mg 9.0 [5.4—12.0] 13.7[10.9-17.3] 12 0.014*
Woxn, Mkr / lodine, ug 59.0[20.0—107.0] 92.8 [73.8—124.3] 150 0.118
CeneH, MKT / Selenium, ug 117.0 [62.0—134.0] 133.0 [115.9—173.8] 55 (mns xxenuyH / for females) 0.201

70 (st MyxuuH / for males)
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Original article

PesyabTaThi

PesynbTaThl OLIEHKU COOEPKAHUS BUTAMUHOB B 6a30BOM pa-
LIMOHE CITOPTCMEHOB OTPaXkKeHbI B TaoOI. 1, 2.

CTaTUCTUYECKH 3HAYMMBIX OTJIMUWI B YACTLHOM TOTpebIIe-
HUU BUTAaMUHOB B, B, 1 HuauuHa Mexmy rpynmnamMu CIIopTcMe-
HOB MYCKOI'O M JXEHCKOIO I10J1a He oOHapyxeHo. Pe3ynbraThl
OLICHKM COIEpKaHMS MaKpo- M MUKPOIJIEMEHTOB B 0a30BOM pa-
LIOHE CIIOPTCMEHOB OTpaXkKeHhbI B Ta0I. 3.

Oocyxknenue

[pu onieHKe abCOIOTHOTO COIEPXKAaHMSI BUTAMUHOB B 6a30-
BOM pallMOHE CIIOPTCMEHOK ObUT BBISIBIIEH Ae(ULIUT BUTAMUHOB
Bi;, B, u Cy 6 uz 9 obenenoBaHHbIX (67%), GeTa-KapoTUHA U
putamuHa E —y 7 (77%), donuesoii kuciotsl u ButamuHa K —
y 8 (89%), 6uotuHa — y 100%, maHTOTEHOBOM KMUCJIOTHI M BU-
tamuHa By, — y 4 (44%), sutamuna Bg u Huanuda — y 3 (33%).
I1pu ynoBieTBOpUTENBHOM MEAUAHHOM MOTPEOJEHUM BUTAMUHA A
€ro conepkaHue B palioHe 4 13 9 CIoOpTCMEHOK He TOXOIMIIO 10
400 MKT, TO eCTh OBIJIO CHUKEHO B 2 pa3a OTHOCUTEIbHO HOPMBI.
JleduuUT BUTAMUHOB rpymnbl B, yyacTBylOIIUX B 9HEpreTuye-
CKUX TIporieccax, oOMeHe 0elka, KPOBETBOPEHUH, PETyINpyIo-
mrx GyHKIMY BeCTUOYIISIPHOTO ammapara U MPOCTPaHCTBEHHOU
OpUEHTALlH, MOXET OKa3bIBaTh OTPUIIATEIbHOE BIUSHUE HA Ae-
SITEJTBHOCTh B CJIIOXKHOKOOPIWHAIIMOHHBIX BUAAX CIIOPTa, B TOM
ypcae GUTypHOM KaTtaHuu, ¢puctaiine, cHoyooprme [6]. B oT-
HOIIIEHWHU TTOTpebsieHrs BuTamuHa E ¢ muiieit y neByiexk-gbpu-
CTAlUINCTOK HAIIA JaHHBIE COTJAcyloTcsl ¢ paboroit Jiménez-
Casquet M.J. 1 coaBT., B KOTOpPOIi MOKa3aHO, YTO COAEPXKaHUE
NMAHHOTO BUTAMMHA B MMUTAHUU NIEBYIIEK, 3aHUMAIOIINXCS 3UM-
HUMU BUAAMU CIIOPTA, HE COOTBETCTBOBAJIO PEKOMEHIYEMOMY
noTpebaeHuto ¢ nuuiei (recommended dietary intake — RDI),
paccuMTaHHOMY ISl )KEHCKOM yacTu HaceneHust Mcnanuu [11].

@pucTailIUCTBI MYXKCKOTO TOJIa UMEJIM MEHee BbIpaXKeH-
HBIN TeUIUT MTOTpebaeHUs psifla BATAMUHOB 10 CPaBHEHUIO C
KeHIIMHaMK (cM. Tabu. 1). OgHako HUKe YPOBHST (PU3MOJIOTH-
YecKOi MOTPeOHOCTH OKa3aloch COAEepXKaHUE B palloHe OeTa-
KapoTuHa, (poIMeBoil KUCIOTHI 1 6uoTrHA y 10 13 12 onpolieH-
HbIX (83%), Butamuta K —y 9 (75%), sutamuna E — y 6 (50%),
ButamuHa C — y 4 (33%), ButaMrHOB B| 1 MaHTOTEHOBOI1 KKC-
JoTel — Yy 3 (25%), HuanvHa U BuTaMuHa Bs — y 2 (17%). Bee
MY>XUYMHBI, 3aHUMaloImecs: GpuCcTaiijioM, UMeIU JOCTaTOYHOE
notpebjeHre ¢ pallMOHOM BUTaMKHa By, yyacTByroliero B nmpo-
1eccax reMoro?3a.

Takxe y cOpTCMEHOB HE3aBUCHMO OT I10J1a ObLIO BBISIBIIEHO
KpaifHe HU3KOe TIoTpebiieHre BUTaMrHa D, He mocTuraBiiiee HA
y OTHOU M3 XEHIIWH 5 MKT/CYyT, a y MyXYUH — 9 MKT/CyT, 4TO
HE COOTBETCTBOBAJIO MOTPEOHOCTSIM JIMLL C BBICOKUM YPOBHEM
(usuueckux Harpy3ok. B uccienosanuu Haghbin M. u coasr.
OBLIO OTMEUYEHO, YTO ABYXHeIelbHasl MporpaMMa TPEeHUPOBOK,
npoxoxsiias Ha Beicote 3000—3600 M Ham ypoBHEM MODST, MOXKET
0Ka3aTh 3aMETHOE BIIMSTHUE Ha ToMeocTa3 Fe u ypoBeHb BUTaMu-
Ha D y cnopTcMeHOB MYXXCKOT0 U 3keHcKoro noia [12]. C yuérom
BJIUSHUS (DaKTOPOB BHEUIHEN Cpe/ibl, a TAKXKE MPU HEJ0CTaTOu-
HOM COJepXaHWUU 3TOTO BUTAMHUHA B 0a30BOM DAIIIOHE MOXET
MOBBIIIATHCST PUCK TpaBMaTU3Ma (IIepejIOMOB, YIIIMOOB).

MenuaHHoe yneabHOe NMoTpebjeHue TuaMuHa, pubodiaBu-
Ha ¥ HMalMHa Ha Kaxayto 1000 Kkayl palnydoHa HaXoauJIoCh Ha
PEKOMEHIYeMOM YPOBHE, HO CJIEAYeT OCTOPOXKHO WHTEPIIPETH-
poBaTh €ro Kak YIOBJIETBOPUTENBHOE W3-32 HU3KOW O0Iel u
yIEIbHON KaTOPUIHHOCTY PAallMOHOB OOJIBIIMHCTBA 00CIe0BaH-
HBIX CITOPTCMEHOB.

Kanpbuuii siBnsieTcst BaXKHBIM MaKpO3JIEMEHTOM JJISI COXpaHe-
HUS TUIOTHOCTH M CTPYKTYPBI KOCTHOM TKaHUW, U KOHTPOJIb €TO
conepXaHus B palliOHe TpeOyeT 0COO0TO BHUMAHUSI CIIOPTCMe-
HOB, BBICTYMAIOLIMX B TPABMOOIACHBIX CI0XHOKOOPIUHAIIMOH-
HBIX TUCIUTUINHAX. 2Kee30 Heo6X0ouMo B TIPOIIecce TeMomo33a
[13, 14]. ¥V XeHIIMH-QPUCTANINCTOK YCTAHOBJIEH Ne(PUILINT TO-
TpeOJICHHS psiia MaKpo- ¥ MUKPO3JIeMeHTOB, Takux Kak Ca u I,
yv8u39(89%), KuMg—y7(78%), FeuZn—y6 (67 %).Y 7 u3
12 (58%) Myx4uH OBUIO BBISIBJIEHO HEIOCTATOYHOE COACpKaHUE

B pammone K u Ca, Mg — y 6 (50%), I — y 11 (92%), Zn —
y 4 (33%). TloTpebiieHue Xeje3a y BCEX MYXUYWH ObUIO BHIIIE
16 mr/cyr. Huskuii ypoBeHb NOTPeGIEHUS CejieHa ¢ OCHOBHBIM
paIlOHOM HE BBISIBJICH HU Y XXEHIITUH, HU Y MYXXYUH.

ConmepxaHue Kaablus B pallioHe Y 16 4eI0BeK He JOCTUTAIIO
1000 mr/cyT, a cootHorieHue Ca : P Tonpko y 6 u3 21 criopTeme-
Ha YKJIa[bIBAJIOCh B peKOMEHyeMblii uHTepBai 1 : 1—1,5, noxons
y octajbHbIX 70 1 : 2,7. [TomoOHbINM AucOalaHC He CITOCOOCTBY-
eT HanboJIee MOTHOMY BCACHIBAHMIO M YCBOCHUIO KaJIbIIMsI, a Ha
¢oHEe HeTOCTATOUHOTO MOTPeOIecHUS BUTaMKHA D MOXET OBBI-
1IaTh PUCK HApyILIeHUI KaJIbIIMEBO-KOCTHOIO TOMEOCTa3a.

HecbanancupoBaHHOe NUTaHKWE U HENOCTATOYHAsl 3HEp-
reTMyeckas IIEeHHOCTb PallMOHOB OKAa3bIBAalOT HEraTMBHOE BO3-
NeCTBUE HA YPOBEHb MOTPEOIIEHUS] BATAMUHOB M BUTAMUHHBIM
CTaTyC CIIOPTCMEHOB COOTBETCTBEHHO. [loka3zaHO TakxXe, UTO
HapyllleHue cOaJaHCUPOBAHHOCTU MUTAHUSI MOXET OTMeuaTbCs
U TIpY N30BITOYHOM KaJIOPUIHOCTH pallioHa, COYeTasich ¢ nedu-
LIMTOM MUKPOHYTPUEHTOB [15]. BTO BenéT K OBICTPOI yTOMIIsIE-
MOCTHU U Pa3JIUYHBIM KIMHUYECKUM MPOSIBICHUSIM, BbI3BAHHBIM
HEeXBaTKOM BUTAMUHOB ¥ MUHEPAJIOB B pallOHE.

B meTonnueckom nocoduu «TexHoaorust npoduaakTUKKU Ha-
pylIeHuit 0OMeHa BeleCTB U pa3paboTKa palliOHOB MTUTAHUST ST
CITOPTCMEHOB Pa3JIMYHBIX TPYIIIT CIIOPTa» MPEACTABICHBI HAOOPHI
MPOAYKTOB, SIBJISIOLIMECS OCHOBOUM ISl CO3AaHUSI ONTUMAaJb-
HBIX MEHIO B COOTBETCTBUU C MTOTPEOHOCTIMU aTIIETOB — MYX-
YUH U KEHIIMH pa3HBIX BecOBBIX Kareropuii [16]. ITockoabKy
Yy XKEeHIIUH pa30poc IMoka3aresieil Macchl Tejla cocTaBisiia 12 Kr,
a y My>X4uH 37 KT, He BCcera BO3MOXXHO BOCITIOJTHEHHE HE TOJIBKO
OCHOBHBIX ITUILEBBIX BELIECTB, HO U BATAMUHOB U MUHEPAJIOB 10
PEKOMEHIYeMOTO YPOBHS M3 TPAAUIIMOHHOTO MUTaHMs. B aToM
cyJae, Kak ¥ IIpY CHUKEHUM MAcChl TeJia, €€ XKUPOBOT0 KOMITO-
HEHTa WIM MPY HapallBaHUU MBIIIEYHOM MacChl 1eJiecoo0pas-
HO BKJIIOYEHHE B PALIMOH CIICIMATU3UPOBAHHBIX MUIIEBBIX TTPO-
JIYKTOB ¥ OMOJIOTMYECKU aKTUBHBIX 100ABOK ISl CTIOPTCMEHOB.

3aKkimoyeHue

B pauuvoHe 0oJIbIIMHCTBA CIIOPTCMEHOB OOOMX IOJIOB ObLI
BBISIBJIEH HOe(PULIMT XUpOpacTBOPUMbIX BUTaMuHOB A, E, K,
oera-kapotuHa (y 44—89% xeHmmH u y 50—83% MyXuuH),
a TakXe BUTaMUHOB rpymmbl B y 33—89% xeHiuuH (6MoTHHA —
y 100%), 17—25% y myxuuH (6uoruna —y 83%), C —y 67 u 33%
cootBeTcTBeHHO. [loTpebiaeHne Butamuua D y Bcex criopTeMe-
HOB ObLIO HUXKE YPOBHS (PHU3UOJOIMYECKON IMTOTPEOHOCTHU.

YcTaHOBJIEHO HEMOCTaTOYHOE TOTpedIeHue Xee3a, IIMHKa,
KaJIbLIMs, KaJIusl, MarHust U fioga y 67—89% cnoprcmeHok. B pa-
roHe 33—58% cropTcMeHOB OTMeYeH Ae(UIIUT IIMHKA, KaJvsl,
KaJblusl, MarHust u 'y 92% — iiona; cojepxaHue xeje3a B M-
TaHUM BCeX OOCJeNOBAaHHBIX (DPUCTAMIMCTOB COOTBETCTBOBAJIO
PEKOMEHIYeMOMY YPOBHIO.

Y Bcex CITOPTCMEHOB OBLIO HEONTUMAJIbHOE IS Haubo-
Jiee TIOJTHOTO BCachlBaHUS COOTHONIEHME Kalblus U dhochopa
(1:1,2+1:2,7), uto Ha (poHE HU3KOTO TMOTPEOICHUS BUTA-
MuHa D yBenuuuBaeT pucK TpaBMUPOBAHUS.

BuisiBiieHHBIE HapyllleHHs] TPeOyIOT MHIMBUIYATBHOU KOpP-
PEKILINM B TMEPBYIO odyepedb 0a30BOr0 pallioHa MUTAHUS CIIOpP-
TCMEHOB C TMOCJENYIOIIUM BKIOYEHUEM OMOJOTMYECKU aKTUB-
HbIX N00aBoK K nuile (BAJl) mis ontumusanuu noTpedieHus
KaK OCHOBHBIX MUIIEBHIX BEIIECTB, TAK U BUTAMUHOB, MaKpO- 1
MHKPO3JIEMEHTOB ITPY HAJIMINU CITEIIMATBHBIX 3a1a9 TT0 KOPPEK-
LIMY MACCHI TeJla ¥ KpaiiHe BBICOKUX 9HEPTOTpar.

BBenenue B pauvoH BAJl momkHO clieqoBaTh 3a OLIEHKOM
TEKYIIIETO MUTAaHMWs CITOPTCMEHA W MaHHBIX JTabopaTOPHBIX UC-
cJIeOBaHUIA MUIIEBOTO CTaTyca IO KIMHUYECKUM U OMOXUMU-
YeCcKMM MoKazaTessiM, B TOM YMCJIe 10 YPOBHIO BUTAMUHOB, Ma-
KPO- ¥ MUKPO3JIEMEHTOB B KPOBU 1 MOYE.

BaxHeiimuM npuHUUIIOM (GOPMUPOBAHUST 3IOPOBBIX ITH-
IEBBIX TIPUBBIYEK W COOIONEHUsI JOJTOCPOYHOTO TUTaHA OII-
TUMaJIbBHOTO TIMTaHUSI SIBJISIETCSI TIEPUOIMYECKOE IPOBENCHUE
00yyarIlMX MEPONPUSATUI MO BOMpocaM IMUTAaHUS B CIIOpTE U
MOHUTOPUHT BHITIOJIHEHUS TEKYIIUX PEKOMEHIALIMI B COOTBET-
CTBMM C 3a1ayaMU OIpeneIEHHOro TPEHUPOBOYHOTO JTara.

Gigiena i Sanitariya / HYGIENE & SANITATION, RUSSIAN JOURNAL ¢ Volume 104 ¢ Issue 6 * 2025

753



TMIMEHA MUTAHUS https://doi.org/10.47470/0016-9900-2025-104-6-750-754

OpurvHanbHas cratbst

Jluteparypa
(n.n. 2-5, 9, 11-14 cm. References)

1. Tytenwsin B.A., TapmaeBa U.10., Kane M.A., Hukutiok J.b. Menuuuna 8. Meroaunueckue pekomeHaauuu 2.3.1.0253—21. Hopmbl dbusmonornyeckux
OyIylIero: pojib MCKyCCTBEHHOTO MHTEJJIEKTa B ONTUMM3ALMU MUTAHUS MOTpeGHOCTEH B SHEPIMU U MUILEBBIX BEIIECTBAX Ui PA3JIMYHBIX TPYIIIT
st 310poBbecOepexkeHust HaceneHuss Poccuu. Bonpocs numanus. 2024; HacejieHust Poccuiickoit @enepaunu; 2021.

93(4): 6—13. https://elibrary.ru/kantys 10. HAAIl — HayuyHblii MHCTPYMEHT aHaiau3a mnuTaHus. JocTymHo:

6. bekeroBa H.A., Komenesa O.B., IlepesepzeBa O.I., Bpxecunckas A., https://nplanner.ru
Konennosa B.M., ConnueBa T.H. u ap. ObGecneyeHHOCTh BUTaMUHa- 15. Tlorémkuna H.C., BoabwakoB A.M., Kpyrbko B.H., Mamukonosa O.A.
MM-aHTHUOKCUJAHTAMU CIIOPTCMEHOB, 3aHUMAIOIIMXCSl 3MMHUMM BUAAMK NHbopMallmoOHHO-KOMITbIOTEpHAsI TOANEPKKA 3I0POBOTO MUTAHUSI KakK
criopta. Bonpocet numanus. 2013; 82(6): 49—57. https://elibrary.ru/sctkpz aKTyaJIbHbII METOI 310pOBbecOepekeHUsI U TUTHUEHbl MUTaHUS B COBpe-

7. Berposa O.B., Pymsnuesa JI.A., Uctomun A.B. T'mrueHuueckoe 060- MEHHBIX 3KOJOIMYeCKMX ycIoBUSIX. [ueuena u canumapus. 2017; 96(11):
CHOBaHME MCIOJIb30BAaHUS CHNELMATIU3UPOBAHHBIX MULIEBBIX MPOAYKTOB 1078—83. https://elibrary.ru/yobwxc
B NMUTAHUU CHOPTCMEHOB. [ueuena u canumapus. 2018; 97(7): 648—53. 16. TexHosnorus npoduIaKTUKKU HapylIeHWsI oOMeHa BEUIeCTB U pa3paboTKa
https://elibrary.ru/xwpbwh PALlMOHOB MUTAHMSI 1151 CHOPTCMEHOB Pa3JIMYHBIX BULOB criopTa. M.; 2020.

References

1. Tutelyan V.A., Tarmaeva I.Yu., Kade M.A., Nikityuk D.B. Medicine of the 8. Methodical recommendations 2.3.1.0253—21. Norms of physiological needs for
future: the role of artificial intelligence in optimizing nutrition for the health of energy and nutrients for various population groups of the Russian Federation;
the Russian population. Voprosy pitaniya. 2024; 93(4): 6—13. https://elibrary. 2021. (in Russian)
ru/kantys (in Russian) 9.  Kerksick C.M., Wilborn C.D., Roberts M.D., Smith-Ryan A., Kleiner S.M., Jager R.,

2. Hannon M.P., Flueck J.L., Gremeaux V., Place N., Kayser B., Donnelly C. et al. ISSN exercise & sports nutrition review update: research & recommendations.
Key nutritional considerations for youth winter sports athletes to optimize J. Int. Soc. Sports Nutr. 2018; 15(1): 38. https://doi.org/10.1186/512970-018-0242-y
growth, maturation and sporting development. Front. Sports Act. Living. 2021; 3: 10. Web service «Scientific Instrument of Nutrition Analysis». Available at:
599118. https://doi.org/10.3389/fspor.2021.599118 https://nplanner.ru (in Russian)

3. Orysiak J., Mazur-Rozycka J., Fitzgerald J., Starczewski M., Malczewska- 11. Jiménez-Casquet M.J., Conde-PipdJ., Valenzuela-Barranco I., Rienda-Contreras R.,
Lenczowska J., Busko K. Vitamin D status and its relation to exercise Olea-Serrano F., Bouzas C., et al. Nutrition status of female winter sports athletes.
performance and iron status in young ice hockey players. PLoS One. 2018; Nutrients. 2023; 15(20): 4472. https://doi.org/10.3390/nu15204472
13(4): e0195284. https://doi.org/10.1371/journal.pone.0195284 12. Haghbin M., Tahmasebi W., Azizi M., Hoseini R. Evaluation of vitamin D

4. Larson-Meyer D.E., Gostas D.E. Thyroid function and nutrient status in the level, iron homeostasis, and hematological parameters following two weeks of
athlete. Curr. Sports Med. Rep. 2020; 19(2): 84—94. https://doi.org/10.1249/ live-high-train-high altitude in elite female and male alpine skiers. Sci. Sports.
JSR.0000000000000689 2024; 39(8): 698—705. https://doi.org/10.1016/j.scispo.2024.03.003

5. Alvarez-San Emeterio C., Antufiano N.P., Lopez-Sobaler A.M., 13. Most A., Dorr O., Nef H., Hamm C., Bauer T., Bauer P. Influence of
Gonzalez-Badillo J.J. Effect of strength training and the practice of Alpine 25-hydroxy-vitamin D insufficiency on maximal aerobic power in elite
skiing on bone mass density, growth, body composition, and the strength indoor athletes: a cross-sectional study. Sports Med. Open. 2021; 7(1): 74.
and power of the legs of adolescent skiers. J. Strength Cond. Res. 2011; https://doi.org/10.1186/s40798-021-00363-1
25(10): 2879—90. https://doi.org/10.1519/ISC.0b013e¢31820c8687 14.  MeyerN.L., Manore M.M., Helle C. Nutritionfor Winter Sports. Food, Nutrition and Sports

6. Beketova N.A., Kosheleva O.V., Pereverzeva O.G., Vizhesinskaya O.A., Performance I11. Routledge; 2013: 127—36. https://doi.org/10.4324/9781315873268-20
Kodentsova V.M., Solntseva T.N., et al. Vitamin-antioxidant sufficiency of winter 15. Potemkina N.S., Bolshakov A.M., Krutko V.N., Mamikonova O.A. Information
sports athletes. Voprosy pitaniya. 2013; 82(6): 49—57. https://elibrary.ru/sctkpz and computer support of healthy nutrition as a current method of health
(in Russian) saving and food hygiene in modern environmental conditions. Gigiena i

7. Vetrova O.V., Rumyantseva L.A., Istomin A.V. The hygienic substantiation Sanitaria (Hygiene and Sanitation, Russian journal). 2017; 96(11): 1078—83.
of the use of specialized food products in the diet of athletes. Gigiena i https://elibrary.ru/yobwxc (in Russian)

Sanitaria (Hygiene and Sanitation, Russian journal). 2018; 97(7): 648—53. 16. Technology for the prevention of metabolic disorders and the development of
https://elibrary.ru/xwpbwh (in Russian) diets for athletes of various sports. Moscow; 2020.

Caenenusi 00 aBTopax
Kobeavkosa Hpuna Bumaavesna, KaHza. Mell. HAyK, Bell. Hay4. COTP. J1ab. aHTpONOHYTpuLiMosioruu u coprusHoro nutanust ®I'BYH «®U L nuraHus, GMOTeXHOJIOTHU
u 6e3onacHocTH nuiu», 109240, Mocksa, Poccusi. E-mail: irinavit66@mail.ru

Ceaedxosa FOaus Andpeeéna, Mi. Hay4d. COTp. 1a0. aHTPONOHYTpHLIMOIOrUU 1 criopTuBHOro nuranust ®TBYH «DUL nurtanusi, GMOTEXHONOIMU U GE30MACHOCTH MUILIU»,
109240, Mocksa, Poccusi. E-mail: yuliaseledkova0304@gmail.com

Kopocmeaesa Mapeapuma Muxatiaoéna, KaHI. Mell. HayK, CT. Hay4. COTP. JiaG. aHTPONIOHYTpULIMOJOTUY U criopTuBHOTO NMuTaHust ODTBYH «®ULL nurtaHus, GUOTEXHOJIOTUN
u 6e3onacHocTH nuim», 109240, Mocksa, Poccusi. E-mail: korostel@bk.ru

Information about the authors

Irina V. Kobelkova, PhD (Medicine), leading researcher of the Laboratory of Anthropo-Nutrition and Sports Nutrition of the Federal Research Center of Nutrition,
Biotechnology and Food Safety, Moscow, 109240, Russian Federation, https://orcid.org/0000-0002-1237-5147 E-mail: irinavit66@mail.ru

Yuliya A. Seledkova, junior researcher, Laboratory of Anthropo-Nutrition and Sports Nutrition, Federal Research Center of Nutrition, Biotechnology and Food Safety, Moscow,
109240, Russian Federation, https://orcid.org/0000-0003-0349-1688 E-mail: yuliaseledkova0304@gmail.com

Margarita M. Korosteleva, PhD (Medicine), senior researcher, Laboratory of Anthropo-Nutrition and Sports Nutrition, Federal Research Center of Nutrition, Biotechnology
and Food Safety, Moscow, 109240, Russian Federation, https://orcid.org/0000-0002-2279-648X E-mail: korostel@bk.ru

754 TMITMEHA U CAHUTAPUS « Tom 104 « N2 6 » 2025


mailto:korostel@bk.ru
https://orcid.org
https://orcid.org
https://orcid.org
mailto:korostel@bk.ru

