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HYGIENIC ASSESSMENT OF MICRONUTRIENT CONSUMPTION IN THE DIET
OF MILITARY ATHLETES
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v Resume

The study analyzed the level of micronutrient intake in the diet of military athletes (after
competitions at home) aged 20 to 40 years, participating in international competitions as part of
various teams of the Ministry of Defense. Determination of the chemical composition of the daily
diet was carried out using the programs ""Chemical composition of food products™ and ""Health
diet". The daily diet of military athletes at home does not meet the hygienic standards for the
content of trace elements, and the level of consumption of thiamin acid in the diet is 75%, ascorbic
acid — 61,3%, vitamin A — 61,0 %, retinol — 80,0%, beta-carotene - 60%, riboflavin — 68,0%,
cyanocobalamin — 36,0 %. The intake of potassium from micronutrients in the diet is 64,4 %,
calcium — 75,2 %, magnesium — 81,9 %, iron — 90,1%, iodine - 61%, selenium — 90,4%, and the
level of phosphorus intake is 77,3%. Insufficient consumption of trace elements adversely affects
the performance of military athletes, and incomplete satisfaction of the need for vitamins adversely
affects the body's mobility and leads to rapid fatigue.

Key words: vitamins, minerals, military athletes, chemical composition of the diet.

XAPBHUI CITIOPTUAJIAPHUHI OBKATJIAHUII PAIITMOHU TAPKUBHUJIATHA
MUKPOHYTPUEHTJIAP UHCTEBMOJIMHU TNTUEHUK BAXOJIALI

1 1
Opmamos Huzom Kymaxyrosuu~, Asuzoea @epysza Jlromnuinaesua,
- 2
Kymaues Kamwiuo Amonbaiiesuy

Tomkent TH6GUET akamemusicn
’Kypommn Kyunap Xap6uit Tn66uéT akagemusicu

v’ Peztome

Taokuxkomoa Myooghaa eazupnuzu macappyguoazu xanKapo mMycooaxaniapoa mypau Hcamoaap
mapkubuoa uwimupox Imyeuu 20 éwoan 40 éweaua 6yncan xapouil CHOPMUUIAPHUHC
Mmycobakanapoan Keuunzu 0aspoa yiu wapoumuoacu O06KAMJIAHUWL PAYUOHU mMapKuduoazu
MUKPOHYMPUECHMIAPDHUHZ UCMEDMOT 0APANCACU MAXIUL KUITUHOU. YnapHuuz KyH oagomuoazu
08KAM PAUUOHHUHZ KUMUésuil mapkudununz murkoopu «O3uK-06Kam maxcyiomiapuHuHe
Kuméeuni mapkuouy eéa “Health diet” oacmypuii mavmunomu époamuda amanza owiupunou.
Xapouii cnopmuunapunune yii wapoumuoazu KyHiuK 06KamaaHull payuoHu MUKpPOIIeMeHmiap
MapKudu HeuXamoaH UZUeHUK MebEPNApea myzpu Keamaiuou 6a pauuoHu mapKkuouoazu muamun
Kuciomacu ucmevmosn oapaxcacu mevépea nucoaman 75% nu, ackopoun xucnomacu 61,3% nu A
eumamun 61,0% nu, pemunon 80,0% nu, oema xapomun 60% nu, pubogpnasun 68,0% nu
yuankooonamun 36,0% nHu mawkun Kunou. OeKamaaHuwl payuoHu  MApKUOGUOAzuU
MUKPOISIEMEHMAAPOAH KATUHHUHZ UCHEbMON oapajcacu Mebépea Hucoaman 64,4% nu, kanvyui
75,2% nu, macnuit 81,9% nu, memup moooacu 90,1% nu, 1100 61% nu, cenen 90,4 % nu ea gpocgpop
ucmewvmon oapaycacu 77,3% Hu mawxun Kuaou. Q3uk-oekamaap  mapkuouoazu
MUKDPOINEMEHMIAAPHUHZ emapau MUKOOPOa UCmevsMon KUITUHMACTUSH XaPOUll CROPMYUIAPHUNHS
gaonuam camapadopnucuza canbuil mavcup Kypcamud, GUMAMUH 64 MUKDOIIEMEHMAP2a
O0ynean manadHuHzZ MyIuUK KOHOUPUIMACTAUZU HAMUNCACUOA OPZAHUIMHUHZ MEMUKIUZU 64
YaAPUOKHUHZ Me3 eHSUTUWMUZA CANOUIL MAbCUpP Kypcamaou.

Kanum cyznap: eumamunnap, munepannap, Xapouil cROpMUUIAp, PAUUOHHUHZ KUMEGUIL
mapkuou, o3uK-oeKamaiuap.
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I'M'MEHUYECKASA OHEHKA ITOTPEBJIEHUA MUKPOHYTPUEHTOB B PAIIMUOHE
BOEHHBIX CIIOPTCMEHOB

1 1
Opmamoe Huzom Kymakynosuu~, Asuszoea Depysza Jlromnuinaesua,
. 2
Kymaues Kamuiuo Amonbaiiesuy

'TamkeHTCKas MEIMIMHCKAs aKa[eMuUs
BOCHHO-ME/IUIIMHCKAS aKaIeMIs Boopyxennbix Cun

v’ Pestome

B uccneoosanuu npoananuzupoean ypoeenb ROMPeOIeHUA MUKDOHYMPUEHMO8 6 PAUUOHE
RUMAHUS 60EHHBIX CHOPHICMEHO8 (NOCIE COPEGHOBGAHUIL 6 DOMAUUHBIX YCA08UAX) 8 603PACHIE OM
20 00 40 nem, yuacmeyrougux Ha MexcOyHaApPOOHbBIX COPEEHOBAHUAX 8 COCHIAGE PATUYUHBIX KOMAHO
Munucmepcmea oooponsvt. Onpedenenue Xumuueckozo COCMaga CymouHo20 pAyuoHaA NUMAHUS
NPOBOOUIU C NOMOULBLIO NPOPAMM «Xumuueckuii cocmae nuugesvix npodykmos» u «Health diety.
Cymounwlit payuon RUMaHUsA 60eHHBIX CHOPIMCMEHO6 8 OOMAUHUX YC/I08UAX HE COOMEEMCmEYem
2UCUEHUYECKUM HOPMAMUBAM MO COOEPHCAHUIO MUKPOIIEMEHMO8, d YPO8eHb HOMPEOIeHUA &
payuone MmuamMuHno8oll Kuciomol cocmasisem 75 %, ackopounosoii kuciomel - 61,3 %, sumamuna
A - 61,0 %, pemunona - 80,0 %, 6ema-xapomun - 60%, puéoghnasun - 68,0%, yuanoxoéaramun -
36,0%. Ypoeenv nompebdnenus Kanus uz MUKPOHYMPUEHMOE 6 pauuoHne cocmaeisem 64,4 %,
kanvyus - 75,2 %, macuus -81,9 %, sceneza - 90,1 %, itooa - 61 %, cenena - 90,4 %, u yposens
nompeonenusn gocghopa cocmasnsnem 77,3 %. Heoocmamounoe nompeodnenue MuKpodiemeHmos
OMPUYAMETbHO CKA3bIBACHICA HA PAOOMOCHOCOOHOCHU BOCHHBIX CHOPHICMEHO08, A HENOJIHOe
y00671€meopeHIe NOMPEOHOCMU 8 BUMAMUHAX OMPUWAMETbHO CKA3bI8ACMCA HA MOOUTLHOCHD
Op2anU3Ma u HPUEOOUMb K GLICHIPOMY YIOMIAEHUIO.

Kniwouesvle cnosa: sumamunvl, munepaibHble 6eulecmed, 60eHHble CROPMCMERbl, XUMUYECKUTL
cocmae payuona, nuuiesvle NPoOyKmol.

Relevance

n heavy and power sports that require intense physical activity, strength, speed and endurance,
I there is an increase in oxidative processes in the athlete’s body, an increase in energy
consumption, as a result of increased sweating, a lot of fluid and mineral salts are removed from the
body[6,8,9]. This leads to an increase in the need for macro- and microelements, antioxidants and
biologically active substances in the body of athletes. Maintaining a balance of vitamins and minerals
in the diet is important to ensure a high level of performance and improve the body's adaptation to
intense training [10,19,20,14]. Minerals and vitamins in the diet of military athletes differ sharply from
the needs of different segments of the population [3,4,5,11,18]. At the same time, the body of military
athletes must replenish the expended energy not only at the expense of proteins, fats and
carbohydrates, but also at the expense of vitamins, minerals, dietary fiber and other physiologically

active substances and compounds to meet the needs of the body [1,2,7,12,14,17].

Material and methods
In the course of a scientific study, the amount of micronutrients in the diet of military athletes of
various national teams of the Ministry of Defense at home was studied using the “Chemical
composition of food products” and special program “Health diet” [15,16,] as well as, the requirements
of sanitary norms and rules[13], the chemical composition of the daily diet.

Result and discussion

In the course of this study, we decided to study the amount of vitamins and microelements in the
nutrition of military athletes (at home). The diet of military personnel outside the competition, i.e. at
home, differed from each other in different months of the winter season. In December, the amount of
meat and sausage products as a share of the total amount of food consumed was lower than in other
months of the winter season. In particular, it was found that in the winter season, the daily level of
meat consumption averaged 44%, and the volume of consumption was 2,2 times less than the
established norm. In some sports associated with high physical activity and overwork, the need for
micronutrients in the body of athletes, unlike other segments of the population, is constantly
increasing.

7>

Y (45) 2022 «TuGbuémoa aneu kym> ISSN 2181-712X. EISSN 2181-2187 141




N

Tables 1, 2 and 3 show the daily diet of military athletes at home in the winter season, the amount

of vitamins and microelements in the diet.

Table Nel

Quantitative indicators of daily food consumed by military athletes at home

Norm Actual Deviation
Ne Name of products Nod consumption % from the
norm, g

1. Bread and flour products 750 840+9,6 112 +90
2. Rice and various cereals 87 163+4,7 187 +76
3. Macaron (Pasta) 55 67+2,3 122 +12
4, Sausage 0 24+1,6 - +24
5. Beef 1st category 250 110+3,4 44 -140
6. Poultry meat 0 52 - +52
7. Fish 100 23+1,5 23 =77
8. Vegetable oil 60 484+2,0 80 -12
9. 82.5% butter 50 38+1,7 76 -12
10. | Animal fat 20 12+1,0 60 -8
11. | Sterilized 2% milk. 200 63+2,2 32 -137
12. | Half smoked sausage 25 12+0,9 48 -13
13. | 45% cheese 25 8+0,7 32 -17
14. | Egg 1-category (pcs) 1 1+0,05 100 0
15. | Sugar 60 65+1,1 108 +5
16. | Natural honey 30 6+0,04 20 -24
17. | Food salt 10 18+0,9 180 +8
18. | Tea 2 3+0,03 150 +1
19. | Spices, bay leaf 0,9 10,2+0,6 1133 +9,3
20. | 3% acetic acid 2 140,03 50 -1
21. | 30% tomato paste 10 8+0,6 80 -2
22. | Potato 600 238+6,2 39,7 -362
23. | Vegetables 400 255+6,7 63,7 -145
24. | Fruit (apple) 100 4842,0 48 -52
25. | Apple juice 100 51+1,3 51 -49
26. | Kefir 0 28 - +28
27. | Margarine 0 12 - +12
28. | Yeast 0 - +1
29. | Chocolate 0 - +8
30. | pear, grape 0 18 - +18
31. | Seedless raisins 0 10 - +10
32. | Almond, pistachios, walnut 0 20 - +20
33. | Banana, orange and lemon 0 41 - +41

Note: the reliability of the difference in the ratio of the obtained indicators compared to the

established norm is P>0,05
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According to the content of macronutrients of the diet, it was found that the consumption of rice
and cereal products in the winter season amounted to 187% of the norm, which is 1,8 times more. The
level of consumption of vegetables in the diet in the winter season was 64% and amounted to 143,0 g,
or 1,5 times less than the norm.

Quantitative indicators of vitamins in daily food consumed by military athletes at home are shown
in table Ne. 2

Table Ne 2

Quantitative indicators of vitamins in daily food consumed
by military athletes at home

Amount of vitamins (mg, mcg)
Vitamins
Norm Actual consumption Diffg/rence

0
Vit A, RE (mcg) 2480 1501+13,6 61
Retinol (mg) 05 0,4+0,013 80
Alpha carotene (mcg) 1,8 47,7+0,81 2650
beta carotene (mg) 11,6 6,9+0,06 60
Vit B1, thiamine (mg) 3,2 2,440,011 75
Vit B2, riboflavin (mg) 2,8 1,9+0,010 68
Vit B4, choline (mg) 1035 943+3,02 91,1
Vit B5, pantothen (mg) 9,9 7,6+0,05 76,7
Vit B6, pyridoxine (mg) 6,7 4£0,05 59,7
Vit B9, folate (mcg) 518,5 514+2,1 99,2
Vit B12, cobalamin (mcg) 11,6 4,2+0,08 36
Vit C, ascorbic acid (mg) 234,8 144+1,6 61,3
Vit D, calciferol (mcg) 2,52 3,620,05 143
Vit E, tocopherol, (mg) 44.7 37,6+0,07 84.1
Vit H Biotin (mcg) 528 44.5+1,1 84
Vit K, phylloguinone (mcg) 1345 119+4,01 88
Vit PP (mg) 72,4 60+0,06 82,8

Note: the reliability of the difference in the ratio of the obtained indicators compared to the
established norm is P>0,05

This, in turn, causes dietary deficiencies in nutrients such as beta-carotene, vitamin B6, ascorbic
acid, and vitamin A found in vegetables. In the winter season, the absolute consumption of bread
products at home by military athletes amounted to 112%, which is 1,12 times higher than the norm.
Excessive consumption of flour products destroys the intestinal microflora, makes it difficult to digest
nutrients and produce good cholesterol, and negatively affects the functioning of the gastrointestinal
system. There is very little evidence to support the effectiveness or safety of many nutritional
supplements, and most researchers confirm that drugs such as caffeine and creatine monohydrate are
safe and effective for athletes. To maintain glycogen stores in the liver and muscles, military athletes
require varying amounts of vitamins, carbohydrates and trace elements depending on the amount of
exercise. Please be aware that some organizations (WADA, I0C, etc.) prohibit the use of certain
nutritional supplements.

Analyzing the level of vitamin intake in the nutrition of military athletes, the intake of vitamin A
was 1501 mcg or 61% of the norm, retinol — 0,4 mg or 80%, alpha-carotene — 47,7 mcg, beta-carotene
- 6 mg or 60% of the norm. Analyzing the amount of intake of B group vitamins in the diet, vitamin
B1 accounted for 2,4 mg or 75%, vitamin B2 for 1,9 mg or 68%, vitamin B4 for 943 mg or 91,1%,
vitamin B5 by 7,6 mg or 76,7%, the intake of vitamin B6, the most important of the B vitamins, was 4

7>

143



N

mg or 59,7%, as well as vitamin B9 by 514 mcg or 99,2%, vitamin B12 by 4,2 mcg or it was found
that it was 36% compared with the norm. In addition, ascorbic acid, which is considered the leading
antioxidant in the body, is also important for athletes. Considering that ascorbic acid biochemically
reduces the level of glutathione, which protects against free radicals, toxins and heavy metals, one can
understand how important the role of this vitamin is in the nutrition of athletes.

Analyzing the consumption of ascorbic acid in the home diet of military athletes, it was found that
the level of consumption of this substance was 144 mg or 61,3% compared to the established norm.
The second table shows that the consumption of vitamin D in the diet of athletes at home is 3,6 mcg or
143%, that is, almost 1,5 times the amount indicated in the norm, it was determined that it was due to
the content of animal fat, chicken eggs and dairy products in the diet.

At the same time, the level of vitamin E consumption in the diet of military athletes was 37,6 mg or
84.1%, vitamin H — 44,5 mg or 84%, vitamin K - 119 mcg or 88%, and the level - 60 mg or 82,8 %
compared to the established norm. The results obtained show that a statistical analysis of the
nutritional and biological value of products in the home diet of military athletes shows that the ratio of
proteins, fats and carbohydrates in their composition is 1:1,1:4.7, respectively, which is relevant for
the physical condition of army athletes can have a negative impact and affect the endurance and speed
of the body. Trace elements play an important role in the metabolism of proteins, fats, carbohydrates,
protein synthesis in the body, heat transfer, hematopoiesis, bone formation, the activity of the
reproductive and immune systems.

Quantitative indicators of trace elements in everyday food consumed by military athletes at home
are given in Table. 3.

Quantitative indicators of micronutrients in daily foods consumed by military athletes at

home
Amount of trace elements (mg, mcg)
Microelements -
Norm Actual consumption Difference %

Potassium, K (mg) 8160 5262+15,1 64,4
Calcium, Ca (mg) 1167 878,6+7,6 75,2
Silicon, Si (mg) 513,4 355,9+2,8 69,3
Magnesium, Mg (mg) 809,5 663+2,1 81,9
Sodium, Na (mg) 7727 10341+13,0 133,8
Sulfur, S (mg) 2075 1454+1,4 70
Phosphorus, P (mg) 2822 2183+4,6 77,3
Aluminium, Al (mg) 8632 5763+2,7 67
Boron, B (mg) 2092 1611+0,7 77
Vanadium, V (mcg) 1655 1110+0,8 67
Iron, Fe (mg) 40,1 36,4+0,09 90,1
lodine, | (mg) 119,8 72,12+0,07 61
Cobalt, Co (mg) 90,6 67,2+0,06 73
Lithium, Li (mg) 4977 204,7+1,01 41

Manganese, Mn (mg) 11,2 9,4+0,09 84
Cuprum, Cu (mcg) 4039 3387+8,05 83,5
Molybdenum, Mo (mg) 270,5 207,9+1,8 74
Nickel, Ni (mg) 126,8 135,3+1,10 107
Tin, Sn (mg) 224,3 96,15+0,06 43
Rubidium, Rb (mg) 3673 1670+2,01 45
Selenium, Se (mcg) 124 112,1+0,09 90,4
Strontium, Sr (mg) 147,8 295,7+0,05 200

The inclusion in the diet of athletes of food products containing iodine, magnesium, iron, zinc, calcium,
potassium, phosphorus, selenium and fluorine from the main microelements necessary for the body,
increases their performance, increases the vitality of the body and resistance to diseases.

From the third table it can be seen that the consumption of micronutrients in the home diet of athletes is:
potassium - 5262 mg or 64,4%, calcium — 878,6 mg or 75,2%, silicon — 355,9 mg or 69,3%, magnesium
663 mg or 81,9%, and the level of sodium intake with food was 10341 mg or 133,8% compared to the
established norm.

It has been established that the excess of sodium intake in the diet of athletes by 33,8% compared to the
established norm is associated with a high salt content in their diet, as well as in sausages, pickled
cucumbers and smoked sausages and similar products.
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The obtained results show that the level of phosphorus intake in the home diet of military athletes is
2183 mg or 77,3%, the content of iron is 36,4 mg or 90,1%, copper is 3387 mcg or 83,5%, tin is 96,15 mcg
or 43 %, the content of selenium is 112.1 mcg or 90,4%, and the intake of strontium is 295,7 mcg or 200%
compared with the established norm.

Such a deficiency of microelements in the nutrition of military athletes will certainly cause a decrease in
their performance, the development of fatigue in the body, and a decrease in resistance to various diseases.

Conclusions:

1. Due to deficiencies in the daily diet of vitamins and microelements, the diet does not meet the
requirements of a healthy diet, and the amount of potassium, sulfur, lithium, tin and iodine in food products
in the diet is provided by 43-64% compared to the established norm.

2. The number of vegetables in the daily diet was 63,7% or 1,5 times less than the norm, and the level of
potato consumption by 39,7% or 2,5 times less than the norm was the reason for the lack of ascorbic acid
and group B vitamins in these products.

3. The level of consumption of micronutrients in daily diet of military athletes does not meet the
requirements of the established norm. Due to insufficient consumption of micronutrients with food, this
negatively affects the recovery and high performance of military athletes, creates conditions for the
development of diseases associated with various metabolic disorders
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