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Relevance. Due to the fact that our children of primary school age, as we would ideally like, are not so 

happy to consume what we are used to calling balanced in all the ingredients it contains (proteins, fats, 

carbohydrates, vitamins, minerals, etc.) food. More often they give preference to foods containing 

more carbohydrates and fats, sweets, yoghurts, carbonated drinks containing in most cases artificial 

carbohydrates, preservatives, and sometimes GMO products that are undesirable for children [8, 11]. 

It is known that mammals, including humans, give birth to immature offspring [6, 15-24], that is, the 

final development and formation of many body systems occurs after birth, during the period of early 

postnatal ontogenesis [25-40]. Naturally, the normal development of a child depends on the condition 

of the mother during pregnancy and postpartum lactation, where the main role is played by the 

maternal placenta and mammary gland [29-31]. Vitamins contribute to normal cell growth and 

development of the entire body. Vitamins play an important role in maintaining the body’s immune 

responses, ensuring its resistance to adverse environmental factors. Maintaining the body's immune 

responses is essential in the prevention of infectious diseases. Vitamins mitigate or eliminate the 

adverse effects of many medications on the human body. 

Proper nutrition in childhood and adolescence contributes to the prevention of diseases, increased 

efficiency and academic performance, physical and mental development, creates conditions for 

adaptation of the younger generation to the environment and has a significant impact on the formation 

and state of human health throughout his subsequent life [41, 42]. 

Special requirements are imposed on the provision of nutrients to school-age children. A number of 

anatomical and physiological characteristics of school-age children can be identified, which determine 

the increased needs of children of this age group for vitamins and minerals [8, 11, 12]:  

 continued growth and increase in body weight with a sharp acceleration of growth during puberty 

(absolute increase in height is 20% of the height of an adult, the increase in body weight is about 

50% of the body weight of an adult);  

 increase in muscle mass, increase in bone density (accumulation of 80–90% of genetically 

determined bone mass, responsible for skeletal strength, occurs in childhood, affecting the time of 

appearance of signs of osteoporosis in older age);  

 processes of differentiation of organs and tissues continue; in the pubertal period, intensive 

functional restructuring of the body occurs, which is based on a sharp change in the functioning of 

the endocrine system associated with puberty;  

 there is an improvement in functional relationships and processes of regulation of the activity of 

organs and systems with maximum tension in the body's regulatory systems in adolescence;  
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 the formation of higher brain functions that determine the ability to learn is observed; the 

psychological sphere of adolescents changes in the form of imbalance, increased emotional 

excitability, cognitive functions improve (abstract thinking, self-control, criticism), emotional and 

psychological aspects of interpersonal interactions are formed; 

 detoxifying systems of the body mature;  

 food preferences and eating habits are consolidated. 

Vitamins are low-molecular organic compounds with high biological activity that are necessary for 

normal life. Vitamins are among the essential nutritional factors, since they are not synthesized (or 

synthesized in insufficient quantities) in the body [4, 10].  

Vitamins are divided into two large groups: water-soluble (vitamin C - ascorbic acid, vitamin B1 - 

thiamine, vitamin B2 - riboflavin, vitamin B6 - pyridoxine, vitamin PP - niacin, vitamin B12 - 

cyanocobalamin, vitamin Bc - folic acid, pantothenic acid, vitamin H - biotin) and fat-soluble (vitamin 

A - retinol, vitamin D - calciferol, vitamin E - tocopherol, vitamin K). There is also a group of vitamin-

like compounds (choline, myoinositol, vitamin U, lipoic acid, orotic acid, pangamic acid, vitamin B15, 

vitamin P - bioflavonoids, carnitine). 

Unlike proteins, fats, and carbohydrates, vitamins are not a source of energy or plastic material used 

for the formation or renewal of organs and tissues. Their role is to provide the body with a set of 

specific regulators of physiological and metabolic processes that underlie the implementation of most 

vital functions of the body and the functioning of its organs and systems. Vitamins are necessary for 

growth processes, maintaining normal hematopoiesis and sexual function, normal functioning of the 

nervous, cardiovascular and digestive systems, endocrine glands, maintaining vision and normal skin 

properties. They play an extremely important role in ensuring an adequate immune response, the 

functioning of the xenobiotic metabolic system, the formation of the body’s antioxidant potential, 

maintaining human resistance to various infections, the effects of radioactive radiation and other 

unfavorable external factors [7, 24]. 

The basis for the high biological activity of vitamins is their participation in the construction of 

enzyme systems as coenzymes. Coenzymes are low molecular weight non-protein substances that form 

a complex with the protein part of enzymes and directly carry out chemical reactions catalyzed by this 

enzyme, while the protein component of enzymes is responsible for the high specificity of their action. 

This function is inherent in almost all water-soluble vitamins and fat-soluble vitamin K. Another key 

function of vitamins is their participation in the construction and functioning of cell membranes and 

cellular organelles (fat-soluble vitamins) [3]. 

Vitamin deficiency is a pathological condition caused by a reduced supply of a particular vitamin to 

the body of children or a violation of its functioning in the body. Depending on the depth and severity 

of vitamin deficiency, the following forms are distinguished: vitamin deficiency, hypovitaminosis, 

subnormal vitamin supply [2]. Vitamin deficiency is a state of almost complete depletion of the body's 

vitamin resources, accompanied by the appearance of a symptom complex characteristic and specific 

to a deficiency of a particular vitamin. Classical vitamin deficiencies are now extremely rare [1]. They 

can lead to profound disturbances in the absorption of nutrients due to malabsorption syndrome, 

damage to the hepatobiliary system and various hereditary anomalies (vitamin D-resistant rickets, 

vitamin E deficiency with abetalipoproteinemia, folate-dependent megaloblastic anemia) [9, 13].  

Hypovitaminosis is a condition of a sharp decrease in vitamin reserves in the body, causing the 

appearance of a number of low-specific and mildly expressed clinical symptoms, often common to 

various types of hypovitaminosis, as well as some more specific microsymptoms. Subnormal vitamin 

supply is a preclinical stage of vitamin deficiency, manifested mainly by disturbances in metabolic and 

physiological reactions in which this vitamin is involved, as well as individual clinical 

microsymptoms. Subnormal vitamin supply is the most common vitamin deficiency [44].  
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Although a subnormal supply of vitamins is not accompanied by pronounced clinical disorders, it 

significantly reduces children’s resistance to infectious and toxic factors, physical and mental 

performance, slows down the recovery time of patients, exacerbation of chronic diseases, and can 

serve as one of the risk factors for the occurrence of malignant neoplasms [24]. 

The most frequently recorded symptoms of polyhypovitaminosis are:  

 general weakness, increased fatigue, muscle weakness, increased irritability, lethargy, absent-

mindedness, forgetfulness, insomnia or drowsiness, chilliness, hypothermia;  

 weakness and heaviness in the legs, pain in the legs and soles, paresthesia, hyperesthesia of the 

legs and feet, pain in the calf muscles on palpation; 

 burning and tingling of the tongue, angular stomatitis, dry mouth, pharynx, dry cough, looseness, 

cyanosis, bleeding gums, changes in the tongue in the form of dryness, hyperemia, pain, swelling, 

lining, cracks;  

 photophobia, lacrimation, blepharitis, conjunctivitis, dryness and clouding of the sclera, rapid 

visual fatigue;  

 peeling in the area of the nasolabial triangle, folliculitis, pallor, dryness and flaking of the skin, 

hyperkeratosis, goose bumps, skin pigmentation in natural folds, around the navel, on the hands 

and neck, isolated petechiae, tendency to hemorrhage, positive pinch test, dryness, fragility and 

dullness of hair, transverse and longitudinal striations of nails, dryness and cracks in the skin in the 

area of the soles;  

 loss of appetite and symptoms of dyspepsia, burning and heaviness in the epigastric region, short-

term abdominal pain, constipation and diarrhea without mucus and blood, palpitations, a feeling of 

interruptions in the heart, shortness of breath during exercise, swelling of the feet and legs, 

reduction in the thickness of subcutaneous fat layer, weight loss;  

 hypochromic, microcytic anemia, the development of hyperchromic anemia is possible. 

Thus, insufficient consumption of micronutrients is a massive and permanent factor that has a negative 

impact on the health, growth and physical development of children and adolescents. It is obvious that 

the problem of providing school-age children with vitamins exists; therefore, it is necessary to improve 

preventive approaches to eliminate the deficiency of essential micronutrients. 

Thus, the current situation of providing schoolchildren with essential substances dictates the need for 

an integrated approach to solving this issue. Optimizing the diet of students must necessarily be 

supplemented by children taking a daily vitamin-mineral complex or fortified drinks, enriching dishes 

with a multivitamin premix, or including industrially produced foods enriched with vitamins and 

microelements in the diet of schoolchildren. 
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