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4- Fat-soluble vitamins
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1- Ultra-processed foods
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3- Water-soluble vitamins
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7- Docosahexaenoic acid
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6- Eicosapentaenoic acid
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Table 1. Vitamins and their role in the body

Vitamin Other Daily Performance Deficiency symptoms  Food sources  Destructiv
names required e factors
dose
A Retinol, 700-900 Vision, maintenance of Night blindness, Orange fruits,  Light, heat
retinal, ug the cornea, bone and corneal dryness, vegetables, and oxygen
retinoic acid tooth growth, skin, corneal softness, fish and liver
reproduction, immunity corneal destruction
and blindness, immune
system disorder,
infectious disease
D Ergocalcifer 15 pg Bone growth, helping to Rickets, osteoporosis, Sunlight, Light, heat,
ol, Or 600 absorb calcium and osteomalacia, bowed  fortified milk, oxygen and
cholecalcifer U phosphorus, controlling and bow-legged legs fatty fish, pH
ol Parkinson's, protecting liver
nerve cells and the brain,
reducing inflammation
E Tocopherol 15 mg Antioxidant and Neuromuscular Vegetable Light, heat,
prevention of chronic disorder, visual oils, seeds, and oxygen
diseases, prevention of impairment and nuts
oxidative stress,
neutralization of free
radicals
K Phylloquino 90-120 Making blood clotting Hemorrhagic disease Synthesis of  Light, heat,
ne, ug proteins and bone digestive oxygen,
Menaquinon proteins bacteria, and pH
e, vegetables,
Menadione and vegetable
oils
Bl Thiamine 1.1-1.2 Part of the TPP Beriberi, nerve Legumes, Light, heat,
mg coenzyme and energy problems, heart failure ~ whole grains, oxygen,
metabolism and enlargement, and meat and pH
muscle weakness,
anorexia, and weight
loss
B2 Riboflavin 1.1-1.3 Part of the coenzyme Inflammation of the Dairy, whole  Light, heat,
mg FAD and FMN and mouth and skin, red grains, liver oxygen,
energy metabolism tongue and pH
B3 Niacin 14- 16 Part of the coenzymes Plagger Milk, eggs, Light, heat,
mg NAD and NADP and whole grains, oxygen,
energy metabolism meat, poultry, and pH
nuts
B5 Pantothenic 5mg Part of coenzyme A and Neurological Meat, whole  Light, heat,
acid energy metabolism disorders, depression, grains, oxygen,
hypoglycemia, potatoes, and pH
increased insulin tomatoes,
sensitivity, nausea broccoli
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B6 Pyridoxal, 1.3-1.7 Part of the coenzymes Depression, confusion, Meat, fish, Oxidation,
pyridoxine, mg PLP and PMP, amino seizures vegetables, ultraviolet
and acid and fatty acid and fruits light, and
pyridoxamin metabolism, red blood alkali
e cell production,
conversion of tryptophan
to niacin, and serotonin
B7 Biotin 30 pg Energy metabolism, Numbness and tingling Egg yolk, Light, heat,
amino acid metabolism, in the legs, hair loss, liver, oxygen,
and gluconeogenesis depression, weakness,  gastrointestin and pH
and hallucinations al bacteria
B9 Folate, folic 400 pg Part of the coenzyme Neural tube defects, Vegetables, Light, heat,
acid THF and DHF, DNA neurological disorders,  legumes, and oxygen,
synthesis, and new cell and anemia fruits and pH
formation
B12 Cobalamin 24 pg Part of the coenzyme Anemia, nerve Animal foods  Light, heat,
methylcobalamin and damage, cognitive and  such as dairy, oxygen,
deoxyadenosylcobalamin ~ memory impairment,  meat, poultry, and pH
helps maintain nerve paralysis, constipation, and eggs
cells, builds new cells, tongue ulcers, fatigue
and helps break down
some fatty acids and
amino acids
C Ascorbic 75-90 Antioxidant, cofactor in Scurvy, inflammation Citrus fruits, Heat and
acid mg collagen synthesis, and bleeding of the vegetables, oxygen
thyroxine, and gums, red spots on the tomatoes,
neurotransmitter skin, non-healing potatoes
wounds, abnormal
bone growth, and joint
pain
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Functional and fortified foods have become increasingly important today due
to their effective role in disease prevention and public health promotion.
Food fortification is a process in which micronutrients such as vitamins,
minerals, essential fatty acids, and bioactive compounds are added to food
products to compensate for nutritional deficiencies and meet the
physiological needs of the body. This approach is known as one of the most
effective strategies for reducing the prevalence of diseases caused by
micronutrient deficiencies, including beriberi, pellagra, and rickets.
However, the direct addition of these compounds to food faces challenges
such as low stability, limited solubility, low bioavailability, and high
sensitivity to processing conditions. Encapsulation technology, as a new
method, has been able to overcome many of these limitations. Encapsulation
increases stability, protects against environmental factors, improves
absorption, and allows for controlled release of micronutrients in the
digestive tract. Common encapsulation methods include spray drying, freeze
drying, emulsion, extrusion, and fluidized bed, each of which has its own
advantages and applications. This review article aims to examine the
importance of food fortification, the role of micronutrients in health, and the
benefits of encapsulation technology. The results indicate that simultaneous
use of fortification and encapsulation can be considered as an effective
strategy in public health programs, and further research in this area is
necessary.
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