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VITAMINS 

FAT-SOLUBLE VITAMINS 

VITAMINS A 

 

Retinol is the main form of vitamin A in the diet (vitamin A1). 

Vitamin A2 is 3-dehidroretinolul and has half the biological action of retinol. Provitamins 

A (vegetable origin) are α, β and γ-carotene. 

 

Absorption of vitamins A 

Retinol digestive barrier pass as free alcohol through active transport system. Absorption 

of carotenoids is low and uneven, is estimated at about 1/3 of the amount ingested. 

 

Roles in the body 

Physiological action takes place mainly in three areas: the body's normal growth and 

development, normal functioning of the visual analyzer, maintaining epithelial integrity. 

• Vitamin A takes part in bone growth. In children, growth reduction is an early sign of 

low content of vitamin A in the body. 

• Vitamin A plays a role in perception of light in the retina and cornea health 

maintenance. Vitamin deficiency can manifest itself in the eye and accumulation of keratin which 

decreases corneal transparency. 

• In vitamin A deficiency is flattened epithelial cells are crowded, the surface becomes 

keratinized, epithelial and endothelial stratify and then blistered. Changes beginning on 

conjunctival mucosa are thickened, dry; there are areas of keratinization (keratomalacia). 

• Vitamin A is translated by the following signs skin becomes dry, thickens, scaling 

occur. Stopper keratinized cells and sebaceous glands around hair follicles accumulate, giving the 

appearance of "goose bumps". Dry skin is explained by the decrease sebum glands due cells 

metaplasia. 

• Vitamin A is essential for reproduction, stress response, metabolism, nervous system 

function, immunity, hematopoiesis. 

• Vitamin contributes to trophicity genital epithelium. The defect occurs in women 

embryonic death, abortion of the birth of fetuses with congenital malformations of the mouth, 

eyes, genitals, kidneys). 

• The same vitamin contributes to enamel formation and functioning of the liver, thyroid 

and other organs. 
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• Vitamin contributes to the prevention of cancer. A healthy skin is able to interrupt the 

processes that were triggered cancers. 

 

 

Hypovitaminosis A 

Primary deficiency of vitamin exists only in developing countries. Secondary deficiency 

occurs in cirrhosis, obstructive jaundice. 

The deficiency is more susceptible to upper respiratory tract cells, cornea and skin. 

Insufficient vitamin affects protein and osteogenesis, breeding and generally gives disruption in 

the body. 

 

Hypervitaminosis A 

Excess vitamin is manifested by yellow pigmentation of the skin, acts of intoxication 

(headache, irritability, anorexia, vomiting, itching, hair loss, bone fragility and pain, hepato-

splenomegaly). 

 

RDI 

Needs are assessed as follows: 

• 4,000 IU for adult women; 

• 5,000 IU for men and women who are breastfeeding; 

• 2,500-3,300 IU for children and adolescents. 

 

Food sources 

The main sources are the liver (especially the fish), milk fat, fatty dairy products, egg 

yolks, and fatty fish. 

Carotenes are found in vegetable foods: carrots, leafy greens (spinach, nettle, dill, and 

parsley), pepper, red pepper, tomato, and beet. 

 

 

 

VITAMINS D 

 

For human nutrition are important vitamins D2 and D3. Vitamin D can be synthesized in 

the skin from 7-dehydrocholesterol, which under the action of ultraviolet radiation is converted 

into cholecalciferol or vitamin D3. The body uses vitamin D2 or ergocalciferol and present in 

plant foods. 

 

Roles in the body 

• Vitamin D functions as a hormone and parathyroid hormone and calcitonin with help 

regulate calcium and phosphorus metabolism. 

• Promotes calcium absorption in the upper intestine by inducing the synthesis of a 

specific protein that binds calcium in epithelial cells. 

• Facilitates absorption of phosphorus by stimulating mechanism of phosphate transport in 

epithelial cells. 

• It acts on bone to mobilize calcium in circulation (it requires the presence of parathyroid 

hormone). 
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• Release of organic compounds of phosphorus. 

• Contribute to the formation of calcium-phosphorus compound, precursor of bone 

mineral, calcium phosphate deposit occurs in the bone and renal excretion of calcium and 

phosphorus. 

 

Effects of deficiency 

Vitamin D deficiency leads to poor absorption of calcium and phosphorus in the intestine, 

and thus the lack of calcification of bones and teeth. There are a number of clinical signs such as: 

delays in development, muscular weakness, sweating, fever tendency to convulsions. Is rickets in 

children and osteomalacia in adults (adult rickets called).  

 

Effects of overdosage 

Vitamin D is the most toxic of all vitamins. Symptoms of poisoning include diarrhea, 

headache, and nausea. If an overdose occurs calcium deposits will persist in soft tissues (heart 

and other vital organs). If calcium deposition in the aorta is achieved the result can be fatal. 

 

RDI 
Adult needs in our climate are 100 IU / day. It is estimated that the adult who performs 

part in outdoor activity does not need additional vitamin intake. For infants and toddlers intake 

recommended security of 400 IU / day in the case of artificial nutrition and limited exposure to 

sunlight requirement increased to 800 IU / day. In children over 7 years and adolescents are 

sufficient 100 to 200 IU / day. 

During pregnancy (especially during the first months) women should receive 600 IU / day 

and during lactation by 600-800 IU / day. 

 

Food sources 

The most important sources of vitamin D are fish oil, butter, cream, egg yolk, liver and 

fatty cheeses. 

Vitamin D precursors (ergosterols) are found in vegetable oils, can be activated by 

ultraviolet radiation. 

Milk is a good source of vitamin as it contains fat in relatively small quantities, but it is an 

ideal vehicle for fortification because it contains parallel and calcium. 

 

 

VITAMINS E 

 

Vitamin E or tocopherols are absorbed at a rate of 50-70%, is then transported through 

lymphatic channels and spread in all tissues. 

 

Roles in the body and deficiency effects 

• being fat soluble vitamin is present in all cell membranes and participates in preventing 

destructive non-enzymatic oxidation of polyunsaturated fatty acids by molecular oxygen, exercise 

important antioxidant in the lungs where cells are exposed to high concentrations of oxygen, 

protects cell membranes ; 

• experiment to find the role of this vitamin in maintaining genital integrity, for failure to 

produce degenerative changes in seminiferous tubules Sertoli cells appears to reduce the number 
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and motility of spermatozoa, leading to infertility, in women being reabsorbed or aborted embryo 

dies; 

• Vitamin ensures trophicity muscular system and other tissues and organs; 

• Participates in some processes such as the synthesis of nucleic acids and erythropoiesis; 

• would have a key role in preventing cell disease, atherosclerosis and liver protection; 

• theoretical arguments supporting the role of vitamin cancer. 

 

RDI 
RDI depends on the intake of polyunsaturated fatty acids:  

 5-10 mg low intake,  

 20-30 mg increased intake;  

 children 5-10 mg. 

 

Food sources 

Vegetable oils, especially wheat germ, green leafy vegetables (lettuce), milk, butter, eggs, 

liver and cereals. 

 

 

VITAMINS K 

 

It's bleeding acting compounds. 

Vitamin K1 is synthesized from plant leaves.  

Vitamin K2 is produced by bacteria, especially those of putrefaction and is synthesized in 

the colon.  

Vitamin K3 was obtained by synthesis in the pharmaceutical laboratories. 

 

Roles in the body 

• catalyze synthesis in the liver of four coagulation factors: prothrombin (II) proconvertina 

(VII) Christmas factor (IX) Stuart factor (X); 

• carboxylation of glutamic acid is involved in providing calcium and phospholipid 

binding thrombin necessary training; 

• works with vitamin D to regulate blood calcium levels which play an important role in 

blood clotting; 

• occurs in tissue redox processes and oxidative phosphorylation. 

 

Effects of deficiency 

Vitamin is obtained from non-food source represented by the action of intestinal synthesis 

of putrefaction bacteria (E. coli, Proteus vulgaris, Streptococcus faecalis).  

Newborns whose gastrointestinal tract is populated by bacteria vitamin deficiencies as 

well as those who took antibiotics. Primary deficiency occurs in children is very rare in adults. 

Secondary deficiency occurs in certain situations: the defective absorption of fat, in 

biliary obstruction, malabsorption make fat not be absorbed; antibiotics that reduce colonic flora, 

in severe liver disease when prothrombin synthesis decreases, the vitamin antagonists. 

 

RDI is 2 mg. 
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Food sources 

Green vegetables (lettuce, spinach, nettle, fennel, onion); cabbage, cauliflower, tomatoes, 

liver, meat, egg yolk. 

 

 

 

WATER SOLUBLE VITAMINS 
 

 

VITAMIN B1 (THIAMINE / ANEURIN) 

 

Roles in the body 

• the form of thiamine pyrophosphate intermediate metabolism of carbohydrates occurs in 

representing cofactor enzymes produce pyruvic acid decarboxylation; 

• interfere with oxidative decarboxylation of α-ketoglutarate acid and succinic acid 

transforms it; 

• occurs in the citric acid cycle and cetoacizilor; 

• vitamin is essential for nerve impulses, especially in the peripheral nervous system. 

 

Effects of deficiency 

Insufficiency occurs in conditions: 

• increased consumption of sugar and confectionery, cereal products made from white 

flour, canned sterilized and distilled alcoholic beverages; 

• man shall provide necessary vitamins synthesized by microbial flora of the colon; 

• shellfish and some fish species contain an enzyme that inactivates vitamin called 

tiaminase. 

Signs of deficiency are: nervous depression, fatigue, irritability, emotional instability, loss 

of appetite, constipation atonic, cramps, neuralgia, headache, insomnia, neuritis with paresthesia, 

paresis and paralysis, atrophy of muscle mass, moderate tachycardia, arrhythmia, decreased BP. 

Young children are sensitive to vitamin deficiency, deficiency manifestations occurring where 

are breastfed by mothers who have a diet low in vitamin. 

 

RDI 
Depends on the ratio thiamine / energy and expressed per 1000 kcal to 1000 kcal total or 

non fat calories: adult 0.4 or 0.6 mg/1000 kcal 1,000 kcal total, children and women in maternity 

0.6 mg / 1000 kcal total. 

 

Food sources 

The most important sources of thiamine are meat, milk, eggs, cereals, yeast and 

vegetables. 

 

 

VITAMIN B2 (RIBOFLAVIN) 

 

Roles in the body 
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• most of the vitamin in the body is esterified with phosphoric acid as 

flavinmononucleotid (FMN) and flavinadenindinucleotid (FAD) and enter into the structure of 

enzymes involved in oxidation-reduction reactions; 

• aminoacidoxidase vitamin is a component of the oxidized amino acids and purines 

xanthine oxidase that catalyzes the oxidation; 

• the composition of the various enzymes involved in the metabolism of carbohydrates, 

lipids and proteins. 

 

Effects of deficiency 

Vitamin deficiency can occur in a protein denutrition is associated with including vitamin 

B1, B12, B3. Clinical: cracking occurs corner of the lips, depapilated tongue, its red-purple 

coloration, skin facial seborrheic dermatitis, corneal lesions, anaclorhidria, diarrhea, scrotal or 

vulvar dermatosis, difficult healing wounds. 

 

RDI 
Recommended intake is 0.6 mg / 1,000 kcal; during pregnancy and lactation arrive at 2.5-

3 mg / day is recommended to increase the intake in hyperthyroidism, fever, stress, medication 

(sulfa drugs, antibiotics). 

 

Food sources 

The most important sources of riboflavin are liver, beef kidney, fish, milk and cheese, 

eggs, yeast, some vegetable (soy, peas, cabbage). 

 

 

VITAMIN B3 (PP / NICOTINAMIDE) 

 

Roles in the body 

• enter into enzyme structure Niacin: nicotinamide adenine dinucleotide (NAD) and 

nicotinamide adenine dinucleotide phosphate (NADP); 

• play a key role in the metabolism of carbohydrates, proteins, fats and alcohol by 

enzymes in the structure that enters. 

The human body can synthesize vitamin from tryptophan in the presence of vitamins B2 

and B6. 

 

Effects of deficiency 

Vitamin deficiency causes pellagra disease characterized by dermatitis on sun-exposed 

areas, chronic diarrhea with dehydration, mental disorders (insomnia, depression, fatigue, 

headache, abnormal behavior). 

 

RDI 
It is expressed in milligrams niacin or equivalent; niacine equivalent is equal to 1 mg of 

vitamin or 60 mg tryptophan daily requirement is 6.6 niacin equivalents per 1000 kcal or 16-20 

mg for adults and 23 mg for women pregnant. 

 

Food sources 
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Sources of vitamin supply is endogenous (liver, meat, fish, meat preparations containing 

vitamins and tryptophan, milk, cheese and eggs have small amounts of vitamin but are rich in 

tryptophan dried legumes, vegetables, fruits and some cereals). Corn is considered a pellagra 

generating food because some vitamin is linked as niacin and zein is low in tryptophan. 

 

 

VITAMIN B6 (PYRIDOXINE) 

 

Roles in the body 

• provide vitamin coenzymes for 60 reactions decarboxylation, deamination, 

transamination and transsulfurare amino acids; 

• pyridoxine enzyme δ-aminolevulinic acid form, convert tryptophan into niacin linoleic 

acid into arachidonic acid; 

• Loosen glycogen to glucose-1-phosphate; 

• determine the biosynthesis of gonadal and pituitary hormones; 

• the presence of vitamin carbohydrates are assimilated quickly and hepatic glycogen 

metabolism is accelerated; 

• plays an important role in lipid metabolism favoring action polyunsaturated fatty acids 

in the prevention of atherosclerosis. 

Effects of deficiency 

Deficiency causes the following clinical events: asthenia, headache, nervousness, 

insomnia, depression, paresthesia peripheral neuritis, anemia resistant to iron therapy, 

hypoproteinemia. 

Deficiency occurs frequently during treatment with contraceptives or with isoniazid 

(HIN). 

 

RDI 

RDI in adults is 2 mg, during pregnancy increased from 2.5 mg / day,  in children ranges 

from 0.9 to 1.1 mg and 1.5 to 2 mg from toddlers to teenagers. 

 

Food sources - liver, meat, grains, fruits, vegetables. 

 

 

VITAMIN B8 (BIOTIN) 

 

Roles in the body 

Biotin was discovered in yeast and liver. It is part of the growth factor (along with 

pantothenic acid), so it is also called Bios II. 

Two structurally known natural biotin activity vitamins A and B-biotin. Biocitin, which is 

obtained by combining biotin to lysine is one of the most active derivatives of biotin. 

Avidin-biotin formed with albumin extracted from a raw egg white protein complex 

"biotin-avidin" which acts as an anti-vitamin biotin. 

 

Effects of deficiency 

Biotin deficiency rarely occurs. 
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It is possible to reproduce experimental and symptoms are: squamous dermatitis, hair 

loss, anorexia, nausea, hallucinations and depression. 

 

RDI 

Biotin is required in very small quantities, admitting one adult required for 150-300 mg / 

day. 

 

 

Food sources 

Biotin is widespread in foods: egg yolk, kidney, liver, yeast, grain pericarp are important 

sources of biotin. 

In plants, other than cereal grains and nuts, biotin is predominant in the free state. In meat, 

yeast, nuts, grain pericarp, is in the form of insoluble protein complexes. 

 

 

VITAMINS B9 (FOLIC ACID / PTEROIL-GLUTAMATE) 

 

Roles in the body 

Generic group of "folic acid" is composed of a complex of B vitamins, which in chemical 

terms are correlated with pteroil-glutamic acid and hematopoietic action.  

Belong to this group: folic acid, folinic acid, dihydrofolinic acid. 

Folic acid was first isolated from the leaves of plants (Lat. folium = leaf) is involved in 

the conversion of vitamin B12 to one of its coenzyme forms and promotes DNA synthesis; 

Folic acid remains the first of choice therapeutic substance in macrocytic anemia. 

Co-enzyme purine nucleotide involved in taking part in the formation of nucleic acids, 

biosynthesis folic acid. 

Vitamin B9 has an important role in growth and cell reproduction. 

Folic acid stimulates the formation of erythrocytes and leukocytes. 

 

Effects of deficiency 

Folate deficiency prevents cell division and protein synthesis, which makes replacement 

of red blood cells and gastrointestinal cells to diminish. 

Among the first symptoms of folate deficiency are anemia, mature blood cells are great 

because in the absence of folate DNA synthesis is slowed and the cells lose their ability to divide, 

there are large erythrocytes and megaloblastic bone marrow. 

 

RDI 

Folate deficiencies occur if inadequate intake, poor absorption, or increased need for this 

vitamin (intense cell multiplication, twin or triplet pregnancy, cancer, burns, bleeding, gastro-

intestinal disorders). 

Daily diet should provide 200-400 mg as intestinal absorption varies between 30-80%. 

Heat and oxidation during cooking, as well as improper food storage can destroy up to 

half of the existing folate in food. 

 

Food sources 

• folate is abundant in fruit and vegetables, especially leafy greens. 
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• black yeast and bread are also important sources of folic acid. 

• meat, milk and dairy products are low in folate. 

 

 

 

 

 

 

 

VITAMIN B12 (COBALAMIN) 

 

Roles in the body 

• participate in the metabolism of proteins, carbohydrates, lipids and nucleic acids, 

directly or through folic acid participates in training and transfer of methyl radicals, formyl and 

their use in the synthesis of purine and pyrimidine bases; 

• Participates in the synthesis of methyl radical transfer choline, serine and methionine; 

• the bone plays a role in DNA synthesis; 

• maintenance of myelin in the nervous system; 

• detoxification mechanism for persons exposed to cyanide. 

 

Effects of deficiency 

Vitamin deficiency occurs mainly due to faulty absorption than its lack of food. 

Deficiency is often secondary to the absence of intrinsic factor. 

Clinical digestive and neurological disorders occur. Haematological examination may 

reveal a macrocytic anemia, leukopenia, thrombocytopenia. 

 

RDI 

The adult daily requirement is 2-3 mg, he gets to 5-6 mg in pregnancy and during 

lactation, and in children needs is 1-2 mg per day. 

 

Food sources 

Of animal products the most important source is liver. 

Foods of plant origin lack of this vitamin or have in very small quantities. 

 

 

VITAMIN C (ASCORBIC ACID) 

Many species of animals and plants synthesize one from glucose and other simple sugars. 

Man, monkey and guinea pig cannot synthesize and therefore must receive in food. 

 

Roles in the body 

• Possibility reversible transition of ascorbic acid dehydro-ascorbic acid vitamin explain 

participation in tissue redox reactions, thus liberating energy processes; 

• is a strong reducing agent that maintains the reduced state of glutathione oxidation 

protects vitamins A and E, iron cross trivalent iron in bivalent, protecting vitamins of group B; 

• catalyze hydroxylation of proline to hydroxyproline, lysine in hidroxilizină, the tripto-

hay in serotonin cholesterol to bile acids; 
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• interfere with the production and maintenance of collagen; 

• It is important for the production of thyroxine; 

• Participates in adrenal cortical hormones; 

• stress decreases due to involvement in the stress hormone release by the adrenal gland; 

• inhibits the growth of malignant tumors. 

 

Effects of deficiency 

Beriberi occurs in infants fed breast is not and does not receive vitamin: bleeding gums, 

subcutaneous, subperiosteal, ecchymosis, epistaxis. 

Avitaminosis adults manifested by fatigue, muscle pain, bleeding gums and perifollicular, 

decreased resistance to infections and chemical pollutants. 

 

RDI 

45 mg / day in children and adolescents, 60 mg / day in adults. 

 

Food sources 

Food sources are the fruits and vegetables. 

Of fruit to customize black currants, citrus fruits, strawberries, pineapple and bananas. 

Of vegetables cabbage, cauliflower, spinach, lettuce, radishes are an important source of 

vitamin C. Milk, meat; eggs are poor like bread or cereal. 
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