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VITAMIN  FUNCTIONS ADULTS / RDA FOOD GROUPS IMPORTANT EXAMPLES DEFICIENCY TOXICITY 

Thiamine  Coenzyme, involved mainly in 

carbohydrate metabolism 

Male: 1.4 mg/ day 

Female: 1.0 mg/ day 

Meat, grains, 

vegetables 

Pork, legumes, green peas, some 

green vegetables, whole and 

enriched grains 

Beriberi – impairment of 

nerve tissue functions, 

edema, and/or wasting 

Very low 

Riboflavin  Male: 1.6 mg/ day 

Female: 1.2 mg/ day 

Meat, milk, 

vegetables 

Liver, meat, most dairy products, 

broccoli, spinach, enriched grains 

Ariboflavinosis – fissures 

in corner of mouth, 

swollen purple tongue, 

dermatitis 

Very low 

Niacin Coenzyme, involved in oxidation-

reduction reactions in metabolism 

of many substances 

Male: 18 mg/ day 

Female: 13 mg/ day 

Meat, milk Sources of high-quality protein,, 

including mutually supplemented 

legumes; nuts & seeds;  enriched 

grains 

Pellagra-diarrhea, 

dermatitis, impairment of 

nervous system functions, 

psychoses 

Flushing and stinging face 

and hands 

Vitamin B6 

(pyridoxine, 

pyridoxal, 
C8H9NO3  
pyridoxamine 
C8H12N2O2) 

Coenzyme, involved in amino 

acid, glycogen, and essential fatty 

acid metabolism 

Male: 2.2 mg/ day 

Female: 2.0 mg/ day 

Meat, vegetables Liver, meat, legumes, green peppers, 

potatoes, other vegetables 

Fissures in corner of 

mouth, anemia, 

impairment of nervous 

system and immune 

system function 

Very low 

Pantothenic acid 

(C9H17O5N) 

Coenzyme, involved in release of 

energy from carbohydrate, fat, and 

protein and in other metabolic 

process 

Estimated safe 

intake:  

4 to 7 mg/day 

Meat, vegetables, 

grain* 

Liver, meat, legumes, some 

vegetables, nuts, whole grains 

Very rare in humans Very low 

Biotin Coenzyme, involved in 

carboxylation reactions in 

synthesis of glucose, fatty acids, 

and nucleic acids 

Estimated safe 

intake:  

100 to200 μg/day 

Meat §, vegetables Liver, chicken eggs, nuts, some 

vegetables 

Flaky dermitis, loss of 

appetite, apathy, 

depression, hallucinations 

Very low 

Folacin Coenzyme, involved in transfer of 

single-carbon groups in synthesis 

of nucleic acids and metabolism 

of amino acids and choline 

400 μg/day Meat §, fruits and 

vegetables, grain* 

Liver, legumes, some nuts, green 

vegetables, citrus fruits, whole 

grains, wheat germ 

Megaloblastic, macrocytic 

anemia, skin changes 

Very low 

Vitamin B12 Coenzyme, involved in transfer of 

methyl groups in nucleic acid 

synthesis and amino acid 

metabolism 

3 μg/day Meat, milk Found in animal products only Megaloblastic, macrocytic 

anemia, deterioration of 

nervous system 

Very low 

Vitamin C Collagen synthesis, amino acid 

metabolism, iron metabolism, 

capillary integrity, and other 

functions 

60 mg/day Fruits and vegetables Citrus fruit, strawberries, green 

vegetables, tomatoes, potatoes, other 

fruits and vegetables 

Scurvy-weakness, aching 

of joints and muscles, 

bleeding gums bruise 

easily, mental changes 

Increased oxalic and uric 

acid excreting, digestive 

tract disturbances, 

increased tolerance to 

destruction of vitamin B12 
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Note: Vanadium, silicon, nickel, and tin are suspected as being essentials for humans, but little is yet known about their functions, requirements, and distribution in food. 

 

*   Whole grains only 
§    Not found in red meat, fish, or poultry unless specified 

μ   Prefix meaning micro  

 

 

Vitamin A 

(retinol, 

retinaldehyde, 

retinol acid) 

Eyesight, maintenance of 

epithelial tissue, growth 

(especially of bones), 

reproduction 

Male: 1000 μg/ day 

Female: 800 μg/ day 

Meat §, milk, fruits 

and vegetables 

Liver, eggs, whole milk products, 

yellow orange, and dark green leaf 

vegetables 

Mild-night blindness 

Severe-exophthalmia, 

keratinization of the eye, 

keratinization of epithelial 

tissues, impaired bone 

growth and reproduction 

Fatigue, lethargy, nausea, 

weight loss, loss of hair, 

dermatitis, constipation, 

irregular menstruation, 

increased intracranial 

pressure, impair bone 

growth 

Vitamin D 

(cholecalciferol, 

ergocalciferol) 

Maintain calcium and phosphate 

levels in the blood, thus 

facilitating formation and 

maintenance of bone mineral 

5 μg/day Rare in food except 

fortified milk; body 

synthesizes some of 

its own 

Small amounts in egg yolk, butter, 

liver, fish-liver oil, and fortified 

milk are only reliable food sources 

Children: rickets, 

abnormal bone 

development.  

Adults: Osteomalacia, loss 

of bone mineral, reducing 

density of the bones 

Lost of appetite, nausea, 

fatigue, headache, failure 

to grow, elevated blood 

calcium levels 

 

 

Vitamin E 

(the  tocopherol  

and 

tocotrienols) 

Antioxidants, protects vitamin A 

and C as well as polyunsaturated 

fatty acids from oxidative damage 

Male: 10g/ day 

Female: 8 mg/ day 

Vegetables, grain* Vegetable oil, nuts, whole grains, 

green vegetables 

Rare in adults; produces a 

type of anemia in 

premature infants 

Nausea, abdominal 

distress, interference with 

blood clotting 

Vitamin K  Blood clotting Estimated safe 

intake:  

70 to140 μg/day 

Meat, vegetables; 

also synthesized by 

bacteria and absorbed 

from the intestines 

Green leafy vegetables, liver egg 

yolk 

Rare in adults; bleeding 

episodes in some infants 

Synthetic form, 

menadione, produced 

jaundice in infants 

Chromium  Component of glucose tolerance 

factor, which aids in metabolism 

of glucose 

Estimated safe 

intake:  

0.05 to 0.2 mg/ day 

Meat, milk, cereal-

bread 

Meat, cheese, whole-grain products, 

brewer’s yeast 

A diabetes-like condition Excess dietary intake 

unlikely 

 

Molybdenum Cofactor for a few enzymes Estimated safe 

intake:  

0.15 to 0.5 mg/ day 

Meat, cereal-bread* Meat, legumes, whole-grains; food 

content greatly influenced by soil 

content 

Dietary deficiency 

unlikely  

Interferes with copper 

metabolism 

Cobalt Component of vitamin B12 None Same as vitamin B12 Same as vitamin B12 Same as vitamin B12 Dietary excess unlikely 


