
VITAMINS



Learning Outcomes:

At the end of class, students should able to:
Ø Classify types of vitamins
Ø Differentiate fat-soluble and water-soluble 

vitamin
Ø  Explain the food sources, deficiency, function 

of each vitamins.



Vitamins

 The term “vitamin” is used to describe certain 
organic compound that are needed by body.

 Cannot be manufactured by the body.
 The amounts required are very small 

(micronutrients)
 Functions:
Promote and regulate body processes for growth
Reproduction
Maintenance of health



 Hypovitamosis : decrease of vitamin amount 
in the organism

 Hypervitamosis : increase of vitamin amount  
in the organism

 Avitaminosis : condition resulting from lack of 
vitamin in the organism



 Vitamins do not supply energy
However, some vitamins do function as 

coenzyme in the release of energy from 
carbohydrate, proteins and fats

 Some vitamins available from foods in inactive 
forms known as precursors
Once inside the body, precursors are converted 

into an active form of the vitamin



Classification of Vitamins

 Based on solubility vitamins are classified as
Fat- soluble vitamins
Water-soluble vitamins





Classification of Vitamins





Fat-Soluble Vitamins



Vitamin A
 Two forms of vitamin A available in human diet:

  Preformed vitamin A (retinol) 
v Comes from animal-based foods (liver, eggs, and dairy products) 

v It is the preformed version of vitamin A (already in a form that 
your body can use directly)

v Retinol can be converted into other active forms, retinal 
(important for vision) and retinoic acid (important for cell growth 
and differentiation). 

  Provitamin A (carotenoid)  
v Found in plants foods (carrots, sweet potatoes, and spinach)

v Body convert these pigment into vitamin A



Vitamin A

Food sources:

ØRetinol: fortified milk, cheese, butter, eggs, liver

ØBeta-carotene: spinach, dark leaf green, 
broccoli deep orange fruits (apricot), Deep 
orange vegetable (carrots, pumpkin, sweet 
potato)





Vitamin A

Functions:
Vision
Maintenance of body linings and skin
Growth of bones 
Normal development of cells
Reproduction





Vitamin A

Daily requirements:



Vitamin A

Deficiencies:
Night Blindness (Inability to see in Dim light)
Xerophthalmia (permanent blindness)
Conjuctival Xerosis (conjuctiva become dry)
Hyperkeratosis
 Impaired growth
 Increased infections







Vitamin A

There are syndromes of vitamin A toxicity:
Acute Toxicity
- occurs in adults when >200 mg are ingested
- symptoms includes nausea, vomiting, vertigo and blurry 

vision
Chronic Toxicity
- occur with long term ingestion of doses higher than 10 times
-symptoms includes problem talking,hair loss, vision problem, 

bone and muscle pain
- in post-menopausal women, it has been associated with 

increased fracture risk



Vitamin D

 It is also called Sunshine vitamin
 Synthesis from body with help of sunlight
 It is available in 2 forms:

Ø Vit D3 – cholecalciferol (is made from 7-
dehydrocholesterol in the skin of animals and 
humans)

Ø Vit D2 – ergocalciferol (obtain from foods)







Vitamin D

 Food Sources 
 Synthesized in the body with 

the help of sunlight
 Fortified milk, margarine, 

butter, cereals and chocolate 
mixes

 Veal, beef, egg yolk, liver, 
fatty fish (herring, salmon, 
sardines) and their oils 



Vitamin D

Functions:
ØBone growth 
- assist in the absorption of calcium and 

phosphorus from (mineralization of bones)
ØCalcium balance
ØDevelopment of teeth



Vitamin D

Deficiency:
Rickets
Osteomalacia 
Osteoporosis

 Osteomalacia in Adults Deficiency 
Symptoms
 Loss of calcium resulting in soft, flexible and 

deformed bones
 Progressive weakness
 Pain in pelvis, lower back and legs

 Rickets in Children Deficiency Symptoms
 Inadequate calcification, resulting in misshapen bones (bowing of legs)
 Enlargement of ends of long bones (knees, wrists)
 Deformities of ribs (bowed,  with beads or knobs)
 Delayed closing of fontanel, resulting in rapid enlargement of head
 Lax muscles resulting in protrusion of abdomen
 Muscle spasms









Vitamin D

Toxicity (Hypervitaminosis D)
Nausea and vomiting
Hypertension
Drowsiness
Polyuria
Hyperkalaemia



Vitamin E
ØKnown as tocopherols
ØAlpha-tocopherol most active form in body
ØThey are naturally occurring anti-oxidant



Vitamin E

Dietary sources:
Seeds and seed oil
Nut and nut oils
Palm oil (sunflower, olive, corn)
Green leafy vegetables (spinach)





Vitamin E

Protects cell membranes from damage
Acts as an antioxidant and protects cells from 

damage
Protects red blood cells



Vitamin E

Deficiency:
Red blood cell hemolysis and hemolytic anemia
- red blood cell breaks open
Neuromuscular dysfunction and affects the 

spinal cord
- degeneration of nerve cells 



Vitamin E

Toxicity:
 Occasionally, muscle weakness, fatigue, nausea, and 

diarrhea occur. 
 The most significant risk is bleeding. However, bleeding is 

uncommon unless the dose is > 1000 mg/day or the patient 
takes oral coumarin or warfarin. 

 Thus, the upper limit for adults aged ≥ 19 yr is 1000 mg for 
any form of alpha-tocopherol.

 Analyses of previous studies report that high vitamin E 
intakes may increase the risk of hemorrhagic stroke and 
premature death.



Vitamin K

ØOften called the blood coagulation vitamin or anti 
hemorrhagic vitamin.
ØKnown as Phyloquinone
ØCan be obtained from a nonfood source.
Ø Bacteria in the GI tract synthesized Vit K.
Ø Food Sources:
   Vegetable oils (soybeans, olive), green and leafy vegetables.





Vitamin K
Roles:
ØInvolved in blood clotting (activation of 

proteins – prothrombin)
Deficiency:
ØHemorrhagic disease 

 Symptoms 
 Bruising from bleeding into the skin
 Nose bleeds
 Blood in stool
 Extremely heavy menstrual bleeding





Water-Soluble Vitamins



Vitamin C
 Food Sources 

 Citrus fruits (oranges, 
grapefruits, tangerines, 
lemons, limes).  

 Cabbage-type vegetables; 
Dark green vegetables (such 
as bell peppers and 
broccoli)

 Strawberries and other 
berries, cantaloupe and 
other melons, papayas, 
mangoes, potatoes, and 
tomatoes

 Destruction
 Easily destroyed by heat 

and oxygen



Vitamin C
 Deficiency Disease

 Scurvy
 Deficiency Symptoms

 Anemia,pinpoint 
hemorrhages

 Bone fragility, joint 
pain

 Poor wound healing, 
frequent infections

 Bleeding gums, 
loosened teeth

 Muscle degeneration 
and pain

 Hysteria, depression
 Rough skin



Vitamin C

Toxicity Symptoms
Nausea, abdominal cramps, diarrhea
Headache, fatigue, insomnia
 rashes
Urinary tract problems, kidney stones



Thiamin

 Other Names
 Vitamin B1

 RDA
 Men: 1.2 mg/day
 Women: 1.1 mg/day

 Function 
 Part of coenzyme TPP (thiamin 

pyrophosphate) used in energy 
metabolism

 Food Sources 
 Whole-grain, fortified, or enriched 

grain products
 Moderate amounts in all nutritious 

food
 Pork 

 Destruction
 Easily destroyed by heat





Thiamin

 Deficiency Disease
 Beriberi (wet with edema; dry 

with muscle wasting)
 Deficiency Symptoms 

 Enlarged heart, cardiac failure
 Muscular weakness
 Apathy, poor short-term 

memory, confusion, irritability
 Anorexia, weight loss 

 Toxicity Symptoms
 None reported



Riboflavin
 Other Names

 Vitamin B2

 RDA
 Men: 1.3 mg/day
 Women: 1.1 mg/day

 Function 
 Part of coenzymes FMN 

(flavin mononucleotide) 
and FAD (flavin adenine 
dinucleotide) used in 
energy metabolism



Riboflavin
 Food Sources 

 Milk and dairy products (yogurt, cheese). 
 Enriched or whole grains
 Liver 

 Destruction
 Easily destroyed by ultraviolet light and irradiation



Riboflavin

  Deficiency Disease
 Ariboflavinosis

 Deficiency Symptoms
 Sore throat
 Cracks and redness at corners of mouth 

(cheilosis)
 Painful smooth, purplish red tongue 

(glossitis)
 Inflammation characterized by skin lesions 

covered with greasy scales
 Toxicity Symptoms

 None reported



Niacin
 Other Names

 Vitamin B3
 Nicotinic acid, nicotinamide, 

niacinamide
 Precursor : amino acid 

tryptophan
 RDA

 Men: 16 mg NE/day
 Women: 14 mg NE/day

 Upper Limit
 Adults: 35 mg/day

 Functions
 Part of coenzymes NAD 

(nicotinamide adenine 
dinucleotide) and NADP 
(its phosphate form) 
used in energy 
metabolism 

 Food Sources 
 Milk, eggs, meat, poultry, 

fish
 Whole-grain and enriched 

breads and cereals
 Nuts
 All protein-containing foods 



Niacin
 Deficiency Disease

 Pellagra
 Deficiency Symptoms

 Diarrhea, abdominal pain, 
vomiting

 Inflamed, swollen, smooth, bright 
red tongue (glossitis)

 Depression, apathy, fatigue, loss of 
memory, headache

 Bilateral symmetrical rash on areas 
exposed to sunlight

 Toxicity Symptoms 
 Painful flush, hives, and rash (niacin 

flush)
 Nausea, vomiting
 Liver damage
 Impaired glucose tolerance



Pyridoxine
 Other Names

 Pyridoxine, pyridoxal, 
pyridoxamine

 B6

 RDA
 Adults: 1.3 mg/day (19-50 

yr)

 Upper Level
 Adults: 100 mg/day

 Functions
 Part of coenzymes PLP 

(pyridoxal phosphate) and 
PMP (pyridoxamine 
phosphate) used in amino 
acid and fatty acid 
metabolism

 Helps to make red blood 
cells 



Pyridoxine
 Food Sources 

 Meats, fish, poultry, 
liver

 Potatoes, legumes, soy 
products

 Non-citrus fruits
 Fortified cereals 

 Destruction
 Easily destroyed by heat



Pyridoxine
 Deficiency Symptoms

 Scaly dermatitis
 Anemia (small-cell type)
 Depression, confusion, convulsions 

 Toxicity Symptoms
 Depression, fatigue, irritability, headaches, 

nerve damage causing numbness and 
muscle weakness leading to an inability 
to walk and convulsions

 Skin lesions 





Folate
 Other Names

 Folic acid, folacin, 
pteroylglutamic acid 
(PGA)

 RDA
 Adults: 400 µg/day

 Upper Limit
 Adults: 1,000 µg/day

 Function 
 Part of coenzymes THF 

(tetrahydrofolate) and DHF 
(dihydrofolate) used in DNA 
synthesis and therefore 
important in new cell 
formation

 Activates vitamin B12; Works 
with vitamin B12 to form 
hemoglobin in red blood cells 

 Helps prevent neural tube 
defects, such as spina bifida. 



Folate

 Food Sources 
 Fortified grains
 Leafy green vegetables
 Legumes, seeds
 Liver

 Destruction
 Easily destroyed by 

heat and oxygen



Folate

 Deficiency 
 Spina Bifida
 Anemia (large-cell type)
 Smooth, red tongue (glossitis)
 Mental confusion, weakness, fatigue, irritability, 

headache 
 Toxicity 

 Mask B12 deficiency symptoms









Vitamin B12

 Other Names
 Cobalamin

 RDA
 Adults: 2.4 

µg/day

 Functions 
 Part of coenzymes 

methylcobalamin and 
deoxyadenosylcobalamin used in 
new cell synthesis

 Helps to maintain nerve cells
 Reforms folate coenzyme
 Helps to break down some fatty 

acids and amino acids

 Food Sources 
 Animal products (meat, poultry, fish, shellfish, milk, 

cheese, eggs) 
 Fortified cereals

 Destruction
 Easily destroyed by microwave cooking





Vitamin B12

 Deficiency Disease
 Pernicious anemia

 Deficiency 
Symptoms
 Anemia
 Fatigue
 Degeneration of 

peripheral nerves 
progressing to 
paralysis 

 Toxicity Symptoms
 None reported



Biotin (B7)
 Adequate Intake

 Adults: 30 
µg/day

 Functions 
 Part of 

coenzyme used 
in energy 
metabolism

 Part of 
coenzyme used 
in fat synthesis, 
amino acid 
metabolism, and 
glycogen 
synthesis

 Food Sources 
 Widespread in 

foods
 Liver, egg yolks, 

soybeans, fish, 
whole grains

 Also produced 
by GI bacteria 





Biotin
 Deficiency Symptoms

 Depression, lethargy, hallucinations, numb or tingling 
sensation in the arms and legs

 Red scaly rash around the eyes, nose, and mouth
 Hair loss

 Toxicity Symptoms
 None reported
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Pantothenic Acid (B5)

 Food Sources 
 Widespread in foods
 Chicken, beef, potatoes, oats, 

tomatoes, liver, egg yolk, 
broccoli, whole grains

 Destruction
 Easily destroyed by food 

processing

 Adequate Intake
 Adults: 5 mg/day

 Functions
 Part of coenzyme A 

used in energy 
metabolism 
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Pantothenic Acid

 Deficiency Symptoms
 Vomiting, nausea stomach 

cramps
 Insomnia, fatigue, depression, 

irritability, restlessness, apathy
 Hypoglycemia, increased 

sensitivity to insulin
 Numbness, muscle cramps, 

inability to walk 

 Toxicity Symptoms 
 None reported



TUTORIAL
- State the 
name of 

vitamin, its 
function and 

the target 
organs.






