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Ascorbic acid (Vitamin C) 

Vitamin C is an important antioxidant, reacting 

with reactive oxygen species  

And regenerating vitamin E from its reduced, 

radical form. 

Deficiency of vitamin C causes scurvy, 

characterized by connective tissue degradation 

Poor healing, bleeding, tooth loss, bone pain, 

heart failure 

Milder cases: fatigue, irritability, increased 

severity of respiratory tract infections 





Vitamin C:  a vitamin  

but not a coenzyme  

 

Most animals make vitamin C, but humans do not 

have this ability. It is obtained through fruits and 

vegetables 

Ascorbic acid is required for the hydroxylation of 

proline in collagen 

Ascorbic acid is a cofactor for prolyl 4-hydroxylase. 

A reducing reagent for hydroxylation of collagen  

Deficiency leads to the disease scurvy 

Most animals (not primates) can synthesize Vit C 





Ascorbic acid (Vitamin C) 



Ascorbic acid (Vitamin C) 

A cofactor for prolyl 4-hydroxylase 

Gly-X-Y repeats in collagen have Pro or 4-Hyp at X and 

Y. 

Hydroxylation stabilizes the Cg-exo conformation which 

is required in collagen structure 

And also enhances hydrogen bonding that stabilizes the  

helix 





















Lipid Vitamins 

(Fat soluble vitamins) 

Four lipid vitamins: A, D, E, K 

All contain rings and long, aliphatic side chains 

All are highly hydrophobic 

The lipid vitamins differ widely in their functions  



 



A.  Vitamin A (Retinol)  

Vit A is obtained from liver, egg yolks, milk 

products or b-carotene from yellow vegetables  

Vit A exists in 3 forms: alcohol (retinol), aldehyde 

and retinoic acid 

Retinol and retinoic acid have roles as protein 

receptors  

Rentinal (aldehyde) is a light-sensitive compound 

with a role in vision 



Formation of vitamin A  

from b-carotene  



Vitamin A 
Forms 

retinol, retinal, retinoic acid = retinoids;  

carotenoids 

Functions 

Vision, cell development and health, immunity 

Food sources 

Preformed vitamin A: liver, milk, egg yolks 

Beta-carotene: yellow/orange fruits and 

vegetables 

Retinal Binding Protein (RBP) 



Alcohol form 
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Roles of Vitamin A in Body 

Vision 

cornea and retina 

rhodopsin=opsin + retinal 

Protein Synthesis and Cell Differentiation 

Maintains healthy cells in mucous membranes 

Reproduction and Growth 

retinol participates in sperm development 

vitamin A supports normal fetal development 

Vitamin A participates in dismantling of bone 

during growth 









Vitamin A in Foods 
Recommendations: RDA: in RAE Men=900 ug; 

women=700 ug; preg=770 ug; lact=1,300 ug 

Retinoids in animal foods; vitamin A precursors, 

carotenoids in plants 

The Colors of Vitamin A Foods 

dark leafy greens; rich yellow or deep orange 

vegetables and fruits 

Vitamin A-Poor Fast Foods 

Vitamin A-Rich Liver 

don’t eat to much to often: pregnant women 





Vitamin A Deficiency 
Infectious Diseases 

Measles in children in developing countries 

Night Blindness 

retina does not receive enough retinal to regenerate 

the visual pigments bleached by light 

Blindness (Xerophthalmia) 

lack of vitamin A in cornea; major cause of childhood 

blindness in the world 

Keratinization 

less goblet cells; some cells secrete keratin; 





Vitamin A Toxicity 
• Children are sensitive to 

• Beta-Carotene 

– in food may cause yellow skin 

– in supplements may act as a prooxidant, promoting 

cell division and destroying vitamin A  

• Birth Defects 

– 10,000 IU during pregnancy lead to birth 

malformation 

• Not for Acne 

– Accutane is different than vitamin A 



 



Vitamin D 

A group of related lipids involved in control of  

Ca2+ utilization in humans 

Vitamin D3 and 1,25-dihydroxycholecalciferol   


