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Understandings: 

Extra notes 

- What was stereochemistry again? It is the branch of isomers that have different three-

dimension structures. This is important in biochemistry because metabolic pathways are 

usually stereospecific.  

1. Explain stereochemistry in proteins.  

- We have drawn amino acids in two dimensional planes so far, but if we draw in three 

dimensional plane we can see that all amino acids except glycine (R=H) is chiral. Thus it has 

two enantiomers (mirror reflection).  

 

 

 

 

 

 

Thus we classify amino acids in terms of D-amino acid and L-amino acid. 

D=dextrorotation=rotation to right in polarized light=often noted as +. 

L=levorotation=rotation to the left in polarized light=often noted as -.   

Interestingly, organisms have evolved to only use L-amino acids.  

2. Explain stereochemistry in lipids.  

- This is all about the cis and trans business. We know that these affect boiling points as well. 

Most naturally occurring unsaturated fat is in the cis form, but food processing can convert it 

into the trans form to extend best-before dates. Trans fat is thought to be related to 

cardiovascular diseases, more than saturated fat indeed.  

3. Explain stereochemistry in carbohydrates in terms of D and L.  

- Carbohydrates can also have D and L structures in. Some carbohydrates may have more 

than two chiral carbons, thus we decide to define D and L for the carbon furthest away from 

either aldehyde group or ketone group. If OH is on the right side, it is D. If OH is on the left 

side, it is L.   

D-forms occur most frequently in nature. 
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4. Explain stereochemistry in carbohydrates in terms of α and β. 

- In ring forms, we can have additional form of isomer. The direction of hydrogen and 

hydroxyl group may be different.  

For a sugar with hexagon structure, the change is in C1’. For α, hydrogen directs up. For β, 

hydrogen directs down.  

For a sugar with pentagon structure, the change is in C2’. For α, hydrogen directs up. For β, 

hydrogen directs down.  

Why do we care? Because the notion of α and β is important for the structure of their 

polymers. This has been explained in biology notes, so for further detail refer to by biology 

notes.  

α carbohydrate  β carbohydrate 

Starch (includes amylose and amylopectin) 
and glycogen.  

Cellulose.  

Very branched and thus compact. Good to 
store energy.  

Not branched, thus form this long and 
strong cable. Found in cell wall.  

α-glycosidic link β-glycosidic link 

 

5. Explain stereochemistry in vitamins.  

- It seems that we are only going to talk about vitamin A. Vitamin A includes retinol, retinal, 

retinoic acid and other carotenoids. Not surprisingly, vitamin A is important for our retina, 

hence our vision. This is how vitamin A plays a role.  

Light → stimulates rods and cones → at a section of rods the rhodopsin is stimulated → 

splits to opsin and 11-cis-retinal (vitamin A!) → 11-cis-retinal turns into all-trans-retinal → 

nerve impulse is sent → all-trans-retinal turns back into 11-cis-retinal turns → 11-cis-retinal 

binds with opsin to produce rhodopsin again.  
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Applications and skills: 

1. Describe the hydrogenation and partial hydrogenation of unsaturated fats, including the 

production of trans-fats, and a discussion of the advantages and disadvantages of these 

processes.  

- Hydrogenation of fats is addition of hydrogen to break double bonds, using nickel as 

catalyst.  

Advantage is that it lengthens shelf-life and also very suitable to cook and fry.  

Disadvantage is that partial hydrogenation may lead to trans fats. This, as discussed in lipids 

section, is related to cardiovascular diseases.  

2. Explain of the structure and properties of cellulose, and comparison with starch. 

- Done above.  

3. Discuss the importance of cellulose as a structural material and in the diet.  

- Humans cannot digest cellulose because we don’t have cellulose. Thus cellulose passes 

through our digestive system and straight to feces. Nevertheless, cellulose is also known as 

dietary fibres which help to stimulate mucous production in intestine, which leads to better 

movement and digestion.  

4. Outline the role of vitamin A in vision, including the roles of opsin, rhodopsin and cis- 

and trans-retinal.  

- Explained above.  

 

  


