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Understandings: 

1. Explain the general formula of carbohydrates.  

- It is a carbon with water, hence the formula Cx(H2O)y.   

Extra notes 

- There are essentially three main structural characteristics all monosaccharides have.  

1. They have one carbonyl group. 

2. They have at least two hydroxyl groups.  

3. Their empirical formula is CH2O.  

2. Explain Haworth projections.  

- This is a way to draw monosaccharides. One usually draws them in ring form and three-

dimensionally.  

 

 

 

 

 

 

The corners are where carbon sits.  

3. State that monosaccharides contain either an aldehyde group (aldose) or a ketone 

group (ketose) and several –OH groups.  

- Oxygen in sugar can be either in form of aldehyde or ketone. We call these aldose and 

ketose respectively.  

Example of aldose is glucose. Example of 

ketose is fructose.   

Note that picture shown is a triose. 

Carbohydrate can even be a pentose and 

quite commonly hexose.  

And of course, we have a lot of hydroxyl 

groups.  
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4. Explain how straight chain forms of sugars cyclize in solution to form ring structures 

containing an ether linkage.  

- In solutions, these straight sugars “cyclize” (forming a ring) because it is energetically more 

stable. This involves reaction between the aldehyde/ketone with a hydroxyl group to form 

an ether bond.  

5. State the bonds formed between monosaccharides. 

- Bonds are formed through condensation reaction between C1’ and C4’. The resulting bond 

is called 1,4-glycosidic bond. But depending on whether it is lactose (1,4), sucrose (1,2) and 

amylopectin (1,4 and 1,6) the glycosidic bonds are situated on different carbons). Note that 

it is the hydroxyl groups on both sugars that react! 

Disaccharides are soluble while polysaccharides are too large to be soluble in water.  

6. Explain that carbohydrates are used as energy sources and energy reserves.  

- Yes they may be formed as glycogen in animals and starch in plants. How does it release 

energy? It is done by respiration (which is essentially combustion).   

Applications and skills: 

1. Be able to deduce the structural formulas of disaccharides and polysaccharides from 

given monosaccharides.  

- Remember that they condensate using the hydroxyl groups.  

2. Be able to explain the relationship of the properties and functions of monosaccharides 

and polysaccharides to their chemical structures. 

- Basically, monosaccharides are soluble and polysaccharides are insoluble. Polysaccharides 

are good to store energy! 

TOK: 

1. The use of aspartame as an artificial sweetener has been controversial for many years as 

the side effects are not fully investigated. Should scientists be held morally responsible for 

the adverse consequences of their work? 

 


