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Understandings: 

1. Explain why fats have more yield of energy than carbohydrates. 

- Fats have higher hydrogen ratio than carbohydrates. This means that they can be oxidized 

more since reduction is gain in hydrogen/electrons. If you are a biologist, you would know 

that oxidation releases energy, thus a highly reduced compound can oxidize more and 

therefore give more energy. So fats have more energy than carbs.  

But since it is insoluble in blood, it takes time for it to transport (in lipoproteins) and more 

reactions are needed to break it down.  

Fats are found in adipose tissue, a tissue below our skin.  

2. Explain triglycerides.  

- These are produced by condensation of glycerol and three fatty acids. They form ester links. 

Remember that ester is C-O-C=O.  

Glycerol is a 3 carbon molecule with alcohol groups on each carbon. The hydroxyl groups 

from glycerol and carboxyl group from fatty acids reacts to form three water and one 

triglyceride. We know from biology that fatty acids can be saturated, mono-unsaturated and 

poly-unsaturated.  

Saturated fatty acids have no double bonds and carbon have therefore a sp3 bonding. This 

gives bond angle of 109.5 and it can form a straight structure. Saturated fatty acids are 

therefore solid in room temperature because of high intermolecular bonds, and it is often 

referred as fats.  

Unsaturated fatty acids have double bonds and carbon have therefore sp2 bonding. This 

gives bond angle of 120. It cannot form a straight structure so intermolecular bonds are 

reduced. It is liquid in room temperature and referred as oil.  
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3. State that phospholipids are derivatives of triglycerides.  

- One fatty acid has been replaced by a phosphate group. Because of this, we naturally have 

a hydrophilic part and a hydrophobic part. When immersed in hydrophobic fluid, it will 

naturally form a bilayer, and that is the main structure of cell membrane.  

 

 

 

 

 

 

 

 

 

 

 

 

4. Explain that hydrolysis of triglycerides and phospholipids can occur using enzymes or in 

alkaline or acidic conditions.  

- Yes, hydrolysis of these two can occur in most pH with the help of lipase. Splitting of 

triglycerides in alkali solution will make salts of fatty acids, and that can be used to make 

soap. Thus this specific hydrolysis in alkali is called saponification.  

5. Explain steroids.  

- This basic structure/skeleton is called steroidal backbone and has four ring structures.  
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6. Explain how lipids act as structural components of cell membranes, in energy storage, 

thermal and electrical insulation, as transporters of lipid soluble vitamins and as hormones.  

- We have explained how phospholipids can form a bilayer. We know that lipids can store 

energy. We know that lipids are good insulators. We should know that cholesterol is the 

precursor for vitamins and hormones.   

Applications and skills: 

1. Be able to deduce the structural formulas of reactants and products in condensation and 

hydrolysis reactions between glycerol and fatty acids and/or phosphate.  

- Sure.  

2. Be able to predict the relative melting points of fats and oils from their structures. 

- Look at the levels of saturation. Higher unsaturation means more bent shape, which means 

less intermolecular bonds. Hence a lower melting point. BUT! Look out for trans and cis fats. 

Trans fats are straight (that sounded peculiar) although they are unsaturated.  

3. Be able to compare the processes of hydrolytic and oxidative rancidity in fats with 

respect to the site of reactivity in the molecules and the conditions that favor the reaction.  

- Rancid means to be rotten or polluted. By rancidity of fats, we mean that the fat has been 

polluted somehow with something. Since we are chemists, we explain this in terms of 

reactions. Fats can become rancid because of water or oxygen.  

Hydrolytic rancidity: 

This is simply the opposite reaction of condensation. By hydrolysis, we get glycerol and three 

fatty acids and fatty acids smell! This can partially be prevented in cooler areas.  

Oxidative rancidity: 

This can only happen if the lipid is unsaturated because the double bond will be the reaction 

site. It is a sequence of processes and is called auto-oxidation.   

 

 

 

 

 

 

 

This can partially be prevented by antioxidants that react with radicals.  
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4. Application of the concept of iodine number to determine the unsaturation of a fat.  

- Iodine number is a way to measure unsaturation of fat since iodine molecule can react with 

one double bond. It is defined as grams of iodine reacted with 100g of fat.  

So to calculate this, look how many moles iodine is needed (usually given per one mol of fat). 

Then determine the mass of fat and iodine needed. Using the same ratio, determine how 

much mass of iodine is needed for 100g of fat.  

5. Be able to compare carbohydrates and lipids as energy storage molecules with respect 

to their solubility and energy density.  

- Done above. Both have got ups and downs.  

6. Be able to discuss the impact of lipids on health, including the roles of dietary high-

density lipoprotein (HDL) and low-density lipoprotein (LDL) cholesterol, saturated, 

unsaturated and trans-fat and the use and abuse of steroids.  

-  

Lipids on circulatory system: 

Too much lipids may lead to atherosclerosis, which is an accumulation of lipids in blood 

vessels. This leads to high blood pressure and lead to heart-fatigue.  

Too much lipids may lead to obesity, which is then thought to be related to cancer.  

A type of lipid cholesterol seems to be most dangerous. It gives rise to lipoproteins because 

that’s the only way it can be transported. High density lipoprotein (HDL) is considered as 

good because it has high protein but low fats and it carries cholesterol away from arteries. 

Low density lipoprotein (LDL) is considered as bad because it has low protein but high fats 

and is associated with the accumulation of lipids on blood vessels.  

In addition, (unsaturated) trans fats and saturated fats seem to give rise to more LDL.  

Uses of steroids: 

As mentioned, steroids are organic compounds with four rings. Cholesterol and testosterone 

are a type of steroids. Why are these important? Well, testosterone is useful in medicine for 

treating breast cancer.  

You may more be familiar of anabolic steroids. These are a subset of steroids that behave 

similarly like testosterone. Thus they initiate masculine secondary sexual development which 

includes more muscles and deepening of voice. We all know that it is illegal to use this in 

sporting competitions.  
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TOK: 

1. Different countries have very different standards towards food labelling. Is access to 

information a human right? What knowledge should be universally available?  

2. What are the different responsibilities of government, industry, the medical profession 

and the individual in making healthy choices about diet? Public bodies can protect the 

individual but also limit their freedom. How do we know what is best for society and the 

individual?  

 


