3.1 Biological Molecules
3.1.3 Lipids
Section 1 – Recall
What does this section contain and why?  Activities to develop your recall of information you covered in the previous topics that are linked to the structure of lipidss.  If you don’t have a mini whiteboard (MWB) please do invest in one, they are great for revision and recall.  You should do this before you start the work on digestion and absorption.  Once you have done the recall activity quickly check what you have done with the student booklets from that topic.

Topics covered:   Lipids
	Topic
	Recall activities
	Understanding
Please write down any questions you have when completing this activity.
	Completed

	
	On the MWB/scrap paper, name the qualitative reagents which can be used to test for lipids

	
	

	
	On a scrap piece of paper/MWB make a list of the enzymes needed for the digestion of lipids. What is the function of Bile?
	
	



What you should know from GCSE
• Oils do not dissolve in water but can form emulsions with water if an emulsifier is
present.
· Saturated and unsaturated molecules and the representation of a double bond as =
· Vegetable oils are unsaturated as they contain a double bond. These may be hydrogenated to harden them
· Lipids (fats and oils) consist of fatty acids and glycerol.
[image: ][image: ]

Section 2 – Independent pack framework
	Key info
	Topic:  Lipids
Synoptic Link:  Biological molecules, enzymes, membrane structure, transport across membranes, digestion
Text book pages:  16-18


	Step 1
	Use the tutorial (GOL), presentation (GOL), video links and text book to complete the pack.


	Step 2

	Learning outcome
	I understand this
	I can recall this
	I need to revisit this

	
	Know that triglycerides and phospholipids are two groups of lipid.
	
	
	

	
	Understand that triglycerides are formed by the condensation of one molecule of
glycerol and three molecules of fatty acid.
	
	
	

	
	Know that the R group of a fatty acid can be saturated or unsaturated.
	
	
	

	
	Be able to recognise, from diagrams, saturated and unsaturated fatty acids.
	
	
	

	
	Know that a condensation reaction between glycerol and a fatty acid (RCOOH) forms an ester bond. 
	
	
	

	
	Understand that in phospholipids, one of the fatty acids of a triglyceride is substituted by a phosphate containing group.
	
	
	

	
	Be able to explain the different properties of triglycerides and phospholipids related to their different structures.
	
	
	

	
	Recall the emulsion test for lipids.
	
	
	

	Step 3
	In lesson:  you will be undertaking activities to develop your understanding of the learning objectives and able to add to your notes.









[image: ]

Start by watching the introductory video on lipids, by following the hyperlink below to recap
your GCSE knowledge. Use the video and the core slides to help you complete the booklet.
For the love of lipids by Penguin Prof: 
https://www.youtube.com/watch?v=ulIjtl4FPDQ

Structure and Function of Lipids
[image: ]
Look at the diagram to the left. What elements are lipids made up of? _____________________________________

What can you say about the proportion of oxygen to carbon and hydrogen compared with
carbohydrates? _____________________________________

[image: ]Lipids are energy rich, hydrophobic molecules.
What does the term hydrophobic mean, what does this mean when oils are mixed with water?
 
_______________________________________________________________
_______________________________________________________________
_______________________________________________________________
[image: ]_______________________________________________________________

	What are the names of the three types (groups) of lipids shown in the 	3 pictures on the left?

	1.  Found in cell membranes: 
	__________________________________
[image: ]	2. Shown in yellow and an important component of cell membranes: 
	__________________________________
	3. An ‘E’ shaped molecule:
	_________________________________

State the name of the backbone of the E shaped molecule 
__________________________________
[image: ]What is the name of the three molecules that are attached to the backbone?

_________________________________

Triglycerides can be drawn more simply as shown below. You can use this short hand version in exams (when appropriate)

[image: ]
[image: ]








There are over 70 different fatty acids but all fatty acids consist of the same basic structure. It is just the hydrocarbon tail that varies.

Look at the second diagram above. What is the name of the functional group found attached to the tail of all fatty acids? Notice that the variable hydrocarbon tail is also referred to as the ‘R’ group
_________________________________________________________________________________

Types of fatty acid

[image: ]Look at the image to the right. There are two types of fatty acid: saturated and unsaturated. 
What does saturated and unsaturated mean, Saturated with what?
____________________________________________
____________________________________________
____________________________________________
How can you tell the difference between each type?
_________________________________________________________________________________
_________________________________________________________________________________
[image: ]
What effect does the double bond have on the shape of the
chain and on the state of the fat at room temperature?
___________________________________________________________
___________________________________________________________







	Types of fat 
	Dietary Sources

	Saturated

	



	Monounsaturated

	



	Polyunsaturated

	





What does monounsaturated mean? __________________________________________

What does polyunsaturated mean? ____________________________________________

Fats and Heart Disease
Saturated fats have been linked with heart disease. Go to GOL, to the biology page, where
you will find an article published in the Sunday Times, October 26, 2013 by Dr John Briffa.
Read the article and then evaluate the credibility of the article using the six criteria in the
table below to guide you.
[image: ]
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Triglyceride formation.
[image: ]
The picture above shows how a triglyceride can be made. Look carefully at the diagram.
The reaction can be described as esterification. What is the other name for the type of
reaction? _______________________________________

How many of these reactions take place? __________________________________
What is the name of the bonds that form? _________________________________

Now practise drawing the reaction.
Remember that the hydrocarbon chain can be represented with an ‘R’ for simplification.















[image: ]
Properties of Triglycerides

The properties of the triglyceride produced depend on the type of fatty acids present. The three fatty acids can be all of the same type or they can be different from one another. Fill in the table below to summarise the properties of triglycerides.

	Saturated
	Unsaturated

	



	

	




	

	



	

	




	



How is the structure of lipids related to their function 

1. Why are they an excellent source of energy?
_______________________________________________________________________________

2. They have a low mass to energy ratio. Why does this make them good storage molecules?
_______________________________________________________________________________

3. As they have high ratio of hydrogen to oxygen atoms, when oxidised, lipids produce metabolic water. Why is this helpful for camels? (follow the hyperlink on slide and watch the video)
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
4. Because they are large and non polar, they do not dissolve in water. Why is this an
advantage?
_______________________________________________________________________________

5. Describe their role in waterproofing

[image: ]______________________________________________________________
______________________________________________________________
______________________________________________________________


6. Describe their role in thermal insulation
[image: ]
______________________________________________________________
______________________________________________________________
______________________________________________________________

7. Describe their role in protection.
[image: ]
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________

Phospholipids

[image: ]Every cell contains high levels of inorganic phosphate ions. Sometimes one of the fatty acids in a triglyceride is replaced by a phosphate group to form a phospholipid.
Phospholipid molecules have a hydrophilic region around the phosphate group which is soluble in water and  hydrophobic regions around the fatty acids which are not soluble and repel water. This is a key element in the structure of cell membranes and so in the nature of life itself.


[image: ]Phospholipids can be represented more simply as shown in the diagram below.


Label the Hydrophilic head region and the hydrophobic tail region




How are phospholipids similar to triglycerides? __________________________________________________________________________________________________________________________________________________________________
How are they different? _______________________________________________________
___________________________________________________________________________

Which part of the molecule is non polar and insoluble in water? _______________________

Which part of the molecule is polar and soluble in water? ___________________________
Where would you find phospholipids? -______________________________________
Why does the diagram show the molecule with the tails and the head facing in different
directions?
______________________________________________________________________

[bookmark: _GoBack]Structure related to function
This section will make much more sense when you have studied the structure of cell membranes.

• As phospholipids are polar molecules they can form a barrier between the inside and the
outside of a cell.
• The hydrophilic heads help to hold the surface of the cell surface membrane.
• The phospholipid structure allows glycolipids to be formed by combining with
carbohydrates. These are important in cell recognition (see later in the course -
immunology)


Test for Lipids - the Emulsion test 
Write a method for the emulsion test in the space below
[image: ]


_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
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3.1.3 Lipids
Content Opportunities for skills

development

Trigiycerides and phospholipids are two groups of lipid. ATE
‘Trigiycerides are formed by the condensation of one molecule of Students could uss, and
alycerol and three molecules of fatty acid. interpret the resuls of, the.

A condensation reaction between ayoerol and a fatty acid (RCOOK) | SHSOn testfor pds-
forms an ester bond.
The R-group of a faty acid may be saturated or unsalurated.

In phospholipids, one of the fatty acids of a triglyceride is substituted
by a phosphate-containing group.

‘The different properties of triglycerides and phospholipids related to
their different structures.

“The emuision test for fpids.

‘Students should be able to:
« recognise, from diagrams, saturated and unsaturated fatty acids.
«explain the different properties of trigiycerides and phospholipids.





