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LESSON Plan
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Name : Judy Vire 
Subject :Chemisty 
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        Date
	Week 7 of term 2
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Topic :Organic Chemistry
Lesson number : 7 of Term 2


	[image: Learning outcomes]Learning outcomes
	· Identify/state the general structure of fats and oils as esters including that of glycerol
· Describe/draw the structure of fats and oils as esters, including that of glycerol
· Draw the structure of tri-glyceride given the formula of the constituent fatty (carboxylic) acids 
· Relate the trend of rising melting points with increasing saturation of fats/Oils


	[image: Topic]Introduction
	Many esters occur naturally. They often have pleasant fruity smells and are found in flowers and fruit. For example, ethyl methanoate(an esters) is found in raspberries, ethyl butanoate is found in pineapples, methyl butanoate is found in apples.
Synthetic esters are used as flavourings, fragrances and in the biological control of insect pests. 
Tri-glycerides are naturally occurring esters found in fats and oils. Some insects produce esters as sex attractants. 
Learners Notes
Esters are derived from carboxylic acids. A carboxylic acid contains the -COOH group, and in an ester the hydrogen in this group is replaced by a hydrocarbon group of some kind. This could be an alkyl group like methyl or ethyl, or one containing a benzene ring like phenyl.
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	Catch phrase for the lesson

Perfume of the day…..sweet smelling 
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Learners notes
	Summary
Esters are derived from carboxylic acids. A carboxylic acid contains the -COOH group, and in an ester the hydrogen in this group is replaced by a hydrocarbon group of some kind. This could be an alkyl group like methyl or ethyl, or one containing a benzene ring like phenyl.
Differences between fats and oils
Animal and vegetable fats and oils are just big complicated esters. The difference between a fat (like butter) and an oil (like sunflower oil) is simply in the melting points of the mixture of esters they contain.
If the melting points are below room temperature, it will be a liquid - an oil. If the melting points are above room temperature, it will be a solid - a fat.
The causes of the differences in melting points will be discussed further down the page under physical properties.
[image: ]
Structures of Fats and Oils
Fats and oils are called triglycerides (or triacylcylgerols) because they are esters composed of three fatty acid units joined to glycerol, a trihydroxy alcohol:
[image: Figure 1.jpg]
If all three OH groups on the glycerol molecule are esterified with the same fatty acid, the resulting ester is called a simple triglyceride. Although simple triglycerides have been synthesized in the laboratory, they rarely occur in nature. Instead, a typical triglyceride obtained from naturally occurring fats and oils contains two or three different fatty acid components and is thus termed a mixed triglyceride.
Fats and oils share a common molecular structure, which is represented by the formula below.
[image: ]
The most common fatty acids are listed. Note that there are two groups of fatty acids--saturated and unsaturated. Recall that the term unsaturated refers to the presence of one or more double bonds between carbons as in alkenes. A saturated fatty acid has all bonding positions between carbons occupied by hydrogens.
The melting points for the saturated fatty acids follow the boiling point principle observed previously. Melting point principle: as the molecular weight increases, the melting point increases. This observed in the series lauric (C12), palmitic (C16), stearic (C18). Room temperature is 25oC, Lauric acid which melts at 44o is still a solid, while arachidonic acid has long since melted at -50o, so it is a liquid at room temperature.
[image: ]
[image: ]
Note that as a group, the unsaturated fatty acids have lower melting points than the saturated fatty acids. The reason for this phenomenon can be found by a careful consideration of molecular geometries. The tetrahedral bond angles on carbon results in a molecular geometry for saturated fatty acids that is relatively linear although with zigzags.
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	Stearic acid
	
	Oleic aci


This molecular structure allows many fatty acid molecules to be rather closely "stacked" together. As a result, close intermolecular interactions result in relatively high melting points.








	


	Molecular structure of triglycerides (fats) by Khan Academy - https://www.khanacademy.org/science/biology/macromolecules/lipids/v/molecular-structure-of-triglycerides-fats
[bookmark: _GoBack]Esters 3. Structure of fats and oils by Frankly Chemistry - https://www.youtube.com/watch?v=hXNMWj7uPXs


 


	

	1. State the general structure of fats and oils as esters including that of glycerol
2. Draw and describe the structure of fats and oils as esters including that of glycerol
3. Draw the structure of tri-glyceride given the formula of the constituent fatty (carboxylic) acids
4. Relate the trend of rising melting points with increasing saturation of fats/Oils
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Assignment
	List ten fats & oils foods/products commonly used traditionly or eaten in the pacific.

	
Assessment
	Written test on week 9 at Central School, Port Vila
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WEEKLY CHECKLIST For Parents: 

Term: 2      Week number 1   Date…… to…… Month: …………
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Term: 2      Week number 2   Date…… to…… Month: …………
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Term: 2      Week number 3   Date…… to…… Month: …………
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Term: 2      Week number 9   Date…… to…… Month: …………
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	 Number of lessons
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Fats and oils

12CHES3

Upon successful
completion of this
sub-strand, students
are able to demonstrate
understanding of the
reactions offats and
oils and their uses.

Identify/State the general structure of fts and oils as esters, including that

12CHES3.1.1 of glycerol.

12is 321 | Describe/Draw the structure of fas and ols as esers,including that of
glycerol

12CHES 32,2 | Draw the structure of tri-glyceride given the formula of the constituent fatty
(carboxylic) acids.

CHES 331 :::mmmdofnmgmmgpommmmmmg saturation of fats

12CHE5.3.23 | Describe the extraction of fats/oils from their respective sources.

12CHES324 | Describe the effects of hydrogenation on fats and oils.

12CHES 332 | Compare butter with margarine in terms of chain length, degree of
‘unsaturation of fatty acids, melting points.

12CHES32.5 | Describe the chemical properties of 2 soap.

12CHE5.3.12 | Write the structural formula for a soap.

12CHE532.6 | Describe the process of soap manufacturing.

12CHEs 333 | Explain how the chemical nature of soap promotes its role as 2 cleaning
agent.

12CHES 341 | Discuss the ways in which fats and ois are extracted and used in society,

their impacts on the environment and ways to reduce the negative impacs.
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Difference between Fats and Oils
Fats

Solid at room temperature
Saturated and trans are its types

Mostly derived from animal
Increases cholesterol levels

Mainly comes from animal food but also through
vegetable oil by process called hydrogenation

Example: Butter, beef fat

Contains 9 cal/gm

oils
Liquid at room temperature

Unsaturated fats like monounsaturated
and polyunsaturated are its types

Mostly derived from plants

Improves cholesterol levels
Mainly comes from plants or fish

Example:Vegetable ol fish oil

Contains 9 cal/gm
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Saturated Fatty Acids

Formula Common Name | Melting Point
CH3(CHy)1oCOH | lawic acid 45°C
CH3(CHy)12COH | myristc acid s55°C
CH3(CHy)1<COH | palmitic acid 63°C
CH3(CHy);6COH | stearic acid 69°C
CH3(CHy);sCOH | arachidic acid 76°C
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Unsaturated Fatty Acids

Formula Common Name | Melting Point
CH;3(CHy)sCH=CH(CH,),CO;H palmitoleic acid 0°c
CH;3(CHy),CH=CH(CH,),CO;H oleic acid 13°C

CH;3(CHy)sCH=CHCH,CH=CH(CH,);CO,H linoleic acid S
CH;CH;CH=CHCH,CH=CHCH,CH=CH(CH,),CO. linolenic acid -1°c
CH;3(CH;)s(CH=CHCH,),(CH,);CO. arachidonic acid 49°C
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Exercises
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Government of Vanuatu

PMB 9016, Port Vila, Vanuatu
M Telephone: 23122 / 22323 Email admin@centralschool.edu.vu
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