FATS AND LIPIDS
I. Introduction

The lipids are a large and diverse group of naturally occurring organic compounds that are related by their solubility in nonpolar organic solvents and general insolubility in water.
The lipids of physiological importance for humans have four major functions, they serve as structural components of biological membranes, they provide energy reserves, predominantly in the form of triacylglycerols, both lipids and lipid derivatives serve as vitamins and hormones and lipophilic bile acids aid in lipid solubilization. Fat is also is used in our bodies to cushion vital organs like the kidneys and serve as insulation, especially just beneath the skin.

The “tail” of a fatty acid is a long hydrocarbon chain, making it hydrophobic. The “head” of the molecule is a carboxyl group which is hydrophilic. Fatty acids are the main component of soap, where their tails are soluble in oily dirt and their heads are soluble in water to emulsify and wash away the oily dirt. However, when the head end is attached to glycerol to form a fat, that whole molecule is hydrophobic.

The terms saturated, monounsaturated, and polyunsaturated refer to the number of hydrogen atoms attached to the hydrocarbon tails of the fatty acids as compared to the number of double bonds between carbon atoms in the tail. Fats, which are mostly from animal sources, have all single bonds between the carbons in their fatty acid tails, thus all the carbons are also bonded to the maximum number of hydrogen possible. Oils, mostly from plant sources, have some double bonds between some of the carbons in the hydrocarbon tail, causing bends or “kinks” in the shape of the molecules. Because some of the carbons share double bonds, they’re not bonded to as much hydrogen as they could if they weren’t double bonded to each other. Therefore these oils are called unsaturated fats. Because of the kinks in the hydrocarbon tails, unsaturated fats can’t pack as closely together, making them liquid at room temperature. Many people have heard that the unsaturated fats are “healthier” than the saturated ones. Hydrogenated vegetable oil (as in shortening and commercial peanut butters where a solid consistency is sought) started out as “good” unsaturated oil. However, this commercial product has had all the double bonds artificially broken and hydrogen artificially added to turn it into saturated fat that bears no resemblance to the original oil from which it.
II. 
Objectives:
· To extract lipids from plants and animal source.

· To compare some of the physical and chemical properties of lipids

III.
Procedure:
Extraction of Lipids

Extraction of lipids from ground pork.
1. To about 15 grams of pork in a small flask, add 25 ml of chloroform and mix well.

2. Allow the mixture to stand for about 10 minutes with occasional shaking.

3. Filter the mixture through glass wool into an evaporating dish and discard the residue.

4. Heat the filtrate over a steam bath in the hood until the odor of the chloroform is no longer noticeable and allow the dish to cool.

5. Observe its physical properties ( color, physical state, etc.).

 Extraction of lipids of ground peanut
1. Grind about 10 grams of peanut with a mortar and pestle. Then, transfer the pulp to a small flask containing 20 ml of chloroform  and mix well.

2. Repeat steps 2 to 5 in the procedure in extracting lipids of ground pork.

Isolation of Lecithin
1. Stir two boiled egg yolks with 75 ml of ethanol: ether mixture (2:1) and allow to stand for 10 minutes with stirring.

2. Filter through a filter paper moistened with ethyl alcohol and wash the residue with a fresh 20 ml portion of ethyl alcohol:ether mixture,

3. Evaporate the filtrate to dryness in a steam bath and observe its properties.

4. Dissolve the residue in 10 ml of ether and slowly pour the solution into 30 ml of acetone with stirring.

Qualitative Test  for Lipids

Solubility

1. In 8 separate test tubes place 1 ml of the following solvents: water, dilute HCl, dilute NaOH, cold ethyl alcohol, hot ethyl alcohol, chloroform, ether and carbon tetrachloride.
2. Put 2 drops of vegetable oil in each test tube. Observe in what solvents is the oil soluble.

3. Repeat the procedure in determining the solubility of pork and peanut oil.

Spotting Effect

1. Put a drop of vegetable oil on a piece of filter paper.

2. On another of the same filter paper, place a drop of ethyl alcohol and still on another part a drop of ether. Label each.

3. After 10 to 15 minutes, note the appearance of the paper by folding it up to the light.
4. Note which drop will leave a spot and which will not.

Reaction of vegetable Oil with litmus paper

1. Place 1 ml of ethyl alcohol in a test tube and add 5 drops of the fresh vegetable oil. Shake the mixture. Test the solution with red and blue litmus paper.
2. Do the same with rancid vegetable oil. Compare the results with fresh vegetable oil.

Acrolein Test

1. To 1 ml of vegetable oil in a test tube, add a pinch of potassium bisulfate.

2. Heat gradually and note the odor produced.

Test for unsaturation

 1. In separate test tubes, place 5 drops of test samples in 1 ml of chloroform which are labeled as:



Test tube 1
-
pork lipid




Test tube 2
-
peanut  lipid 




Test tube 3
-
fresh vegetable  lipid




Test tube 4
-
rancid vegetable oil 




Test tube 5
-
lecithin

2. Add dropwise a solution of Br2 in CCl4 to each and count the number of drops required to produce a persistent reddish color.
Test for Phosphates

1. Incinerate a small amount of test substance ( lecithin, peanut lipids, pork lipids) in separate evaporating dish.

2. Add 5 ml of water to the cooled samples and extract the phosphates with stirring.

3. Filter. To 1ml of the filtrate, add 1 ml of 5% ammonium molybdate and 3 drops of concentrated nitric acid.

4. Heat to boiling and allow to stand until an observable color change is seen.

   Liebermann-Burchard Test

1. in a dry test tube, place 5 drops of pork lipids and add chloroform drop by drop until it is dissolved.
2. Add 15 drops of acetic anhydride, mix and cool.

3. Add 5 drops of concentrated sulfuric acid, mix and note the color changes.

4. Repeat the procedure using peanut lipids instead of pork lipids.
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Table 1. Properties of extracted oil

	
	Properties 

	Animal oil 
	

	Plant oil
	

	Lecithin
	


Table 2. Solubility

	Solvent
	Animal oil
	Plant oil

	water
	
	

	dilute HCl
	
	

	dilute NaOH
	
	

	cold ethyl alcohol
	
	

	hot ethyl alcohol
	
	

	chloroform
	
	

	ether
	
	

	carbon tetrachloride
	
	


1. In terms of solubility, in what solvents are the lipids soluble? What are these solvents called?

Table 3. Spotting effect

	
	Observation 

	Alcohol 
	

	Ether
	

	Animal oil
	

	Plant oil
	


2. For spotting effect, do the spots disappear? How would you remove grease spots?

Table 4. Reaction with litmus paper.
	
	Observation 

	Fresh vegetable oil
	

	 Rancid vegetable oil
	


3. From reaction of vegetable oil with litmus paper, to what substance is the result due? Explain the presence of the substance in the sample.
4. From acrolein test, to what substance is the odor due? What is the reaction involved?
Table 5. Test for unsaturation
	Fats/Oil
	Observation

	Pork lipid
	

	Peanut lipid
	

	Fresh vegetable oil
	

	Rancid vegetable oil
	

	Lecithin 
	


5. Compare the amount of bromine in CCl4 used for each sample. What conclusion can you make based on the number of drops of bromine in CCl4 used for each oil? What is the principle involved in this test?

Table 6. Test for Phosphates
	Fats/Oil
	Observation

	Pork lipid
	

	Peanut lipid
	

	Fresh vegetable oil
	

	Lecithin 
	


6. Which of the samples tested contain phosphates? Why?
Table 5. Liebermann-Burchard Test

	Fats/Oil
	Observation

	Pork lipid
	

	Peanut lipid
	

	Fresh vegetable oil
	

	Rancid vegetable oil
	

	Lecithin 
	


7. Which of the samples tested contain cholesterol? Why?
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