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Experiment 9 

Qualitative Determination of Lipids 

LIPIDs are a broad group of naturally-occurring molecules which includes fats, waxes 

(plant and animal) , sterols, fat-soluble vitamins, monoglycerides, diglycerides, 

triglyceride, phospholipids, and others. They include the fats and edible oils (e.g., 

butter, olive oil, corn oil), which are primarily triglycerides; phospholipids (e.g., 

lecithin), which are important in cell structure and metabolism. The functions of lipids 

include storing energy, lipids contain more than twice as much energy (calories) per 

unit of weight as the other two (proteins and carbohydrates).  signaling, and acting as 

structural components of cell membranes. Lipids have applications in the cosmetic and 

food industries, and in nanotechnology. 

A fat molecule consists of two kinds of parts: a glycerol backbone and three fatty acid 

tails. Glycerol is a small organic molecule with three hydroxyl (OH) groups, while a 

fatty acid consists of a long hydrocarbon chain attached to a carboxyl group. A typical 

fatty acid contains 12–20 carbons, though some may have as few as 4 or as many as 36. 

 

 

Figure: structures of some common lipids. Right image: at the top are cholesterol, 

and free fatty acid (oleic acid.  The middle structure is a triglyceride. The bottom is a 

phospholipid. 
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Figure: structures of some common lipids. 

Classification of lipids: 

1. Simple lipids are esters of fatty acids with various alcohols, e.g., fats (esters of 

fatty acids with glycerol) and waxes (esters of fatty acids with higher molecular 

weight of monohydric alcohols).  

2. Complex lipids are esters of fatty acids containing groups in addition to an alcohol 

and a fatty acid, e.g., phospholipids or glycolipids,  

- Phospholipids yield in addition to alcohol and fatty acids, phosphate and a 

nitrogenous base like choline, ethanolamine, etc. Specialized lipids called 

phospholipids are major components of the plasma membrane. Lecithin’s and 

cephalous are representatives of the phospholipids.  

- Glycolipids contain carbohydrates, 

- Sulpholipids contain sulphate.  

- Lipoproteins are combinations of lipids with proteins. There are four major classes 

of circulating lipoproteins, each with its own characteristic protein and lipid 

composition. They are chylomicrons, very low-density lipoproteins (VLDL), low-

density lipoproteins (LDL), and high-density lipoproteins (HDL). 

3. Derived lipids When both simple and compound lipids combine and undergo the 

process of hydrolysis, the produced chemical is known as the derived lipids. Derived 

lipids include cholesterol, carotenes, steroids and prostaglandins, fat soluble vitamin 

(A, K, E, D), and hormones. 

They have the common property of being: 

(1) Relatively insoluble in water. Lipids are hydrophobic (“water-fearing”). 

(2) Soluble in nonpolar solvents such as ether and chloroform.  
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Fatty acids is a carboxylic acid with an aliphatic chain (12-20 carbon), which is 

either saturated or unsaturated.  

1. Saturated If the aliphatic chain contains no double bond. Saturated fatty acids tails 

are straight, so fat molecules with fully saturated tails can pack tightly against one 

another. This tight packing results in fats that are solid at room temperature. most of 

the fat in butter is saturated fat. Some of the most common fatty acids are palmitic 

acid and stearic acid. Palmitic has 16 carbon atoms and stearic has 18 carbon atoms. 

both are saturated fatty acids. 

2. Unsaturated if it contains one or more double bond. If there is just one double 

bond in a fatty acid, it’s Monounsaturated (MUFA) while if there are multiple 

double bonds, it’s Polyunsaturated (PUFA). fats with unsaturated tails tend to be 

liquid at room temperature. 

Another class of fatty acids which is considered as PUFA that deserves mention 

includes the omega-3 and omega-6 fatty acids. while omega-9 is MUFA.  The names 

omega-3,-6 or -9 refer to the locations of the first double bond in the three different 

fatty acid molecules. classified as essential fatty acids and must be obtained from a 

person’s diet. Some fish, such as salmon, and some seeds, such as chia and flax, are 

good sources of omega-3 fatty acids. Omega-6 found in Sun flower seed and Olive oil 

while avocado and almond is rich with omega-9. 

Fats have more saturated fatty acids whereas oils have more of unsaturated ones. 

 

Unsaturated oleic acid 
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Saponification  

It is a process of converting esters into soaps and alcohols by the action of aqueous 

alkali (for example, aqueous sodium hydroxide solutions). Soaps are salts of fatty 

acids salts. Sodium stearate is a typical soap. 

Triacylglycerol can be hydrolyzed into their component fatty acids and alcohols – that 

is, they are broken down by the addition of a water molecule. In the body, enzymes 

known as hydrolases carry out this hydrolysis. This reaction can also be carried out in 

the laboratory by a process called saponification – where the hydrolysis is carried out 

in the presence of a strong base (such as NaOH or KOH). 
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Qualitative test of lipids:  

The qualitative analysis of lipid involves some preliminary tests and specific tests 

to detect lipids’ presence or absence. Depending upon lipids’ reactivity with the 

chemical reagents. 

Oil could be (olive oil, arachis oil, coconut oil). 

------------------------------------------------------------------------------------------------------- 

1. Translucent Spot Test (Grease spot test): The lipid 

will not wet the filter paper, unlike water. The lipids 

will form a greasy or translucent spot due to their 

greasy texture, and penetrate the filter paper. Unlike 

lipids, the spot of water will disappear from the 

paper. 

 

Procedure: 

1. Take a filter paper. 

2. Add one drop of water at one end and a drop of 

oil or lipid at the other end. 

3. Observe the appearance of a translucent spot on 

the filter paper. While disappearance of water 

spot. 

 

Interpretation of result: 

• Positive result: Translucent spot will appear on the filter paper. 

• Negative result: Translucent spot will not appear on the filter paper. 

 

------------------------------------------------------------------------------------------------------- 

2. Solubility: It is the preliminary test that detects the presence of all lipids. 

Solubility test detects lipid solubility in various solvents to check whether it is 

miscible or immiscible in polar or non-polar solvents. Thus, it is based on the 

property of lipid solubility in different solvents. Lipids are readily miscible in 

non-polar solvents like chloroform, partially soluble in a polar solvent like ethanol 

and immiscible in a polar solvent like water. 

 

Procedure:  

1.  Take 1 ml oil sample in three different test tubes by labelling it as A, B and C. 

2. Then, add 2 ml of different solvents like water, ethanol and chloroform in each 

test tubes A, B and C. 

3. Shake the tubes and allow it to stand for 1 minute. 

4. Check the solution for whether lipid (oil) is soluble or insoluble. 
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Interpretation of result: 

Positive result: Lipids are soluble in a non-polar 

solvent, i.e. chloroform and partially soluble in 

ethanol which can solubilize upon heating. 

Negative result: Lipids are insoluble in a polar 

solvent, i.e. water. 

 

------------------------------------------------------------------------------------------------------- 

3. Saponification test: (alkaline hydrolysis of lipids)  

Hydrolysis of fat and oil is accomplished by alkali, acid, and by appropriate enzyme 

such as pancreatic lipase. In alkaline hydrolysis a soap is formed, and the process 

called saponification while in acid hydrolysis, the free fatty acid is liberated. Esters 

can be hydrolyzed by alkali to yield the parent alcohol and salt. When the fatty acid 

possesses a long chain the salt formed is a soap which we commonly use. This 

process is called saponification. Oils and fats usually contain long chain fatty acids 

and are, therefore, the starting materials for the preparation of soap. Soaps are 

cleansing agent due to their emulsifying action.  

Procedure: 

1. Add 5 ml of 20% alcoholic KOH to 1 ml of oil in a test tube. 

2. Heat in a boiling water bath for 5 min.  

3. While mixing add 5 ml of water and heat for 

another 5 min  

4. Check the PH of the soap using red litmus 

paper. 

5. Keep the soap solution for the following 

experiment.  

 

Appearance of some oil drops will indicate the incomplete saponification. After 

complete saponification no oil drops will appear. 
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4. Salting out: (Testing the separation of soap from the solution by salting out) 

 

Objective: to investigate the effect of NaCl on soap solubility.  

 

Principle: 

To get the soap out of solution by salting out, when added solid sodium 

chloride to the solution until saturation; separated soap in the form of insoluble 

and floats above the surface. 

The NaCl solution provides Na+ and Cl- ions that bind to the polar water 

molecules, and help separate the water from the soap. This process is called 

salting out the soap. 

 

Procedure:  

1. Add 4 ml of water to 1 ml of soap solution obtained by saponification test.  

2. Add sodium chloride solution to saturate (about 1 g). The soap will form a 

precipitate. Use filter paper and funnel to filter the solution and get soap. 

Note its characteristics.  

------------------------------------------------------------------------------------------------------- 

5. Emulsification: 

Lipids are insoluble in water as they are nonpolar. However lipids becomes 

finely divided and is dispersed in water when shaken with water to form 

emulsification. Emulsification is permanent and complete in the presence of 

emulsifying agent. The important emulsifying agents are bile salts, proteins, 

soaps, mono- and diglycerides. Emulsification is important in the processes 

of fat digestion in the intestine. Emulsifying agents lower surface tension of 

the liquid. 

Procedure:  

1. Take two test tubes and label it as test tube A and test tube B. 

2. Add 1ml oil to each of the test tube. 

3. Add 5 ml of water to each test tube. 

4. Shake the test tube and allow it to stand for about two minutes. 

5. Observe the test tube for the appearance of tiny droplets in the suspension of 

liquid. 

6. Now add a few drops of soap (you prepare in the saponification test) to the 

mixture test tube A and shake again. Leave it to stand for 1 min. The oil is 

dispersed again in water but the layers do not separate on standing. the oil can 

be seen in minute droplets suspended in the liquid (permanent 

emulsification). 

7. In test tube B, after shake, a coarse suspension of oil is obtained. On standing, 

the oil and the water layer will separate. oil is broken in small pieces and floats 

on the surface  
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Interpretation of result: 

Positive result: It gives a permanent or stable 

emulsion of lipid and water. 

Negative result: Oil in water emulsion will form at the 

top, due to the high surface tension of water. 

 

------------------------------------------------------------------------------------------------------------- 

6. Insoluble soaps: Test formation insoluble fatty acids salt : 

 

Objective: to investigate the effect of different cations on soap solubility. 

 

Principle: 

Cations as calcium, magnesium, lead or iron ions to lead to the deposition of soap and 

make it insoluble in water, because these ions replace the sodium or potassium ions 

present in soap. 

Hard water contain significant quantities of Ca2+, Mg2+ and some Fe3+ that react 

with the charged ends of the soaps to form insoluble salts of fatty acid. The insoluble 

salts of fatty acid that Ca2+ and Mg2+ form with soap anions cause white precipitate to 

from. 

 

Sodium or potassium soaps precipitated by the addition of calcium and magnesium 

salts. Also free fatty acid will be liberated by addition of acid render the soap insoluble. 

 

Procedure: 

 

Effect of cation on soap 

 

Take 2 ml of soap solution obtained by saponification test.  Add 1 ml of calcium 

chloride(1M). Note the precipitation of soap. 

 

Hydrolysis of fats by acids 

In another test tube acidify 1 ml portion of the soap solution obtained by 

saponification test with 2 ml of diluted HCl. Allow to stand and write your 

observation? Note: Free fatty acids will form and will float on the top as an oily layer 

 

 

 

 






