
 Total Lipid Extraction and Cholsterol Quantification 

In this two-day lab, total lipids will be extracted and be qualitatively measured while the cholesterol will be 
quantitatively measeured using the Ferro and Ham method. The principle of this cholesterol quantification method is 
the reaction of cholesterol and cholesterol esters with acetic anhydride and concentrated sulphuric acid, resulting in 
the formation of a blue-green complex. You will compare the amount of total lipid and cholesterol present in an egg 
yolk to that of a walnut. NOTE: the first part of the experiment (part A, lipid extraction) is different for the egg yolk 
and the walnut, so you will do the procedures for one and your colleague for the other. From part B on, you will 
work together. Read the procedure carefully before starting to work.   
 
WEAR GLOVES and GOGGLES  
PROCEDURES WITH CHLOROFORM NEED TO BE PERFORMED IN THE FUME HOODS 
 
Part A: Lipid Extraction (Day 1) 
 
Egg yolk 
1. Weigh approximately 1 g of egg yolk in a 15 mL conical tube, and write down the exact mass. DO NOT TAKE 
ANYTHING BUT A CAPPED CONICAL TUBE TO THE BENCH WITH BALANCES! 
2. Add 10 ml of chloroform:methanol (2:1, v/v) and strongly vortex the resulting suspension.  
3. Using Whatman filter paper, filter the extract into a graduated conical tube which has been pre-weighed. Use a glass 
funnel.  
4. Measure the volume of filtrate, and add 0.2 times that volume of a 0.02% CaCl2 solution. 
5. Homogenize with the benchtop vortexer and spin in a centrifuge to separate phases. 
6. Remove the upper phase carefully with a glass pipette and dispose of in the appropriate container. 
7. Double the total volume of the lower phase by the addition of chloroform:methanol:water (2:50:50). Homogenize 
vigorously with the vortexer and spin in a centrifuge to separate phases. 
8. Carefully remove the upper phase with a pipette and dispose. Record the volume of the lower phase, containing the 
lipids. 
9. Place the labeled tube in the hood with the cap removed to evaporate to dryness. 
 
Walnut 
1. Weigh approximately 1 g of walnut in a test tube and write down the value. DO NOT TAKE ANYTHING BUT 
A CAPPED CONICAL TUBE TO THE BENCH WITH BALANCES! 
2. Grind the walnut thoroughly in a mortar with 5 ml of chloroform:methanol (2:1). Do this in the a hood! 
3. Transfer to a 15 mL conical tube, washing the mortar with 5 ml of the same solvent mixture into the same tube. 
4. Adjust the volume to 10 mL with chloroform:methanol (2:1), and place it in a water bath at 50ºC for 10 min.  
5. Using Whatman filter paper, filter the walnut/solvent mixture into a graduated conical tube which has been pre-
weighed.  
6. Measure the volume of filtrate and add 0.2 times that volume of a 0.02% CaCl2 solution. 
7. Homogenize in the vortex and spin in a centrifuge to separate phases. 
8. Remove the upper phase carefully with a disposable pipette and dispose of in the appropriate container. 
9. Double the total volume of the lower phase by the addition of chloroform:methanol:water (2:50:50). Homogenize 
vigorously with the vortexer and spin in a centrifuge to separate phases. 
10. Carefully remove the upper phase with a disposable pipette and discard. Write down the volume of the lower 
phase, containing the lipids. 
11. Place labeled tube in hood with cap removed to evaporate to dryness. 
 
 
 
 
 
 
 
 



Part B: Cholesterol Quantification (Day 2) 
 

1. Record the mass of the dried tube. Determine the total mass of lipids in one gram of walnut and egg yolk. 
2. Disove the lipid residue to a total volume of 5.0 mL with glacial acetic acid using the gradations on the 

tube. Do this in the hood. Glacial acetic acid fumes are strong. 
3. Place 150 uL of water and 2.85 uL of cholesterol working reagent in a glass test tube. Pour into a 3 mL 

cuvette and blank a spectrophotometer.  
4. Place 50 uL of the cholesterol standard (2.5 mg cholesterol per 1 mL acetic acid) and 100 uL of water in a 

glass test tube. Add 2.85 uL of cholesterol working reagent. Imediately, pour the solution into a cuvette and 
read the peak absorbance, which occurs 90 (± 30) seconds and is maintained for approximately 60 seconds, 
at 640 nm. Repeat two additional times. 

5. Place 50 uL of the dissolved lipid from egg yolk and 100 uL of water in a glass test tube. Add 2.85 uL of 
cholesterol working reagent. Imediately, pour the solution into a cuvette and read the peak absorbance, 
which occurs 90 (± 30) seconds and is maintained for approximately 60 seconds, at 640 nm. Repeat two 
additional times. 

6. Place 50 uL of the dissolved lipid from walnut and 100 uL of water in a glass test tube. Add 2.85 uL of 
cholesterol working reagent. Imediately, pour the solution into a cuvette and read the peak absorbance, 
which occurs 90 (± 30) seconds and is maintained for approximately 60 seconds, at 640 nm. Repeat two 
additional times. 

 
 
Post-lab 
1. Make a well labeled table reporting your absorbance data. 
2. Seperately, average the absorbance readings for the cholesterol standard, egg yolk, and walnut. Detemine 

the standard deviation.  
3. Use the following equation to determine the mass of cholesterol in 1 gram of egg yolk and walnut being 

sure to propigate error: 
 

𝐴"#$	&'	𝑜𝑓	𝑒𝑔𝑔	𝑦𝑜𝑙𝑘	𝑜𝑟	𝑤𝑎𝑙𝑛𝑢𝑡	(±	𝑆𝐷)	
𝐴"#$	&'	𝑜𝑓	𝑐ℎ𝑜𝑙𝑒𝑠𝑡𝑒𝑜𝑙	𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑	(±	𝑆𝐷)

	𝑥	12.5	 = 	𝑚𝑔	𝑐ℎ𝑜𝑙𝑒𝑠𝑡𝑒𝑟𝑜𝑙	(±	𝑆𝐷)	 

  
4. Complete the following table: 

 
 Experimental 

Total Lipids (mg) 
per gram of material 

(± SD) 

Database 
Total Lipids (mg) 

per gram of material 

Experimental 
Cholesterol (mg) 

per gram of material 
(± SD) 

Database 
cholesterol (mg) per 

gram of material 

Egg Yolk     
Walnut     

 
 

5. Are your values consistent with the nutritional database values? Explain discrepencies.  


