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Biologically Important Macromolecules 


Objectives: 
Learn the major groups of biologically important organic molecules particularly with respect to their chemical composition and function. Learn how to perform tests to detect the presence of carbohydrates, lipids, proteins, and nucleic acids.

Introduction: 
The important organic molecules that occur in living organisms are nucleic acids, proteins, carbohydrates, and lipids. Nucleic acids, proteins, and carbohydrates are macromolecular polymers (large molecules) that are made of repeating monomeric subunits that are covalently bonded to each other. 
There were four specific chemical tests that were used to detect the presence of the macromolecules. Benedict’s reagent, which detects reducing sugars, iodine which helps identify starch, Biuret’s reagent detects the peptide bonds in proteins, Sudan dye helps identify lipids , and Dische diphenylamine test which helps detect DNA. This lab was done to be able to help identify which macromolecules were present in the given examples. 

Materials and Methods: 
- Benedict’s Test for Reducing Sugars: 1 mL of sample solution mixed with 2 mL Benedict’s reagent and boiled. A color change from blue to green/orange/red indicated reducing sugars. 
- Iodine Test for Starch: 1 mL of sample with 3 drops of iodine solution. A blue-black color indicated starch.
 - Biuret Test for Proteins: 2 mL of sample mixed with Biuret’s reagent. A violet color indicated proteins.
 - Sudan III Test for Lipids: 1 mL of sample with 5 drops Sudan dye. A red-stained oil layer indicated lipids. 
- Dische Diphenylamine Test for Nucleic Acids: 2 mL of sample mixed with diphenylamine reagent and heated. A blue color indicated DNA.

Results:
	Sample
	Benedict’s Test
	Iodine Test 
	Biuret Test 
	Sudan Test
	Diphenylamine
Test 

	Water (control)

	Blue (-)
	Yellow (–)
	No color (-)
	No Stain (-)
	Clear (-)

	Glucose

	Orange (-)
	Yellow (–)
	No color (-)
	No Stain (-)
	Clear (-)

	Sucrose

	Blue (-)
	Black (-)
	No color (-)
	No Stain (-)
	Clear (-)

	Starch

	Blue (-)
	Yellow (–)
	No color (-)
	No Stain (-)
	Clear (-)

	Egg Albumen

	Blue (-)
	Yellow (–)
	Violet (+)
	No Stain (-)
	Clear (-)

	DNA solution



Salad oil
	Blue (-)




Blue (-)
	Yellow (–)




Yellow (-)
	No color (-)




No color (-)
	No Stain (-)




Red (+)
	Blue (+)




Clear (-)



(+ = positive for macromolecule, – = negative)

Discussion/Conclusion: 
The results helped support the expected outcomes of each biochemical test. Glucose, a reducing sugar tested positive with Benedict’s reagent while sucrose did not. Starch tested positive with iodine producing a dark color. Egg albumen produces a violet color with Biuret’s reagent. Salad oil stained the Sudan dye revealing lipids. The DNA solution reacted with the Diphenylamine confirming the presence of nucleic acids. 
The results of water which was negative being the control in all tests validates the results. 
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