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1. Colour Reactions 

a. Biuret Test: The Biuret Test is often used to determine the presence of 

peptide bonds. In an alkaline medium, CuSO4 reacts with molecules 

containing two or more peptide bonds to form a violet complex. Free 

amino acids do not give this reaction because they do not contain peptide 

bonds. In the reaction, Cu2+ ions in CuSO4 enter the peptide bonds to 

form a blue-violet colour. 

i. Required chemicals: 2N NaOH, 0.1% CuSO4 

ii. Procedure: Take a test tube and add 1 mL of protein solution. 

Then pour 1 mL of 2 N NaOH into a test tube and add 0.1% 

CuSO4. It is seen that the violet colour is formed. Since the 

number of peptide bonds is directly proportional to the protein 

concentration, it can also be used to quantitatively determine the 

protein concentration. 

 

b. Xanthoproteic reaction: It is used for the recognition of aromatic amino 

acids. The tyrosine, tryptophan and phenylalanine amino acids with a 

benzene ring and the proteins they are involved form yellow nitro- or 

nitroso compounds with the effect of nitric acid. If the test is positive the 

proof is neutralized with an alkali, turning dark yellow. 

i. Required chemicals: Concentrated HNO3, NH3, NaOH 

ii. Procedure: Add 1 ml of concentrated HNO3 to 2 ml of the test 

sample (protein solutions). A white precipitate forms. It is heated 

and the colour turns yellow. If the tube is cooled and NaOH or 

NH3 is added, the yellow colour turns to dark orange-red or 

orange. 

 

c. Ninhydrin Test: It is a general test performed by all amino acids. The 

test is performed as a result of the reaction between the amino group of 

free amino acid and ninhydrin. Ninhydrin is a strong oxidising agent. Its 

presence causes the amino acid to go through oxidative deamination 
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liberating ammonia and reduces the formation of ninhydrin. However, 

some amino acids like proline and hydroxyproline do not lead to the 

production of blue or purple substances. They usually yield to a brown 

coloured product. 

i. Required chemicals: Ninhydrin solution (150 mg/dL), 0.1-0.5% 

glycine, tyrosine, tryptophan solution. 

ii. Procedure: 1 ml of the amino acid solution is added to a test tube 

and 3-5 drops of ninhydrin solution are added. When boiled for 2 

minutes and cooled under the tap, a purple colour occurs. 

Proteins give a positive reaction for the same experiment. 

 

2. Denaturation and Precipitation Tests 

a. Thermal Denaturation: It is aimed to investigate the effect of heat on 

proteins or to investigate the presence of proteins in a liquid. With the 

effect of heat, loose bonds between protein and water molecules break 

off, and the protein molecule passes from the left to the gel state. 

i. Required chemicals: Protein solution 

ii. Procedure: Take 2-3 mL of protein solution into the test tube and 

heat. After a while, the solution in the tube becomes white and 

turbid (opalescent), but precipitate does not form. In this case, it 

is understood that the protein molecule passes from the left to 

the gel state by breaking the loose bonds between the protein 

and water molecules by the effect of heat. 

 

b. Ethyl alcohol precipitation of protein: Proteins can be reversibly 

precipitated with organic solvents such as methanol and ethanol. 

i. Required chemicals: Ethyl alcohol, protein solution 

ii. Procedure: Take 1 mL of protein solution into a test tube and add 

2 mL of 96% ethanol. Proteins appear to collapse partially. This 

mixture is halved into two tubes. If water is added to one 

immediately and suddenly, it is seen that the residue is 
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dissolved. The other half waits for a while and water is added 

again and this time it is seen that the denatured protein does not 

melt. Organic solvents slowly denature proteins. Denaturation is 

slow at +4 ºC. 

 

a. Esbach’s Test: It is an experiment that examines the effect of strong 

acids on proteins. It can be applied both qualitatively and quantitatively. 

Strong acids denature proteins, and this is an irreversible denaturation. 

i. Required chemicals: Esbach’s reagent (1 g picric acid + 2 g citric 

acid prepared in 100 mL water). 

ii. Procedure: Take 2-3 mL of protein solution in a test tube. Add an 

equal volume of Esbach’s reagent. A yellow precipitate is formed 

due to precipitation of protein from the solution. Warm the test 

tube. If precipitate dissolves, the protein belongs to the derived 

protein class (peptones/gelatin). If the precipitate does not 

dissolve, it belongs to the simple or conjugated proteins class 

(albumin/globulin/casein). 


