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Benidict , Fehling , Barfoed tests . 

These tests are based on the most important chemical 
property of sugar, the reducing property. Benidict and 
fehling tests are used to determine presence of reducing 
sugar while Barfoed test is used more specifically to 
distinguish monosaccharides and disaccharides.  

Effect of alkali on 
carbohydrates 



 



 
 Sugars exist in solution as an equilibrium mixture of open-

chain and closed-ring (or cyclic) structures. 

 Sugars that can be oxidized by mild oxidizing agents are called 
reducing sugars because the oxidizing agent is reduced in the 
reaction.  

 A non-reducing sugar is not oxidized by mild oxidizing agents.  

 All common monosaccharides are reducing sugars. 

 The disaccharides maltose and lactose are reducing sugars. 

 The disaccharide sucrose is a non-reducing sugar. 

 Common oxidizing agents used to test for the presence of a 
reducing sugar are: Benedict's solution, Fehling's solution. 

 

Reducing and Non-
reducing sugars  



 
 Benedict's test determines whether a monosaccharide or 

disaccharide is a reducing sugar. 

 To give a positive test, the carbohydrate must contain a 
hemiacetal which will hydrolyse in aqueous solution to 
the aldehyde form.  

 Benedict's reagent is an alkaline solution containing 
cupric ions, which oxidize the aldehyde to a carboxylic 
acid.  

 In turn, the cupric ions are reduced to cuprous oxide, 
which forms a red precipitate. This solution has been used 
in clinical laboratories for testing urine.  

 Benedict's Test 



 
RCHO  +  2Cu2+  +  4OH- -----

>   RCOOH  +  Cu2O  +  2H2O 

 



 

Hemiacetal & hemiketal 
formation 



 
 Place 1 ml of carbohydrates solutions in test tube. 

 To each tube, add 1 ml of Benedict's reagent. 

Heat the tubes in a boiling water bath for 3-5 
minutes. 

  Remove the tubes from water bath and record the 
results.  

Result: In the presence of a reducing sugar a 
precipitate which may be red , yellow or green will 
form 

Procedure 



 



 
 Barfoed's test is similar to Benedict's test, but 

determines if a carbohydrate is a monosaccharide or 
a disaccharide. 

 Barfoed's reagent reacts with monosaccharides to 
produce cuprous oxide at a faster rate than 
disaccharides do: 
 

RCHO  +  2Cu2+  +  2H2O -----
>   RCOOH  +  Cu2O  +  4H+ 

 

 Barfoed's Test  



 
 Place 1ml of the following 1% carbohydrate solutions 

in test tubes: glucose, fructose, sucrose, lactose, and 
maltose.  

 To each tube, add 1 ml of Barfoed's reagent. 

Heat in a boiling water bath for 10 minutes.  

  Note and record your observations.  

 

Result:  A red precipitate will form if the test is 
positive 

Procedure 



 
 Iodine test is used to distinguish polysaccharides from 

other carbohydrates and starch from other 
polysaccharides. Polysaccharides such as amylose , 
amylopectin , glycogen , starch , and dextrin form 
characteristic color when treated with iodine . The 
amylose in starch is responsible for the intense blue color 
with iodine . The liner chains of glucose molecules in 
amylose may be coiled in a helix that contain six glucose 
units per turn. The inner space of helix accommodates are 
iodine molecules , which is thought to  held in position by 
hydrogen atoms of the glycopyranose rings. 

Iodine test 



 
 1-Add 10 cm3 of the liquid food sample to a clean, 

dry test tube. 

 2-Add about 5 drops of iodine solution to the test 
tube. 

 3-Note any colour changes. 

 4-To prepare a control, perform steps 1 -3 for de-
ionized water. 

 Procedure 


