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 To identify the different types of carbohydrates 

using simple chemical tests. 

Objectives 



 
     Carbohydrate is very general term that applies to a 

very large number of materiales covering a wide 
spectrum of chemical structure and biologic 
function. 

Carbohydrate have structural role such as cellulose 
in plants, others have a carbon and energy storage 
role such as starch in plants and glycogen in animals 
and bacteria.   

Introduction 



 
Carbohydrates classify into three main classes: 

 1- Monosaccharides : simple sugar molecules  

 

Disaccharieds  

 

Oligosaccharides 

 

 Polysaccharides 

 

Classifications  



 
Can be classified according to number of carbon 

atoms in the chain. 

 Triose : composed of 3 carbon atoms , e.g. 
glyceraldehyde. 

 Tetroses : composed of 4 carbon atoms , e.g. 
erythrose. 

 Pentoses : composed of 5 carbon atoms , e.g. xylose. 

 

 

Monosaccharides 



 
Hexoses : composed of 6 carbon atoms : 

 

1-Aldohexoses : contain aldehyde group e.g. glucose, 
galactose, manose. 

 

2-Ketohexoses: contain ketone group e.g. fructose. 

Monosaccharides 



 
Composed of two molecules of simple sugar units 

linked together by glycosidic linkages e.g. Lactose, 
Maltose , Sucrose. 

1-Reducing sugar: contain free aldehyde or ketone 
group that are capable of reducing oxidizing agents. 
E.g. lactose and maltose. 

2-Non_reducing sugar: they lack free aldehyde or 
ketone group e.g. sucrose.  

Disaccharides 



 
Composed of three to twelve glucose units  

Oligosaccharides 



 
Polysaccharides are polymer of glucose units linked 
together by glycosidic linkages . 

1-Starch is strong form of glucose in plants . It is 
composed of amylose and amylopectin. Amylose is a 
liner polymer of glucose units whereas amylopectin is a 
branched chain of glucose units. 

2-Dextrine : mixture of branched fragments of partial 
hydrolysis of amylopectin. 

Polysaccharides  



 
3-Glycogen is the storage form of glucose in animals 
and is present in liver and muscles .It is composed of 
branched chain of glucose units . Its more branched 
than amylopectin. 

4-Cellulose composed of linear polymer of glucose 
units like amylose , but the strands form fibers . Its 
distributed in the cell wall of plants and thus its 
provide the rigidity of plants. 

Polysaccharides 



 
1- Treatment of carbohydrates with strong acids causes 
hydrolysis of disaccharides and polysaccharides to 
yeiled momosaccharides . 

2-Ring formation due to loss of water molecules from 
monosaccharides . In this processes , pentoses lose three 
molecules of water to yeiled acyclic compound called 
(furfural), whereas hexoses yield 
hydroxymethylfurfural and long heating other 
composition products (i.e. levulinic acid) 

Effects of acids on 
carbohydrates 



 
 



 
 



 
3-These furfurals are colorless compounds which 
undergo condensation reactions with phenolic 
substances this is the second thing common with these 
four tests. The phenolic substance is different for each 
test . These phenolic substances are all derivatives of 
phenol and they have the same basic structure.  



 
 



 
 

Molish test (using α-napthol) indicating a positive 
result (see purple ring). 

Molisch's testis general sensitive test for all 
carbohydrates because they all give furfural or 
hydroxymethylfurfural upon heating with strong acids 
solutions . It is performed by mixing a few drops of 
molisch reagents with sugar solutions in presence of 
sulfuric acid .   

Molisch's test 
 



 
 The test solution is combined with a small amount of 

Molisch's reagent (α-naphthol dissolved in ethanol) in 

a test tube. After mixing, a small amount of 

concentrated sulfuric acid is slowly added down the 

sides of the sloping test-tube, without mixing, to form 

a layer. A positive reaction is indicated by 

appearance of a purple red ring at the interface 

between the acid and test layers. 

 

Procedure 

https://en.wikipedia.org/wiki/1-Naphthol
https://en.wikipedia.org/wiki/1-Naphthol
https://en.wikipedia.org/wiki/1-Naphthol
https://en.wikipedia.org/wiki/Test_tube
https://en.wikipedia.org/wiki/Sulfuric_acid


 
 



 
Anthrone test is general qualitative test for all 
carbohydrates. It can also used for qualitative 
determination of carbohydrates because the intensity of 
color is proportional to the amount of carbohydrate 
tested, the more sugar you add , the darker the color , 
and this can be determine spectrophotometry. It is 
performed by having acidic anthrone reagent contain 
sulfric acid with sugar solution to yield dark green 
complex .  

 

Anthrone test  



 
 

Anthrone test  



 
1. Take 1ml of sample in test tube. 

2. Take 1ml of distilled water in another tube as control. 

3. Add 2ml of anthrone reagent to all the tubes. 

4. Mix thoroughly all the content of the tube. 

5. Observe for color change in bluish green. 

 

Procedures 
 



 
It is sensitive test for detection of pentoses and other 
biochemical molecules cantaining  these pentoses in 
their structure , such as ribose in RNA ( ribonucleic 
acid) and deoxyribose in DNA deoxyribonucleic acid. It 
is performed by mixing few mililiters of Bials orcinol 
reagents with sugar to yield blue –green colored 
complex in short in presence of pentoses . Hexoses also 
react with this phenolic substance but give color yellow 
to brown.  

Bial's test 



 
 

 . 

 

 

Procedure: 
 

Add about 2 ml of 1% carbohydrates 
solutions. 
Add 3 ml of Bial's reagent to each tube 
and mix well. 
Carefully heat each tube (with some 
agitation) directly over the burner 
flame.  
Hold the tube at a diagonal and heat 
along the sides of the tube rather than 
at the bottom to prevent eruption of 
the liquid from the tube. 
 Move the tube diagonally in and out 
of the flame, until the mixture just 
begins to boil.  
Stop heating when the mixture begins 
to boil 



 
This test is given by ketoses . Thus it is used to 
distinguish ketoses from aldoses . Seliwanoffs is a 
solution of resorcinol in hydrochloric acid . Fructose 
give deep red color in short time  while glucose give a 
light pink color . They both yield the same products 
except that the relative amounts of the products vary 
depending on which one works with aldoses and 
ketoses .    

Seliwanoffs test 



 
 1- One half ml of a sample solution is placed in a 

test tube. 

 2- Two ml of Seliwanoff's reagent (a solution of 
resorcinol and HCl) is added. 

 3- The solution is then heated in a boiling water 
bath for two minutes 

Procedure 



 

Seliwanoffs test 



 
 



 
 


