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Biochemistry 

Self-assessment exercise 13.1: 

 

1) Indicate whether maltose, lactose, and sucrose are mono-, di-, or tri-

saccharides. Cite a cause.  

2) Galactose is a monosaccharide, right? 

3) Following is the hydrolysis of raffinose, C18H32O16. Raffinose – a 

disaccharide or not? 

 

 

 

Answer: 1)  

 

 Sucrose, lactose and maltose all are disaccharides.  

 Because on hydrolysis each splits into two monomers.  

 Upon hydrolysis, sucrose splits up into two monomers e.g. glucose and fructose.  

 When lactose is hydrolyzed, glucose and galactose are produced as two monomers, and 

when maltose is hydrolyzed, glucose and glucose are produced as two monomers.  

 The following provides the illustration in the form of reaction schemes: 
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Mechanism of hydrolysis of Sucrose: 

 

 

 

 

Mechanism of hydrolysis of Lactose: 
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Mechanism of hydrolysis of Maltose: 

 

 

 

 

2) 

Because galactose is a simple sugar that cannot be degraded into further monomers. Therefore, it 

is a monosaccharide. 

3) 

Raffinose is a trisaccharide. Raffinose produces three monosaccharides when it is hydrolyzed, 

including glucose, galactose, and fructose. The hydrolysis of raffinose yields 3C6H12O6, which 

represents three monomers, according to the chemical pathway described below. 
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Mechanism of hydrolysis of Raffinose: 

 

 

Self-assessment exercise 13.2: 

1) Enumerate: 

a) Three instances of monosaccharides 

b) Three instances of disaccharides 

c) One instance of trisaccharides 

d) Two instances of polysaccharides 

2) Enumerate origins of  

a) Sucrose 

b) Maltose 

c) Lactose 
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Answer: 

1) 

a) Three examples of monosaccharides are; 

 Glucose 

 Galactose 

 Fructose 

 

b) Three examples of disaccharides are; 

 Sucrose 

 Maltose 

 Lactose 

 

c) One examples of trisaccharide is; 

 Raffinose 

 

d) Two examples of polysaccharides are; 

 Cellulose 

 Starch  

 

2) 

Origins of sucrose: 

Sugarcane is the primary origin of sucrose. Sucrose is nevertheless also present in fruits, green 

vegetables, and nuts in addition to sugarcane. 

Origins of maltose: 

Oranges contain a significant amount of maltose. Maltose is a sugar that is present in wheat, barley, 

and cornmeal, but not orange. 

Origins of lactose: 

Milk and products made from milk, such as yoghurt, cheese, and ice cream, are the main origins 

of lactose. 
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Self-assessment exercise 13.3: 

1) Amino acids have which two functional groups? 

2) Define 

a) Proteins 

b) Amino acids 

3) Draw peptide linkage. 

4) Define 

a) Essential amino acids 

b) Non-essential amino acids 

 

Answer: 

1) The two functional groups found in amino acids are amino group and carboxyl group. 

2) Definitions of proteins and amino acids are given below; 

 

a) Proteins: 

Proteins are the polymers of amino acids. 

b) Amino acids: 

 

 Amino acids are the building blocks or monomers of proteins.  

 In amino acids two functional groups are present.  

 One is amino functional group and second is carboxyl functional group. 

 

3) The illustration of peptide linkage is given below: 
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Formation of peptide bond 

 

4) Classification of amino acids: 

There are twenty different types of amino acids in all, and each one is required for the synthesis of 

proteins.  

 

a) Non-Essential Amino acids: 

Only ten of the twenty amino acids can be synthesized by our body. They are also referred to as 

non-essential amino acids.  

 

b) Essential Amino acids: 

Essential amino acids are those that our body cannot produce on its own. 

 

Self-assessment exercise 13.4: 

1) Define 

a) Lipids 

b) Fats 

c) Oils 

2) Review the table below, then write. 

 

Name of Fatty Acid Condensed Structural Formula Source of Fatty Acid 

Butyric acid CH3-CH2-CH2-COOH Found in butter 

Caproic acid CH3-(CH2)4-COOH Found in butter 

Palmitic acid CH3-(CH2)14-COOH Found in palm oil 

Stearic acid CH3-(CH2)16-COOH Found in beef fat 

Oleic acid CH3-(CH2)7CH=CH(CH2)7COOH Found in olive oil 

 

a) The names of two fatty acids that are found in fats 

b) The name of one fatty acid that is found in an oil 
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Answer: 

1) Definitions of lipids, fats and oils are given below.  

 

a) Lipids: 

 

 Organic non-polar compounds known as lipids.  

 The constituents of a lipid are glycerol, fatty acids, and phosphate groups.  

 In ether, benzene, and chloroform, lipids are soluble.  

 But in water they are insoluble.  

 Lipids include things like oil and fat. 

 

b) Fats: 

At room temperature, a solid lipid is known as fat. 

 

c) Oils: 

At room temperature, a liquid lipid is known as oil. 

 

2) According to the data given in table: 

 

a) Name of two fatty acids that are components of fat are stearic acid (found in beef fat) and 

butyric acid (found in butter) 

b) Name of two fatty acids that are components of oil are palmitic acid (found in palm oil) 

and oleic acid (found in olive oil). 

 

Self-assessment exercise 13.5: 

1) How are the structures of DNA and RNA different? 

2) Identify the two varieties of nucleic acid. 

3) Describe the variations between DNA and RNA. 

4) What is the DNA sugar unit?  
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5) What is RNA sugar unit? 

6) Which nucleic acid contributes to the production of proteins? 

 

Answer: 

1) Nucleic acids are of two types namely; DNA and RNA. 

2) DNA has two strands spiral over each other in the form of helix.  

3) While RNA is single stranded.  

4) In DNA deoxyribose sugar is present, while in RNA ribose sugar is present.  

5) DNA send messages to RNA in the form of codes, RNA read the message and directs the 

formation of new protein. 

6) The sugar unit in DNA is deoxyribose sugar. 

7) The sugar unit in RNA is ribose sugar. 

8) RNA is involved in protein synthesis. 

 

 

 

 

Structure of DNA’s nucleotide: 
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Structure of RNA’s nucleotide: 

 

 

 

 

Self-assessment exercise 13.6: 

1) What are vitamins? 

2) Does vitamin C dissolve better in water or fat? 

3) Provide illustrations of fat-soluble vitamins. 

 

Answer: 

1) Definition: 

Vitamins are necessary growth factors. The body cannot synthesize vitamins, which are organic 

molecules, thus our bodies need to consume them every day for health, growth, and life.  

2) Vitamin-C is soluble in water 

3) Fat soluble vitamins are; vitamin-A, vitamin-D, vitamin-E and vitamin-K. 
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Activity 13.1 

 As a solvent, use water in two beakers.  

 Beaker one should be marked "starch," and beaker two "sugar."  

 In a beaker marked "starch," put one spoon of starch; in a beaker marked "sugar," put one 

spoon of sugar.  

 

Result: 

 As a result, you will see that swirling starch in water does not cause it to dissolve.  

 While swirling, sugar will quickly dissolve in water. 

 

Reason: 

This is due to the polysaccharide nature of starch, which makes it non-polar and water-insoluble. 

In contrast, sugar is a polar, water-soluble monosaccharide 

Activity 

 Break an uncooked egg, place it in a bowl, and look inside.  

 Another boiled egg is cracked; slice it along the middle.  

 Keep an eye on the cooked and raw egg's contents. 

 

 

Result: 

 Albumin is a protein found in the uncooked egg's white.  

 Which during cooking solidifies or coagulates.  

 This process is known as protein denaturation or coagulation.  

 Cooking alters the pH of eggs, which causes the protein to coagulate. 
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