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Really we are deeply indebted to them, without their help 

and encouragement complete revision would have been 

impossible. 

We are sure, we shall keep receiving the same co-operation 

in future as received in the past. 
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attempt to meet the 'Specific requirements' of the students of 
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INTRODUCTION INTRODUCTION INTRODUCTION INTRODUCTION     

TO BIOCHEMISTRYTO BIOCHEMISTRYTO BIOCHEMISTRYTO BIOCHEMISTRY    
 

INTRODUCTION 

 To understand the functioning of organism properly one has to 

study and understand the chemical changes occurring in cell or 

biological system all the while. However, the study dealing with 

the chemistry of living system is known as Biochemistry. The 

term Biochemistry has been introduced by a well-known German 

chemist Carl Newberg in 1903. The knowledge of Biochemistry has 

been compiled through experimentation, it has a past, a present and 

future. It is a scientific approach for the construction of physico-

chemical knowledge and understanding of living systems, thus it is a 

basis of all biological sciences. 

 This book deals with nature and working of the biomolecules such 

as proteins, carbohydrates, fats etc. Most of the metabolic pathways 

are common in all biological systems. The minor differences in the 

metabolism of prokaryotic cell and eukaryotic cell are very well 

exploited for the drugs against pathogens. Even abnormalities of 

metabolism are corrected by dietary modifications. There are 

examples in which the knowledge of Biochemistry is used to 

control diseases, abnormal metabolism and the treatment of 

deficiencies. 

 The biochemical processes in cell occur not only in free solution 

but are related with macromolecular structures. Biochemistry deals 

with the structure of tissues, cells, organelles and individual 

molecules themselves. Now-a-days biochemistry has become the 

language of medicine, its principle and experimental methods 

underpin all the basis of drug action, drug synthesis and 

prevention of diseases. The boundaries between biochemistry and 

applied sciences such as pharmaceutical sciences, medicine, 

agricultural sciences have become blurred. 
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THE CELL 

 With the discovery of the microscope, fundamental unit of 

biological system was recognised i.e. cell. Functioning of cell and the 

co-ordination of all biochemical processes were studied with the help 

of modern techniques such as electron microscope, ultracentrifuge 

and number of biophysical methods. Typical structure of cell is output 

of all these efforts. Fig. 1. 1 is the most generalised picture of the cell. 

It is not simply a collection of organelles, but it illustrates functioning 

of cell and metabolic co-ordination between cell organelles. 

 Before knowing the structure and functions of various cell 

organelles one must know the structural difference between a plant 

cell and an animal cell. 

Table 1.1 : Difference between plant and animal cell 

Animal Cell Plant Cell 

1.  Cell wall is absent. 1.  Cell wall is present. 

2.  Plasma-membrane is the 

outermost boundary of the 

cell. 

2.  Cell wall is the outermost 

boundary of cell. 

3.  Plastids are absent. 3.  Plastids are present. 

4.  Lysosomes are present. 4.  Lysosomes usually absent. 

5.  Pair of centrioles is present. 5.  Centrioles are absent. 

6.  Vacuoles are absent, if 

observed are many and 

small. 

6.  Large central vacuole is 

present. 

7.  Phagocytosis or Pinocytosis 

is observed. 

7.  Phagocytosis or Pinocytosis 

is not observed. 

8.  Golgi apparatus is present 

with specific polarity. 

8.  Golgi apparatus is scattered 

in the cytoplasm. 
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Fig. 1.1 : Animal cell 
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Fig. 1.2 : Plant cell 

 

 The structure and functions of each cell-organelles in short are as 

under.  

Plasma-membrane (Plasmolemma) : 

A typical animal cell is bounded by a thin membrane known as 

plasma-membrane or cell membrane, which is of 75 °A thickness. 

Plasma membrane is made up of thick layers. 

The outer layer is made up of proteins and polysaccharides; the 

middle layer consists of phospholipids and cholesterol level, while the 

inner layer contains only proteins. 
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Nature of lypo-proteins of cell membrane decides the change in 

membrane and the movement of molecules across the membrane. It is 

semi-permeable and encloses the cytoplasm in which various and 

very important organelles are present. 

Nucleus and Nucleolus : 

A dense spherical structure called nucleus is present in the 

centre of the cell. It has a double layered nuclear membrane called 

nuclear envelope. The nucleolus is composed of two important nucleic 

acids, the deoxyribonucleic acid (DNA) and ribonucleic acid (RNA). 

RNA is in granular form and DNA is in chromosome form. 

Within the nucleus, a single or more spherical bodies called 

nucleoli are present. The nucleolus is the aggregation of portions of 

chromosomes which are responsible for the secretion of the ribosomes, 

the sub-units. Inside the nuclear membrane the living matter is 

called nucleoplasm. The double layered nuclear membrane is porous 

and provides a continuity between cytoplasm and the contents of the 

nucleus (chromosomes). 

The outer nuclear membrane bears ribosomes which may 

continue with the membrane of endoplasmic reticulum. 

Mitochondria : 

Within the cytoplasm, there are numerous double layered 

elongated bodies called mitochondria. It is composed largely of 

proteins and lipids. These are responsible for transferation of 

chemical energy into biological energy in the form of ATP compounds. 

All enzymes involved in Kreb's cycle are present in mitochondria. It is 

also responsible for transmission of hereditary characters. Each 

mitochondria is composed of tubular or paired lamellae called cristae. 

It is the site for carbohydrates and lipid (fat) metabolism, i.e. 

respiration. 

Golgi Apparatus : 

The golgi apparatus (body) is compact and consists of parallel 

membrane plates and tubules. It is the site for enzyme secretion. It 

participates in the formation of lysosomes. 

Endoplasmic Reticulum and Ribosomes : 

Within the cytoplasm of the cell is an extensive network of 

membrane arranged in plates and tubules, collectively known as the 
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endoplasmic reticulum. It is the site for biochemical synthesis and 

intracellular transport of molecules. 

The endoplasmic reticulum present is attached to the nuclear 

membrane of the plasma-membrane. On the membrane of 

endoplasmic reticulum, there are small round bodies present called 

ribosomes. It is the site for protein synthesis. The endoplasmic 

reticulum with the ribosomes is called the rough endoplasmic 

reticulum, while the other devoid of ribosomes it is called the smooth 

endoplasmic reticulum. 

Lysosomes : 

The lysosomes are small vesicular structures containing 

homogeneous fluid. It is composed of a single layer and contains 

digestive enzymes for intracellular digestion. 

Microtubules : 

These are tubular structures composed of globular protein and 

held in intracellular transport. 

Microfilaments : 

These are protein filaments in the cytoplasm meant for 

contraction and mobility of the cell. 

The animal cell is responsible to perform functions like motility, 

digestion, metabolism, growth, reproduction and irritability. 

HYDROTROPY AND HYDROTROPIC SUBSTANCES : 

Substances having the power of making water-insoluble 

substances water-soluble are called as hydrotropic substances. 

Hydrotropy is the process by which water-insoluble substances are 

made water-soluble by hydrotropic substances. Such substances 

include cholic acid, benzoic acid, hippuric acid, phenyl acetic acid and 

soaps of higher fatty acids. 

Importance of Hydrotrophy : 

(1)  Substances so dissolved by hydrotropy are diffusible through 

membranes. 

(2) In the body, hydrotropic substances are found not only in bile but 

also in intestinal juice, extracts of intestinal mucosa, blood 

plasma and places where such substances are particularly useful 

in helping adsorption and transport of insoluble substances such 

as cholesterol and fatty acids formed by digestion. 
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(3) The hydrotropic substances have the power of decreasing surface 

tension, e.g., bile salts reduce the surface tension of fats and help 

in emulsification for lipase action. 

ADSORPTION : 

The process of taking the substances from solution on the surface 

is called adsorption. Basically adsorption is a surface phenomenon. 

The extent of adsorption depends on adsorbing agents and the 

substances being adsorbed. Greater the surface of adsorption agent, 

greater is the rate of adsorption. 

Biological Importance of Adsorption : 

Surface adsorption helps to combine enzymes with substrates to 

give reaction product. Our body is full of enzymes using several 

enzyme reactions. 

Adsorption processes taking place on the cell membranes promote 

many vital chemical reactions and also cause changes in surface 

tension and cell consistency. 

Drugs and poisons which are adsorbed on cell surfaces exert that 

effect from that location. Selective adsorption may related to specific 

action. 

The process of adsorption is applied in the purification of 

enzymes.  

METABOLISM : 

Diet provides all nutrients (chemical susbstances) needed by 

biological system or organism. These nutrients are required for 

growth and to sustain life. In other words, the chemical energy is 

transformed to biological one and this transformation itself is called 

metabolism. Thus all biochemical changes are collectively called 

metabolism. Metabolism consists of two parts : 

(i)  Catabolism (ii)  Anabolism 

(i)  Catabolism : In this, the degradation of food stuff takes 

place to generate energy and metabolites, which are required for 

anabolism. Energy is produced by oxidising proteins, carbohydrates 

and fats to carbon-di-oxide and water. 

(ii) Anabolism : Formation of new cells, new molecules and 

structural and functional units of cell require energy and essential 

metabolites are derived from diet. It is called anabolism. For example, 
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