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Preface 
 

Biochemistry uses chemistry to study biological processes. It involves 

the study of macromolecules like proteins, lipids, carbohydrates, and nucleic 

acids. Biochemistry is related to how these macromolecules are produced and 

involved in different functions. Also, how they interact with other molecules. 

Biological processes studied through biochemistry cover diverse topics, 

including metabolism, gene expression, and cell Interaction. 

 

Microorganisms, which can only be seen under a microscope, include 

bacteria, viruses, fungi, and some small parasites. Topic microbiology includes 

the classification of different types of microorganisms, studying their life 

cycles and growth patterns, and the mechanisms by which they infect other 

organisms. Methods for removing and preventing infections by 

microorganisms are another important aspect of microbiology, that also 

involves the development of antibiotics and vaccines. 

 

Although microbiology and Biochemistry focus on different aspects of 

biology, they also overlap. Understanding the proteins involved in bacterial 

metabolism allows you to study their growth patterns. Similarly, understanding 

the macromolecules composing the receptors used for viruses to bind to and 

infect human cells allows you to study the infection patterns of viruses. Another 

area of overlap is in recombinant DNA technology. In this field, bacterial or 

yeast cells are used to produce human proteins, making them readily available 

as vaccines or other drugs. 

 

The major difference between microbiology and biochemistry is that 

biochemistry involves the study of the macromolecules that make up an 

organism, while microbiology studies the organism as a whole. Microbiology 

studies the way an entire organism, such as a virus, lives and infects its host. 

Biochemistry, however, focuses on specific macromolecules and how they 

come together to form larger structures, such as cells or tissues, or how they 

interact with each other to carry out the complex reactions necessary to keep 

an organism alive, such as the metabolism of carbohydrates into energy, or 

expressing genes. 

 

Experimental Biology presents both the principles of analytical Biology 

that make experimental, analytical and separation techniques possible in the 

laboratory with background information to understand what the students are 

going to do and why including technical information the students gather in the 

laboratory. The book is subdivided into two parts including biochemistry and 

Microbiology. This laboratory manual is the outcome of teaching in this area 
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for the past 10 years to M.Sc and B.Sc students belonging to Biotechnology 

and Life Sciences. The idea behind this practical manual was to provide the 

theoretical basis of practical study. Items to be undertaken in the laboratory in 

lucid manner. We shall be grateful if the book is accepted as a valued practical 

test book by the student of Life sciences and Biotechnology at the 

undergraduate and postgraduate levels of most Universities. 

 

Dr. Rupa Verma 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



v  

Acknowledgement 
 

First of all, I would like to thank almighty God. I would like to express my 

sincere gratitude to my supervisors, my friends, and my Family for their 

invaluable guidance and support. I am also grateful to my students and 

colleagues, for their insightful feedback and encouragement. I would like to thank 

my daughters for their unwavering support and love. Finally, I would like to 

acknowledge the contribution of the publisher, IIP Publications, for their 

assistance in bringing this book to fruition.  

 

Dr. Rupa Verma 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



vi  

Contents 
 

Sl.No Chapter Title 

 

Page No. 

Chapter 1 Biochemistry Practical 1-55 

1. Units And Measurements 1 

2. Laboratory Biosafety Rules and Regulations 5 

3. Preparation of Buffer          11 

3.1 TAE buffer 11 

3.2 How to make 50x TAE buffer 12 

3.3 How to make 1x TAE buffer 12 

3.4 Citrate Buffer 12 

3.5 Acetate Buffer 13 

3.6 TRIS (Hydroxy Methyl) Aminomethane Buffer (Tris 

HCl) 

13 

3.7 TBE buffer(Tris-Borate- EDTA)1X, 5X, 10,x 14 

4. Qualitative and Quantitative Analysis of 

Carbohydrates as Biomolecules 

16 

5. Proteins as Biomolecules. 29 

5.1 Qualitative Analysis of Proteins 29 

5.2 Xanthoproteic Test 39 

5.3 Millon’s Test (Cole’s mercuric nitrite test)  40 

5.4 Sakaguchis Test for Guanidine Group 41 

5.5 Sulfur Test for Cystine and Cysteine 42 

5.6 Pauly’s Test for Histidine and Tyrosine 43 

5.7 Molisch Test for Carbohydrate Moiety in Proteins 44 

5.8 Test for Organic Phosphorus ( Neumann’s Test) 

(Test with casein solution)  

44 

6. Aim of the Experiment: Chromatography 45 

7. Aim of the Experiment: Electrophoresis 46 

8. Aim of the Experiment: Isolation of DNA from 

leaves 

52 

8.1 Aim of the Experiment: Isolation of plant genomic 

DNA by modified CTAB method.  

53 

   

Chapter 2 Microbiology 56-114 

1. The Discovery of Microorganisms and Development 

of Microbiology 

56 

1.1 Aim of the Experiment: Microbiology Lab Practices 

and Safety Rules. General Rules and Regulations 

59 

1.2 Aim of the Experiment: Tools in Microbiological 

Laboratory  

62 



vii  

1.3 Aim of the Experiment: Study of Sterilization 

Techniques 

66 

1.4 Cultural Characteristics of Microorganisms 72 

1.5 Preparation of Culture Media 74 

1.6 Aim of the Experiment: Different types of Media 

Composition and Preparation 

78 

1.7 Aim of the Experiment:  Plating Techniques in 

Microbiology Laboratory 

81 

1.8 Aim of the Experiment: Maintenance of Pure 

Culture 

84 

1.9 Aim of the Experiment: To study the Culture 

preservation Techniques 

85 

1.10 Aim of the Experiment: To Identify Bacterial 

Colonies by Staining methods  

86 

1.11 Aim of the Experiment: Carbohydrate Fermentation, 

a Biochemical test for the Identification of Bacteria 

90 

1.12 Aim of the Experiment:  Biochemical tests for the 

Identification of Bacteria, Oxidation – Fermentation 

Test  

91 

1.13 Aim of the Experiment:  Indole Production Test 92 

1.14 Aim of the Experiment: Methyl Red test 94 

1.15 Aim of the Expriment: Voges – Proskauer Test to 

Determine the Ability of many Microorganisms to 

produce Acetone (acetyl methyl carbinol) during 

Fermentation of Glucose  

95 

1.16 Aim of the Experiment: Citrate Utilization Test 96 

1.17 Aim of the Experiment (Nitrate Reduction Test) 98 

1.18 Aim of the Experiment (Urease test) 99 

1.19 Aim of the Experiment:  To detect whether the given 

Organism is motile and also Mannitol is Fermenting 

or not(Mannitol Motility Test) 

101 

1.20 Aim of the Experiment:  To identify the 

Microorganisms based on the ability to Ferment the 

Carbohydrates (Glucose, Sucrose, and Lactose) 

/Triple Sugar Iron Agar Test 

102 

1.21 Aim of the experiment: To demonstrate the presence 

of Catalase in an Organism/Catalase Test 

103 

1.22 Aim of the Experiment: Heterotrophic Plate 

Count(Membrane Filtration Technique) 

104 

3 Aim of the Experiment: Bacterial Enumeration 106 

4 Aim of the Experiment : Separation of circular DNA 

by Agarose gel Electrophoresis 

 

110 



viii  

 



 

 




