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BMMML101 

            Biochemistry- The Building Blocks of Life 

 
University: MGM University, Chh. Sambhajinagar Faculty: Basic and Applied Science 

 
Institute: Institute of Biosciences and Tech. Degree: B.Sc. Microbiology (4yr. Hon./hons. With Res.) 

 
Course Unit Code: BMMML101 

 
Course Title: Biochemistry- The Building Blocks of Life 

 
Credits allocated: (2 Theory+0 Practical) Level of Study: UG 

 
Mode of delivery, planned learning activities and teaching method: Lecture 2 hrs / weekly 

Recommended Year /Semester: Year I/ Semester I 
Prerequisites for registration: Registration of a student in various courses in consultation with the 

respective course teacher and Adviser and acceptance by the principal. The approved courses must be 

mentioned in the roster form. 

 
Course Objectives: 

 
Develop in students the ability to apply the knowledge and skills they have acquired to the 

solution of specific theoretical and applied problems in biochemistry. 

Objectives of studying Biomolecules and Bioenergetics, that is, to analyze, appreciate, 

understand the basic concepts of chemical reactions that occur in living systems, which enable 

them to understand the various perspectives of applied sciences that benefit mankind. 

Course outcomes: 
 

Demonstrate knowledge and understanding of the molecular machinery of living cells; 

demonstrate knowledge and understanding of the principles that govern the structures of 

macromolecules and their participation in molecular recognition; demonstrate knowledge and 

understanding of the principles and basic mechanisms of 

metabolic control and molecular signaling; use basic laboratory skills and apparatus to obtain 

reproducible data from biochemical experiments;



 

 
 

Detailed Syllabus: (30 Lectures) 

 
Unit I: Biomolecules in their cellular environment (6 lecture) 

 
The cellular basis of life. Cellular structures  prokaryotes and eukaryotes. Chemical 

principles in bio molecular structure. Major classes of biomolecules. Role of water in design 

of biomolecules. 

Unit II: Bioenergetics: (8 lecture) 

 
Thermodynamics First law of thermodynamics, second law of thermodynamics, Gibbs free 

energy, endergonic &amp; exergonic reactions. Standard state free energy changes-DG, 

reactions. Simple problems, ATP-Structure, properties and energy currency of the cell, 

Introduction to Metabolism - Catabolism, anabolism, catabolic, anabolic and amphibolic 

pathways. 

Unit III: Amino acids, peptides, Sugars and polysaccharides (8 lecture) 

 
Types of amino acids and their chemistry, derivatives of amino acids and their biological 

role. Introduction to biologically important peptides. Basic chemistry of sugars, optical 

activity. Disaccharides, trisaccharides and polysaccharides- their distribution and biological 

role. Carbohydrate Metabolism: Introduction, Aerobic and anaerobic pathways: Glycolysis, 

TCA cycle, Electron Transport chain, Oxidative phosphorylation, &amp; production of ATP



 

 
 

Unit IV: Nucleosides, nucleotides and nucleic acids (8 lecture) 

 
Structures and chemistry, DNA structures and their importance, different types of RNA. 

Unusual DNA structures, other functions of nucleotides.Amino Acid/ Nucleic Acid  

Various classes of lipids and their distribution, storage lipids, structural lipids in membranes, 

lipids as signals, cofactors and pigments. Occurrence and nutritional role. Lipid Metabolism: 

Beta  oxidations of saturated &amp; unsaturated fatty acids. Ketone bodies,production 

during starving and diabetes Biosynthesis of fatty acids . 

Reference: 
 

1. Lehninger, Nelson and Cox, Principles of Biochemistry, 4th Edition, W.H. Freeman 

Company, 2004. 

2. Fundamentals of Biochemistry, Upgrade Edition, Wiley, 2002. 3. Lubert Stryer, 

Biochemistry, 4th Edition, W.H. Freeman 

 

   Text Book: 

1. Prentice Hall Science: Test book, Prentice-Hall, Inc, Prentice Hall, 1993 

2. Building Blocks of Tabletop Game Design: An Encyclopedia of Mechanisms 1st 

Edition by Geoffrey Engelstein , Isaac Shalev 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
BMMML102         Microbial structure, identification, & Distribution 

University: MGM University, Chh. Sambhajinagar Faculty: Basic and Applied Science 

Institute: Institute of Biosciences and Tech.Degree: B.Sc. Microbiology (4yr Hon. /hons. With Res.) 

Course Unit Code: BMMML102 

Course Title: Microbial structure, identification, & Distribution 

Credits allocated: 3 (3 Theory+0 Practical) Level of Study: UG 

Mode of delivery, planned learning activities and teaching method: Lecture 3 hrs / weekly 

Recommended Year /Semester: Year I/ Semester I 

Prerequisites for registration: Registration of a student in various courses in consultation with the 

respective course teacher and Adviser and acceptance by the principal. The approved courses must 

be mentioned in the roster form. 

Course Objectives: 

To study the Basic concepts of microbiology & microorganisms. 

Course Outcomes: 

By the conclusion of this course, the students  

Have developed a good knowledge of the development of the discipline of Microbiology 

and the contributions made by prominent scientists in this field. Have developed a very 

good understanding of the characteristics of different types of microorganisms, methods to 

organize/classify these into and basic tools to study these in the laboratory. Are able to 

explain the useful and harmful activities of the microorganisms. Are able to perform basic 

experiments to grow and study microorganisms in the laboratory. 

 
Detailed Syllabus: 

    (45 lecture) 
    Unit 1 Prokaryotic and Eukaryotic cell (07 lecture) 

 

kingdom system, Carl woese's three kingdom system, Baltiomore classification. 

 
Unit 2 General characters, Bacterial cell  organization and structure (11 lecture) 

 
General characters of Bacteria, Fungi, algae, actinomycetes, mycoplasma, rickettsia, 

archaea, protozoa. Morphology of acellular microorganisms (Viruses, Viroids, Prions). 

Cell size, shape and arrangement, glycocalyx, capsule, flagella, endoflagella, fimbriae and 

pili. Difference between gram positive and gram-negative cell walls, Cell membrane, 



 

Ribosomes, mesosomes, chromosome, plasmids and endospore: structure and stages of 

sporulation. Archaebacterial cell wall and acid fast bacterial cell wall, 

Unit 3 Methods of studying microorganism (11 lecture) 

 
Methods of studying microorganism; Staining techniques: simple staining, Gram staining and 

acid-fast staining. Sterilization techniques (physical & chemical sterilization). Culture media & 

conditions for microbial growth. Growth curve of bacteria. Pure culture isolation: Streaking, 

serial dilution and plating methods. Maintenance and preservation of pure cultures.  

Unit4 Identification and Bacterial diversity (08 lecture) 

taxonomy. Modern methods of studying bacterial diversity. 

Unit 5 Role of microbes (08 lecture) 
Role of microorganisms in different fields such as agriculture, human health, industry, food processing. 
 
Reference 

1. Prescott, M.J., Harley, J.P. and Klein, D.A. Microbiology. 5th Edition WCB Mc Graw 

Hill, New York, (2002). 

2. Tortora, G.J., Funke, B.R. and Case, C.L. Microbiology: An Introduction. Pearson 

Education, Singapore, (2004). 

3. Alcomo, I.E. Fundamentals of Microbiology. VI Edition, Jones and Bartlett 

Publishers. Sudbury. Massachusetts, (2001). 

4. Black J.G.Microbiology-Principles And Explorations.JohnWiley&SonsInc.NewYork, (2002). 

5. Pelczar, MJ Chan ECS and Krieg NR, Microbiology McGraw-Hill. 

Text Book: 
1. -Hill publication 

2. Tortora,Funke,Case. Microbiology.Pearson Benjamin Cummings. 
 

3. JACQUELYN G. BLACK. Microbiology Principles and explorations. JOHN WILEY & SONS, INC. 

4. Madigan,Martinko, Bender,Buckley,Stahl.Brock Biology of Microorganisms. Pearson 10. 

Tom Besty,D.C Jim Koegh.Microbiology Demystified McGRAW-HILL 

 

 

 
 



 

BMVSP105 Micro Lab-I 
 

University: MGM University, Aurangabad Faculty: Basic and Applied 

Science Institute: Institute of Biosciences and Tech. Degree: B.Sc. Microbiology (4yr 

Hon./hons. With Res.)  

Course Unit Code: BMVSP105 Course Unit Title: Micro Lab-I 

Credits allocated: 0+2 (Practical) Level of Study: UG 
 

Mode of delivery, planned learning activities and teaching method: Practical 4 hrs / weekly 
 

Recommended Year /Semester: Year I/ Semester I 
Prerequisites for registration: Registration of a student in various courses in consultation with the 

respective course teacher and Adviser and acceptance by the principal. The approved courses must be 

mentioned in the roster form. 

 

Course Outcomes: 

1. Students will be able to practice acquired knowledge within the chosen area of 

technology for project development. 

2. Identify, discuss and justify the technical aspects of the chosen project with 

a comprehensive and systematic approach. 

Thrust Area : 

1. Antimicrobial resistance 

2. Host Microbe interactions (Plants, Animals, Humans, etc) 

3. Microbial genomics 

4. Microbial analysis 

5. Bioremediation 

6. Microbial ecology 

7. Bioprospecting (Biofuel, Biofertilizer, etc) 

8. Microbial pathogenesis 

9. mRNA technology 

10. Synthetic biology 

11. Cyanobacterial and algal biotechnology 

 



 

 Ideas of Lab: 

Defining project ideas is crucial for setting realistic expectations and laying out a clear 

vision for a project life cycle. Project-based learning not only provides opportunities 

for students to collaborate or drive their own learning, but it also teaches them skills 

such as problem solving, and helps to develop additional skills integral to their future, 

such as critical thinking and time management. 

 
 Literature survey: 

A literature review establishes familiarity with and understanding of current research 

in a particular field before carrying out a new investigation. Conducting a literature 

review should enable you to find out what research has already been done and identify 

what is unknown within your topic. 

1. Implementation: 

Follows closely the design, uses appropriate techniques with skill and understanding to 

produce a good solution. 

 
2. Evaluation: 

 
Clearly relates to the problem. Shows a good understanding and appreciation of the 

solution. Objectives of what has been done. 

 
3. Lab Log: 

 
a.  

 
b. The quality of the work produced by the individual student. 

 
c. integration and co-operation with the rest of the group. 

 
d. The completeness of the logbook & time to time signature of guide 

 
 
 
 
 
 
 
 
 
 



 

BMSEP106   Microbiology: Principle and Exploration-I 
 

University: MGM University, Chh. Sambhajinagar Faculty: Basic and Applied Science 
 

Institute: Institute of Biosciences and Tech. Degree: B.Sc. Microbiology (4yr Hon./hons. With Res.) 
 

Course Unit Code: BMSEP106 
 

Course Title: Microbiology: Principle and Exploration-I 
 

Credits allocated: 2 (0 Theory+2 Practical) Level of Study: UG 
 

Mode of delivery, planned learning activities and teaching method: Lecture 4 hrs / weekly 

Recommended Year /Semester: Year I/ Semester I 
Prerequisites for registration: Registration of a student in various courses in consultation with the 

respective course teacher and Adviser and acceptance by the principal. The approved courses must be 

mentioned in the roster form. 

Course Objectives: 

 
To introduce various microorganisms, present in the environment and acquaint 

with common equipment used in routine microbiology laboratory 

     Course Outcomes 

      As an outcome of completing the course, students will be able to gain knowledge about, 

Microorganism Understanding of Principles of microbiology. Identify multidisciplinary 

approaches required in solving a society problem. Understanding of commercial 

microbiology. Use the basics of science project management skills in doing projects. 

Demonstrate data analysis skills using a tool. Analyze microbial solutions from an ethical 

perspective. 

 

Practical list: 

1. To Study Various Instruments with its principle and application. ( Autoclave, Laminar air flow 
chamber, Incubator, hot air oven, microscope, etc.) 
2. To Study Aseptic Techniques in Lab. 
3. To Study different types of glassware. 

 
4. To prepare Bacterial media. 

 
5. To prepare Fungal and actinomycetes media. 

 

6. To isolation and enumeration of microorganisms from soil using serial dilution method. 



 

 
7. To perform various plating methods 

 
8. To perform streaking methods 
9. Subculturing, broth cultures, maintenance of pure cultures. 
10. To study storage and preservation techniques. 
11. simple Staining technique for bacteria. 
12. Slide culture technique for studying morphology of mold/fungi 
13. Cover slip culture technique for preparing permeant fungi mount. 
14. Microscopic examination of free-living protozoa from pond 
15. Microscopic examination of algae/ cynobacteria. 
16. Preparation of selective media for E. coli 
17. To perform IMViC test 
18. Preparation of selective media for Salmonella and Shigella. 
19. Preparation of selective media for staphylococcus aureus  
20. Demonstration of selective and diffential media. 
21. To study the growth of Aspergillus Niger using onion peel 
22. Isolation of Rhizobium species. 
23. Isolation of cyanobacteria  
24. To study a research paper. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
BBMMP107 Micro Building Block lab 

University: MGM University, Aurangabad Faculty: Basic and Applied Science 

Institute: Institute of Biosciences and Tech.Degree: B.Sc. Microbiology (4yr. Hon./hons. With Res.) 

Course Unit Code: BBMMP107 Course Unit Title: Micro building Block lab 

Credits allocated: 1 (0 Theory +2 Practical) Level of Study: UG 

Mode of delivery, planned learning activities and teaching method:  

Recommended Year /Semester: Year 1/ Semester I  

Subject Name: Micro building Block lab 

Prerequisites for registration: Registration of a student in various courses in consultation with 

the respective course teacher and Adviser and acceptance by the principal. The approved courses must 

be mentioned in the roster form. 

Course Objectives: 

To provide overview of biology of microorganisms 

To develop the understanding of microbial taxonomy and introduction to 

diversity To understand and perform the techniques of micro lab. 

Course outcome: 

To understand the biology of bacteria 

Understanding of basic concepts of microbiology lab 

An overview of physical and chemical methods in 

microbiology Mode of Teaching: Practical   

Practical List: 

1. of bacteria from soil/water/Air using serial dilution method. 

2. Isolation and enumeration fungi from soil/water/Air using serial dilution method. 

3. Counting of bacterial population by the use of spectrophotometer. 

4.  To study morphology of fungi and microscopic study 

5. To study gram staining 

 

6. To study acid fast staining 
 

7. To study endospore staining 
 

8. To study cell wall staining 
 



 

9. To study capsule staining 
 

10. To study motility of bacteria using hanging drop technique. 
 

11.  Growth curve of bacteria 
 

12. To perform yeast demonstration using sugar 
 

13. Physical agent of control: moist heat, dry heat and UV radiations 
 

14. Chemical agents of control: evaluations of anticeptics/alcohol/  
 

15. Chemical agents of control: evaluations of disinfectants (Phenol Coefficient) 
16.  

 
17. To perform a Biuret test for protein. 

 
18. To study  

 
19. To perform Fehling's test for Carbohydrate. 

 
20. Study research Paper 

 
 
Reference: 
 

1. Microbiology laboratory manual second edition revised pattern by gayne Bablanian  Jainine 
Payne. 
 

2. Microbiological edition practical edition by Amita Jain. 
 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 





 

 
 

BMMML108 Microbial Physiology and Metabolism 

University: MGM University, Aurangabad Faculty: Basic and Applied Science 

Institute: Institute of Biosciences and Tech. Degree: B.Sc. (Hons) Microbiology 

Course Unit Code: BMMML108 

Course Unit Title: Microbial Physiology and Metabolism 
 

Credits allocated: 2 (2 Theory+0 Practical) Level of Study: UG 
 

Mode of delivery, planned learning activities and teaching method: Lecture 2 hrs / weekly 

Recommended Year /Semester:  Year I/ Semester II 

Prerequisites for registration: Registration of a student in various courses in consultation with 

the respective course teacher and Adviser and acceptance by the principal. The approved 

courses must be mentioned in the roster form. 

Course Objectives: 

 
To study the concepts of Physiology of microbes and their metabolism  

Course Outcomes: 
 
Students have developed a good knowledge of the development of the discipline of 

Microbiology and the contributions made by prominent scientists in this field. Have 

developed a very good understanding of the characteristics of physiology of microbes, 

environment factors which affect growth of microbes, respiration and photosynthesis.  

Detail Syllabus (30 lecture) 
Unit I: Microbial Growth and Effect of Environment on Microbial Growth (8 lecture) 
Definitions of growth, measurement of microbial growth, Batch culture, Continuous culture, 

generation time and specific growth rate, synchronous growth, diauxic growth curve 

Microbial growth in response to environment Temperature (psychrophiles, mesophiles, 

thermophiles, extremophiles, thermodurics, psychrotrophs), pH (acidophiles, alkaliphiles), 

solute and water activity (halophiles, xerophiles, osmophilic), Oxygen (aerobic, anaerobic, 

microaerophilic, facultative aerobe, facultative anaerobe), barophilic. Microbial growth in 

response to nutrition and energy  Autotroph/Phototroph, heterotrophy, 

Chemolithoautotroph, Chemolithoheterotroph, Chemoheterotroph, Chemolithotroph, 

photolithoautotroph, Photoorganoheterotroph. 



 

 
Unit II: Nutrient uptake and Transport (5 lecture) 

 
Passive and facilitated diffusion Primary and secondary active transport, concept of uniport, 

symport and antiport, Group translocation. 

 
Unit III: Chemo heterotrophic Metabolism  Aerobic Respiration 

(7 lecture) 

Concept of aerobic respiration. EMP, ED, Pentose phosphate pathway, TCA cycle, Electron 

transport chain: components of respiratory chain, comparison of mitochondrial and bacterial 

ETC. 

 
Unit IV: Chemoheterotrophic Metabolism- Anaerobic respiration and fermentation (10 
lecture) 

 
Anaerobic respiration with special reference to dissimilatory nitrate reduction 

(Denitrification; nitrate /nitrite and nitrate/ammonia respiration; fermentative nitrate 

reduction); Fermentation - Alcohol fermentation. Lactate fermentation (homofermentative 

and heterofermentative pathways). Introduction to phototrophic metabolism: an Overview - 

groups of phototrophic microorganisms, anoxygenic vs. oxygenic photosynthesis with 

reference to photosynthesis in green bacteria, purple bacteria and cyanobacteria. Nitrogen 

metabolism an overview. 



 

Reference Books: 

 
1. Madigan MT, and Martinko JM (2014). Brock Biology of Microorganisms. 14th 

edition. Prentice Hall International Inc. 

2. Moat AG and Foster JW. (2002). Microbial Physiology. 4th edition. John Wiley &Sons 

3. Stanier RY, Ingram JI, Wheelis ML and Painter PR. (1987). General 

Microbiology. 5th edition, MacMillan Press. 

4. Madigan MT, and Martinko JM (2014). Brock Biology of Microorganisms. 14th edition 

     Prentice Hall International Inc. 

5. Moat AG and Foster JW. (2002). Microbial Physiology. 4th edition. John 

Wiley &Sons 

6. Moat AG and Foster JW. (2002). Microbial Physiology. 4th edition. John Wiley &Sons 

7. Gottschalk G. (1986). Bacterial Metabolism. 2nd edition. Springer Verlag. 

8. 

Microbiology. 9th edition. McGraw Hill Higher Education 

 

              Text Book: 

1. Reddy SR and Reddy SM. (2005). Microbial Physiology. Scientific Publishers India Gottschalk G. 
(1986). Bacterial Metabolism. 2nd edition. Springer Verlag. 

2. Reddy SR and Reddy SM. (2005). Microbial Physiology. Scientific Publishers India 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

BMMML109 Biology Concept and Connection Investigation and Application 

 
University: MGM University, Aurangabad Faculty: Basic and Applied Science 

 
Institute: Institute of Biosciences and Tech. Degree B.Sc (Hons) Microbiology 
Course Unit Code: BMMML109 

Course title: Biology Concept, Connection Investigation and Application 
Credits allocated: 3 (3 Theory+0 Practical) Level of Study: UG 

Mode of delivery, planned learning activities and teaching method: Lecture 3 hrs / weekly 
 

Recommended Year /Semester: Microbiology, Year I/ Semester II 
Prerequisites for registration: Registration of a student in various courses in consultation with the 

respective course teacher and Adviser and acceptance by the principal. The approved courses must be 

mentioned in the roster form. 

 
Course Objectives: 
To familiarize students with the Biology concept. structure of genetic material, organization 

of genes, genetic code and mechanisms involved in the expression of genetic material in 

final functional form. 

Course outcome 

 
Students will acquire knowledge about biology concept       
Detail Syllabus: (45 Lectures) 

 
UNIT 1 Eukaryotic and prokaryotic cell                                                      (9 lecture) 
Eukaryotic and prokaryotic cell, organelle structure and functions, Integrated cellular functions, 

Apoptosis and natural cell death. 

Brief account on plant and animal cells. Viruses  structure and features, types of viruses 

Building blocks of cell 

CARBOHYDRATES- nomenclature, structure and functions, monosaccharides, 

disaccharides, polysaccharides, homopolysaccharides, hetero polysaccharides, Glycoproteins 

LIPIDS- Classification and functions; Fatty Acids- even-odd, saturated and unsaturated, length, 

nomenclature, TAGs, Phospholipids, Steroids, lipoprotein, Cholesterol; Amphipathic lipids, 

Soaps and detergents. 

 



 

UNIT 2 Nucleic Acid                                                                                          (9 lecture) 

 
NUCLEIC ACID- Nucleotides, structure and nomenclature, DNA structure, different forms 

of DNA, measurement units. Denaturation, Tm value, melting point and renaturation. 

Structure of RNA and its types, role of different RNA, Ribozymes. 
 

UNIT 3 PROTEINS- functions & its chemical nature                                      (9 lecture) 

 
PROTEINS- functions chemical nature; Amino acid structure and properties, peptide bond, 

Levels of protein structure- primary, secondary (alpha helix and beta structures), tertiary and 

quaternary structure. Other bonds in protein structure, examples. Properties of proteins and 

their classification , Protein denaturation, Determination of protein structure, Isolation and 

purification of proteins. 

 
UNIT 4 Enzymes                                                                                                 (9 lecture) 

 
ENZYMES- Historical events in discovery, nomenclature and classification, properties, 

Enzyme activity, Factors affecting enzyme activity like concentration of substrate or 

enzyme or product, temperature, pH, Active center of enzymes, Enzyme inhibition, 

Coenzymes, Enzyme action. 

 
UNIT 5 Techniques in RDT                                                                                     (9 lecture) 

 
TECHNIQUES in RDT, DNA isolation, RNA isolation, Protein isolation, gel electrophoresis, 

Reference Books- 
 

1. Biology: Concepts and Investigations , Mariëlle Hoefnagels , 2, illustrated 

 
2. Biology: Concepts and Applications 10th Edition by Cecie Starr, Christine 

Evers , Lisa Starr 

 

   Text Book:  
 
 

1. Biology: Concepts and Applications, Cecie Starr, Christine Evers, Lisa Star 

2. Biology Concepts And Investigations, Mariëlle Hoefnagels: McGraw-Hill Europe 
 
 
 
 



 

BMVSP114 Micro Lab-II 
 

University: MGM University, Aurangabad Faculty: Basic and Applied Science 

Institute : Institute of Biosciences and Tech. Degree: B. Sc (4 year Hons/Hons. 

With res.) Microbiology  

Course Unit Code: BMVSP114 

Course Unit Title : Micro Lab-II 

Credits allocated : (0 Theory+ 4 Practical) Level of Study : UG Recommended 

Year /Semester : Microbiology , Year I/ Semester II 

Prerequisites for registration: Registration of a student in various courses in consultation 

with the respective course teacher and Adviser and acceptance by the principal. The approved 

courses must be mentioned in the roster form. 

Thrust Area: 

1. Antimicrobial resistance 

2. Host Microbe interactions (Plants, Animals, Humans, etc) 

3. Microbial genomics 

4. Microbial analysis 

5. Bioremediation 

6. Microbial ecology 

7. Bioprospecting (Biofuel, Biofertilizer, etc) 

8. Microbial pathogenesis 

9. mRNA technology 

10. Synthetic biology 

11. Cyanobacterial and algal biotechnology 

 

 Ideas of lab: 

Defining project ideas is crucial for setting realistic expectations and laying out a clear 

vision for a project life cycle. Project-based learning not only provides opportunities for 

students to collaborate or drive their own learning, but it also teaches them skills such 

as problem solving, and helps to develop additional skills integral to their future, such 

as critical thinking and time management.



 

 Literature survey: 

A literature review establishes familiarity with and understanding of current research in 

a particular field before carrying out a new investigation. Conducting a literature review 

should enable you to find out what research has already been done and identify what is 

unknown within your topic. 

1. Implementation: 

Follows closely the design, uses appropriate techniques with skill and understanding to 

produce a good solution. 

2. Evaluation: 

Clearly relates to the problem. Shows a good understanding and appreciation of the 

solution. Objectives of what has been done. 

3. lab Log: 
 

a.  
 

b. The quality of the work produced by the individual student. 
 

c. integration and co-operation with the rest of the group. 
 

d. The completeness of the logbook & time to time signature of guide 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

BMSELl115              

                                        Explorations in Microbiology -I 

  
 

University: MGM University, Aurangabad Faculty: Basic and Applied Science 
 

Institute: Institute of Biosciences and Tech. Degree: B.Sc (4 year Hons./Hons. With res.) Microbiology 
 

Course Unit Code: BMSELl115 
 

Course Title: Explorations in Microbiology -I 
 

Credits allocated: 2 (2 Theory & Practical) Level of Study : UG 
 

Mode of delivery, planned learning activities and teaching method: Lecture 4 hrs / weekly 
 

Recommended Year /Semester: Microbiology, Year I/ Semester II 
 

Prerequisites for registration: Registration of a student in various courses in consultation with the 

respective course teacher and Adviser and acceptance by the principal. The approved courses must be 

mentioned in the roster form. 

 
Course Objectives: 

 
To introduce various microorganisms present in the environment and acquaint with common 

equipment used in routine microbiology laboratory. 

Course outcomes: 

 
By the conclusion of this course, the students  

 
Have developed a very good understanding of the characteristics of different types of 

microorganisms, methods to organize/classify these into and basic tools to study these in the 

laboratory. Are able to explain the useful and harmful activities of the microorganisms.. 

Are able to perform basic experiments to grow and study microorganisms in the



 

 

Practical list: 

1.Isolation of  Microorganism from soil. 

2. Preservation of microbes. 

3. Growth of microorganisms on various carbon sources. 

4. Growth of microorganisms on various nitrogen sources. 

5. Determination of growth rate of microorganisms. 

6. Effect of pH on the growth of microorganisms. 

7. Effect of temperature on the growth of microorganisms. 

8.  Effect of osmotic pressure on the growth of microorganisms. 

9. Studies on aerobic respiration with suitable substrates. 

10. Studies on anaerobic respiration with suitable substrates. 

11. Studies on growth regulation by chemicals. 

12. Studies on bacterial photosysnthesis. 

13. Nitogen fixation 

14.  Studies on enzyme induction/assay in microorganisms. 

15. Influence of metabolic intermediates on microbial growth and function. 

16.  Studies on different factors affecting growth and secondary metabolite production in  

microorganisms. 

17. Use of P sources for studying P uptake by microorganisms. 

18. Use of K sources for studying K uptake by microorganisms 

19. Lethal effect of temperature on micro-organism(TDP) 

20. Lethal effect of temperature on micro-organism(TDT) 

21. Effect of Ph on micro-organism. 

22. Effect of salt concentration  

23. To study the protein hydrolysis test. 

24. To study a research paper. 



 

 

References: 

 
1) .Atlas, R. M. (1997) Principles of Microbiology, 2nd edition, W.M.T.Brown 

Publishers, Dubuque, USA. 

2) .Cappuccino J and Sherman N. (2010) Microbiology: A Laboratory Manual, 

9th edition, Pearson Education Limited, New Delhi 

3) .Parija S.C. (2005) Text Book of Practical Microbiology, 1st edition, Ahuja 

Publishing House, New Delhi. 

4) . Dubey RC and Maheshwari DK (2004) Practical Microbiology, 1st edition, S. 

Chand and Co., Delhi. 

5) .Harley, J. P. and Prescott L. M. (2002) Laboratory Exercises in Microbiology, 5th 

edition, The McGraw-Hill Co., New York 

6) . Benson H. (2001) Microbiological Applications Lab Manual, 8th 

edition, The McGrawHill Companies, New York 

7) .Aneja K.R. (1996) Experiments in Microbiology, 3rd edition, 

WishwaPrakashan, New Delhi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

BBMMP116 Bio Skill Set Laboratory-I 
 

University: MGM University, Aurangabad Faculty: Basic and Applied Science 
 

Institute: Institute of Biosciences and Tech. Degree: B. Sc (4 year Hons./ hons. With res.) 
Microbiology 

 
Course Unit Code: BBMMP116 Course Title: Bio-skill Sets laboratory 

 
Credits allocated: 1 (0 Theory+2 Practical) Level of Study: UG 

 
Mode of delivery, planned learning activities and teaching method: 2 hr/week 

Recommended Year /Semester: 

Microbiology, Year 1/ Semester II 
 

Prerequisites for registration: Registration of a student in various courses in consultation with the 

respective course teacher and Adviser and acceptance by the principal. The approved courses must 

be mentioned in the roster form. 

 Course Objectives: 
 
 To equip students with basic skills required for carrying out experiments in biology laboratories. 
 
 Course outcomes: 
 

Students should understand the importance of safety while working in a 

laboratory. Be familiar with handling of chemicals, Understand principles and 

proper handling of analytical instruments. Be comfortable with basic procedures 

required for carrying out experiments . Mode of Teaching: Laboratory exercises 

  Detailed Syllabus: 
 

 
 

1. Study of Eukaryotic and Prokaryotic cells 
 

2. To Study different phases of stages by using slides. 
 

3. Isolation of protein  
 

4. Isolation of human microflora from skin. 
 

5. Separation of dyes by gel electrophoresis method. 
 

6. To determine the surface tension of the given liquid using stalagmometer 
 

7. Qualitative test for carbohydrates. 



 

 
8. Estimation of reducing sugar by Sumner's method. 

 
9. Blood staining 

 
10. RA detection. 

 
11. To study widal test detection of typhoid. 

 
12. To study Biodegradable waste 

 
13. To study non-Biodegradable waste  

 
14. To observe the epidermal cell from onion. 

 
15. To observe the stomatal cell from leaves. 

 
16. Isolation of Enzyme 

 
17. Effect of temperature on enzyme 

 
18. Effect of ph on enzyme 

 
19. To study Thin layer chromatography 

  
20. To study Paper Chromatography 

 
21. To Study a Research paper. 
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