UPDATED Scheme of Exams. & Syllabi for B.Sc.
B.SC. INDUSTRIAL MICROBIOLOGY
                                                  Revised Scheme of Examination

B.Sc.-I

Semester-I

Paper No.        Nomenclature                                            Max.    (Ext. + Int.)           Hours

                                                                                             Marks           
Paper-I        Fundamentals of Industrial Microbiology          50         (45+5)                    3 hrs                                                      

Paper-II       Microbial Biochemistry                                     50         (45+5)                    3 hrs

Paper-III      Practical (Continued)                        

Semester-II
Paper-I         Basic Microbial Techniques                              50         (45+5)                    3 hrs
Paper-II        Microbial Genetics                                            50         (45+5)                    3 hrs

Paper-III       Practical                                                           100                                   3+3 hrs

                                                                                                                                    (in 2 days)

B.Sc.-II

Semester-III

Paper-I         Microbial Physiology                                         50          (45+5)                  3 hrs
Paper-II        Environmental Microbiology-I                          50          (45+5)                  3 hrs
Paper-III       Practical (Continued)                                                            

Semester-IV

Paper-I         Food Microbiology                                             50          (45+5)                  3 hrs

Paper-II        Environmental Microbiology-II                         50          (45+5)                  3 hrs

Paper-III       Practical                                                            100                                  3+3 hrs

                                                                                                                                   (in 2 days)

                      On the job summer training (One Month)          

B.Sc.-III
Semester-V

Paper-I         Agricultural Microbiology                                   50         (45+5)                 3 hrs

Paper-II        Fermentation Technology                                    50         (45+5)                 3 hrs
Paper-III       Practical (Continued)

Semester-VI
Paper-I         Microbial Biofertilizer                                         50         (45+5)                  3 hrs
Paper-II        Microbial Biotechnology                                     50         (45+5)                  3 hrs

Paper-III       Practical                                                               70                                 3+3 hrs

                                                                                                                                    (in 2 days)   

Paper-IV      Submission and evaluation of                              30

                     ‘on the job summer  training’ report   

                                                                   Grand Total         900
· Practical Examination  will be held at the end of Semester II,IV& VI

B.Sc.-I (INDUSTRIAL MICROBIOLOGY)

SEMESTER-I
Paper-I Fundamentals of Industrial Microbiology

                                                                                                  Max. Marks: 50
                                                                                                    (Ext.45+Int.5)                                                                     

                                                                                            Time: 3 Hours                                          

Note: - Seven questions of equal marks will be set in all. First question will be compulsory and of objective type covering the whole syllabus. Remaining 6 questions will be set from two units, three from each unit. Students are required to attempt 5 questions in all, selecting at least two questions from each unit and one compulsory question.

                                               UNIT- A

Introduction, scope and development of industrial microbiology.

Introduction, scope and historical development (discovery era, transition period, golden age and microbiology in the twenty first century) of microbiology. Application of microorganisms in various industries.

Biology of microorganisms
Morphology and characteristics of various groups of microorganisms, Bacteria (Actinomycetes, Mycoplasma, Cyanobacteria),Archea, Viruses, Protozoa, Algae and Fungi.Ultrastructure of a bacteriophage and a bacterial cell. Various methods of staining of bacteria- simple, Gram, endospore, capsule, flagella and negative.

                                                UNIT- B

Fundamentals of nutrition and culture techniques

Nutritional requirements and nutritional types of bacteria. Pure culture techniques –pour plate, spread plate, streak plate and serial dilution agar plate method. Advantages and disadvantages of various techniques. 

Culture medium and preservation of cultures 

Methods of Sterilization used in industrial microbiology-physical and chemical.  Culture medium- Preparation and types. Preservation of microbial culture- serial subculture, at very low temperature, overlaying culture with mineral oil, lyophilization   or freeze drying, in liquid nitrogen.
Reference Books:

· Aneja, K.R. et al. : A text book of basic and Applied Microbiology,

New Age International Publishers, New Delhi

· Powar,C.B. & Daginawala,H.F.: General Microbiology Vol.1, Himalaya Publishing House, Bombay

· Patel, A.H.: Industrial Microbiology, McMillan India.

· Pelczar, M.J., Chan, E.C.S. & Krieg, N.R.: Microbiology, Tata Mc Graw-Hill Publishing Company Limited, New Delhi.
· Tauro, Yadav & Kapoor. : Microbiology, New Age International Publishers, New Delhi.

Semester-I
Paper- II:  Microbial Biochemistry 
                                                                                                  Max. Marks: 50
                                                                                                    (Ext.45+Int.5)                                                                     

                                                                                            Time: 3 Hours                                                                                                                              

Note: - Seven questions of equal marks will be set in all. First question will be compulsory and of objective type covering the whole syllabus. Remaining 6 questions will be set from two units, three from each unit. Students are required to attempt 5 questions in all, selecting at least two questions from each unit and one compulsory question.
                                                           UNIT- A
Cell and its macromolecules
Cellular organization of procaryotes & eukaryotes and their macromolecules

Water

Structure, hydrogen bonding, solvent properties, ionization and fitness of the aqueous environment for living organisms.

Carbohydrates 

Classification, physical and Chemical Properties of Carbohydrates, Structure and properties of Starch, Cellulose, Glycogen.

Lipids

Classification, structure and functions. Physical and chemical properties of lipids.
Nucleic acids
Structure, types and functions of DNA & RNA
                                         UNIT-B

Amino acids and proteins

Classification, Structure and properties of amino acids. Henderson and Hesselbalch Equation for Ionization of amino acids and Zwitter Ionic Property. Classification, structure and properties of proteins. 

Enzymes

Classification, coenzymes, cofactor, isozymes. Thermodynamics explanation of enzyme catalysis, reaction orders. Derivation of Michaelis Menton kinetic equation. Competitive, uncompetitive and noncompetitive inhibition. 

Reference Books:

· Jain, J.L.: General Biochemistry- S. Chand & Co.
· Nelson, David L. & Cox, Michael M.: Lehninger : Principles of Biochemistry, Freeman, W.H. and company. 

· Powar,C.B. & Daginawala,H.F.: General Microbiology vol.-I, Himalaya Publishing House, Bombay.
· Satyanarayan, U.: Biochemistry- Books & allied Pvt.Ltd. 

                                                         Semester-I                                 

Paper-III Practical 
1. Laboratory rules, an introduction to tools, equipments and other requirements in Microbiology laboratory.

Equipments: - Autoclave, Oven, Incubator, Laminar air flow Hood, water bath, Quebec colony counter, Refrigerator, Microscope.

2. Preparation of culture media: Nutrient agar and potato dextrose agar, Autoclaving and sterilization of glassware and culture medium.

3. Preparation of agar plates, agar slants and deep tubes.

4. Use of microbiological techniques for isolation of bacteria from soil.

(a) Pour plate.

(b) Spread plate.

(c) Streak plate.

5. Standard plate count

6. Staining techniques:-

(a) Simple

(b) Gram staining

(c) Negative staining 

(d) Endospore staining

Semester-II
Paper-I:  Basic Microbial Techniques 
                                                                                                         Max. Marks: 50
                                                                                                           (Ext.45+Int.5)                                                                     

                                                                                                    Time: 3 Hours                                                                                                                                     

Note: - Seven questions of equal marks will be set in all. First question will be compulsory and of objective type covering the whole syllabus. Remaining 6 questions will be set from two units, three from each unit. Students are required to attempt 5 questions in all, selecting at least two questions from each unit and one compulsory question.
                                              UNIT -A

Microscopy & Micrometry

Simple Microscopy, dark field microscopy, Phase Contrast Microscopy, Fluorescence and Electron Microscopy (TEM and SEM). Calibration of ocular micrometer. Isolation & cultivation of microorganisms.

Chromatography Techniques.

Paper Chromatography, Thin Layer Chromatography, Column Chromatography. Types of Chromatography- Adsorption, Partition, Gas liquid Chromatography, Gel permeation, Ion exchange and Affinity Chromatography. Gel-electrophoresis.

                                                      UNIT- B

Instruments -Basic Principles and Usage.

pH-Meter- Basic Principle, working and application. 
Colorimetry, Spectrophotometry- Basic Principle, laws of absorption and absorption spectrum. The chromophore concept. The instrumentation of UV, visible and infrared spectrophotometry and its application.

Centrifugation- relative Centrifugation force, instrumentation and its application.

Fermentation and fermentor

Concept of fermentation and discovery of fermentation. Fermentor-its parts & function. Types of fermentor-batch, continuous and fed batch.

Reference Books:

· Aneja, K.R. : Experiments in Microbiology, Plant Pathology and Biotechnology, New Age International Publishers, New Delhi

· Kathleen P.T& Arthur T. Foundations in Microbiology. Basic Principles. McGraw Hill.

· Sawhney, S.K. & Singh Randhir : Introductory Practical  Biochemistry, Narosa Publishing House, New Delhi

· Welson and Goulding: Tools and techniques in Biology.
Semester-II

Paper II: Microbial Genetics 
                                                                                                 Max. Marks: 50
                                                                                                    (Ext.45+Int.5)                                                                     

                                                                                            Time: 3 Hours                                                                                                                             
Note: - Seven questions of equal marks will be set in all. First question will be compulsory and of objective type covering the whole syllabus. Remaining 6 questions will be set from two units, three from each unit. Students are required to attempt 5 questions in all, selecting at least two questions from each unit and one compulsory question.
UNIT-A

Nucleic acids

DNA as genetic material, structure of DNA.Watson & Crick model of DNA. Conformational flexibility of DNA, DNA replication (conservative and semi conservative).

Gene expression and regulation in procaryotes
The genetic code and its characteristics. Central dogma, transcription, translation and protein synthesis. Inhibitors of protein synthesis. Operon concept, inducible and repressible system.Lac operon, its positive and negative regulation.

UNIT- B

Mutation

Molecular mechanism of mutation, forward and reverse mutation, transition, transversion, chemical induced, radiations and base analogues.  Mutation frequency. Application of mutation, Auxotroph, Prototroph, AMES test & replica plating technique.

Genetic Recombination and extra-chromosomal inheritance

Transformation, Transduction and Conjugation. Concept of recombinant DNA technology and its application. Plasmids, Cosmids, Transposons, Overlapping genes, split genes, exon and introns in brief. Concept of genetic recombination.

Reference Books:

· Dubey, R.C. & Maheshwari: A Text book of Microbiology. 

· Gardner E.J., Simmons, M.J. & Snustard, D.P.: Principles of Genetics, John Wiley & Sons. Inc.

· Klug, W.S. & Cummings, M.R.: Concepts of Genetics, Prentice Hall International Inc.

· Powar,C.B.& Daginawala, H.F.: General Microbiology Vol.1, Himalaya Publishing House, Bombay
                                                              Semester –II 

Paper-III Practical 

                                                                                              Max. Marks 100

Time: two sessions of 3 hours each in two days          

1   Separation of amino acids by paper chromatography

2   Separation of amino acids and lipids by thin layer chromatography

3   Measurement of pH of fruit juice.

4.  Carbohydrate estimation by colorimeter.

5.  Protein estimation by colorimeter by Folin-ciocalteu reagent.

6.  Estimation of DNA

7.  Estimation of RNA

8.  Calibration of ocular micrometer.

9.  Measurement of size of a cell.

