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PREAMBLE: 

 

Biotechnology, broadly defined, includes any technique that uses living organisms, or parts of such 

organisms, to make or modify products, to improve plants or animals, or to develop microorganisms 

for specific use. The interdisciplinary nature of biotechnology integrates living systems including 

animal, plant and microbes and their studies from molecular biology to cell biology, from 

biochemistry to biophysics, from genetic engineering to stem cell research, from bioinformatics to 

genomics-proteomics, from environmental biology to biodiversity, from microbiology to bioprocess 

engineering, from bioremediation to material transformation and so on. Biotechnology is the science 

of today and tomorrow. It has applications in all major service sectors i.e. health, agriculture, industry, 

environment etc. Biotechnology as an application science has taken firm footing in many countries, 

abroad where a number of transgenic crops, genetically modified food and recombinant therapeutic 

molecules for human and animal health are available in the market. Biotechnology as a science of 

service to human society is yet to make inroads in India 

With the advent of the World Wide Web in the early nineties and its subsequent growth, the latest 

research trends have become accessible from drawing rooms across the globe. This acted as a 

positive feedback mechanism in increasing the pace of research in all fields including Chemical 

Engineering and Biotechnology. This was the motivation for an in-depth analysis of what is 

actually required for today’s technology. It is also important to take advantage of the freely 

available software to enhance the quality and quantity of material that can be covered in the 

classroom.  

This restructured syllabus is therefore intended to combine the principles of physical, chemical 

and biological sciences along with developing advanced technology. The undergraduate 

curriculum is prepared to impart primarily basic knowledge of the respective subject from all 

possible aspects. In addition, students will be trained to apply this knowledge particularly in day-

to-day applications of biotechnology and hence get a flavor of research. 
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SEMESTER I 

Course Code 
Course 

Type 
Course Title Credits Lectures (Hrs.)/ week 

SIUBTMJ111 DSC-Major 

Basic 

Biotechnology 

I 

3 3 

SIUBTMJP111 

DSC-Major Practical in 

Basic 

Biotechnology 

I 

1 2 

SIUBTMN111 
DSC-Minor Bioorganic 

Chemistry I 
3 3 

SIUBTMNP111 

DSC-Minor Practical in 

Bioorganic 

Chemistry I 

1 2 

SIUBTOE111 OE 
Food and 

Nutrition 
4 4 

SIUENAE111 AEC English 2 2 

SIUSFVE111 VEC 
Environment 

Studies 
2 2 

SIUSFIK111 IKS 

Indian 

knowledge 

system 

2 2 

SIUBTVS111 VSC 
Microbial 

Techniques 

1(Theory) 

+ 

1(Practical) 

2 

SIUBTSE111 SEC 
Analytical 

Skills  

1(Theory) 

+ 

1(Practical) 

2 

  Total  22  
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SEMESTER II 

Course Code Course Type Course Title Credits 

Lectures 

(Hrs.)/ 

week 

SIUBTMJ121 DSC-Major 

Basic 

Biotechnolog

y II 

3 3 

SIUBTMJP121 

DSC-Major Practical in 

Basic 

Biotechnolog

y I 

1 2 

SIUBTMN121 
DSC-Minor Bioorganic 

Chemistry-II 
3 3 

SIUBTMNP121 

DSC-Minor Practical in 

Bioorganic 

Chemistry-II 

1 2 

SIUBTOE121 OE 

Introduction 

to Forensic 

Science 

4 4 

SIUENAE121 AEC 
Language- 

English 
2 2 

SIUSFVE121 VEC 
Understandin

g India 
2 2 

SIUBTVS121 VSC Biofertilizers 

1(Theory) 

+ 

1(Practical) 

2 

SIUBTSE121 SEC 
Tissue 

Culture 

1(Theory) 

+ 

1(Practical) 

2 

 

Field projects/ 

Internships/ 

Apprenticeship

/ Community 

engagement 

and services 

NCC/NSS/ 

Sports / 

Cultural 

2 2 

  Total  22  
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Semester I 

COURSE 

CODE 
TITLE CREDITS LECTURES 

VSC Microbial techniques 
2 

(1+1) 

1 lecture = 

1 hour 

Course 

Outcomes 

On successful completion of the course, students will be able to  

● describe the principles which underlie sterilization of culture media, glassware 

and plasticware to be used for microbiological work 

Unit I 

 

Enumeration of Microorganisms: Direct and 

Indirect Methods: Direct microscopic count – Breed’s 

count, Petroff -Hausser counting chamber, 

Hemocytometer. Viable count – Spread plate and Pour 

plate technique. Turbidity measurements – 

Nephelometer and spectrophotometer techniques (7L) 

Growth curve: Phases of growth, generation time, 

growth rate (3L) 

Sterilization and Disinfection: Definition, 

Sterilization of media and glass wares; Types and 

Applications- Dry Heat, Steam under pressure, Gases, 

Radiation and Filtration; Chemical Agents and their 

Mode of Action- Aldehydes, Halogens, Phenol, 

Alcohol, and Detergents; Ideal Disinfectant- 

Properties, and Evaluation of Disinfectant (5L) 

1 15 

    

Practical 

1. Introduction of laboratory instruments-

Autoclave, Hot air Oven, Incubator, pH meter, 

Rotary Shaker and Centrifuge 

2. Sterilization of media and glassware 

3. Enumeration of microorganism by pour plate 

and spread plate method 

4. Enumeration by Breed’s count 

5. Growth curve of E. coli 

6. Effect of pH and temperature on growth of 

microorganisms 

7. Principles and practices of lab safety, 

Decontamination and disposal 

1 15 
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SEMESTER II 

 

COURSE 

CODE 
TITLE CREDITS LECTURES 

VSC 
Biofertilizer production 

2 
1 lecture = 

1 hour 

Course 

Outcomes 

On successful completion of the course, the student will understand the basics of 

biofertilizer production, examples of bacterial biofertilizers, and composting. 

Unit I 

 

Introduction, History and concept of Bio fertilizers, 

status scope and importance of Bio fertilizers, 

Classification of Bio fertilizers.(3L) Nitrogen 

fixation(2L) 

Features of bacterial Biofertilizers- Azospirillum, 

Azotobacter, Bacillus, Pseudomonas, Rhizobium and 

Frankia; Cyanobacterial biofertilizers- Anabaena, 

Nostoc, Hapalosiphon and fungal biofertilizers- AM 

mycorrhiza and ectomycorrhiza.(3L) 

Biofertilizers -Storage, shelf life, quality control and 

marketing. Factors influencing the efficacy of bio 

fertilizers.(3L) 

Composting - Procedure and factors involved in the 

development of compost.(2L) 

Determination of good quality compost using various 

physical and chemical parameters(2L) 

1 15 

  
  

Practical 

1. Study of Permanent slides of Cyanobacteria 

2. Isolation and enrichment of Azotobacter species 

3. Isolation and enrichment of Rhizobium species 

4. Production of compost at the lab scale 

5. Determination of good quality of compost using 

physical parameters viz. pH, Moisture content, 

Specific gravity, Water holding capacity etc. 

6. Determination of good quality of compost using 

chemical parameters viz. Carbon content and 

Calcium content. 

7. Production technology: Strain selection, 

sterilization, growth 

1 15 
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