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SYLLABI OF BIOTECHNOLOGY SEC PAPERS
SEMESTER-I

BTC SEC 101

MICROBIOLOGY
Marks = 100 [ESE (50) IT (20) LAB (30)]

Course Objective: The objective of the course in Microbiology is to provide students with a
comprehensive understanding of the field of microbiology, including the history,
classification, morphology and cell structure of microorganisms. The course aims to explain
the basic concepts of microbial growth, culture techniques and sterilization methods. It also
covers various applications of microbiology in environmental, industrial, agricultural, food,
and fermented food sectors.

PART-A: Theory
Contact hours: 30

UNIT 1 (6 Lectures)
History of microbiology: major discoveries and contributors to the field. Microbial
classification: criteria for grouping microorganisms and major taxonomic groups. Overview
of microorganisms: cell structure of major groups of microorganisms - bacteria, algae, fungi
and protozoa; unique features of viruses.

UNIT 2 (6 Lectures)
Microbial growth: growth curve; generation time; factors affecting growth of bacteria;
nutritional categories of micro-organisms Genetic exchange in bacteria: conjugation
transformation and transduction.

UNIT 3 (5 Lectures)
Microbial culture techniques: preparation of culture media; inoculation; pure culture
techniques. Sterilization techniques: Physical and chemical methods for sterilization.

UNIT 4 (7 Lectures)
Environmental microbiology: nutrient cycling and biogeochemical processes — e.g. carbon,
nitrogen and phosphorous. Industrial microbiology: microbial production of antibiotics and
enzymes. Agricultural microbiology: plant growth promoting bacteria; plant-microbe
interactions — e.g. legume-rhizobia interaction; biocontrol agents.

UNIT 5 (6 Lectures)

Food Microbiology: important microorganisms in food microbiology; major food born
infections; preservation of various types of foods. Fermented Foods: Introduction to
fermented foods; importance of fermented foods; probiotics and their potential health
benefits.
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PART-B: Practical /Project/Field work
Contact hours: 30

The following is the list of practicals:

No ook owhE

Preparation of media & sterilization methods

Serial dilution technique

Isolation of bacteria from air

Isolation of bacteria from water

Isolation of bacteria from soil

Grams staining and biochemical characterization of bacteria
Antibiotic sensitivity test

Course Outcomes: By the end of the course, students will be familiar with the morphology
and cell structure of various microorganisms, including bacteria, algae, fungi, protozoa, and
viruses. Students will understand microbial growth and the mechanisms of genetic exchange
in bacteria, including conjugation, transformation, and transduction. They will develop
proficiency in microbial culture techniques, and attain knowledge on physical and chemical
methods of sterilization in microbiological practices. Students will gain knowledge about the
role of microorganisms in nutrient cycling and biogeochemical processes. Additionally,
students will learn the diverse role of industrial microbiology, agricultural microbiology and
food microbiology.
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