SEMESTER III
COMMON POOL OF GENERIC ELECTIVES (GE)

[ GENERIC ELECTIVES (GE-11): Industrial and Environmental Microbiology

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & | Credits Credit distribution of the Eligibility | Pre-requisite
Code course criteria of the course
Lecture | Tutorial | Practical

/

Practice
Industrial and 4 2 0 2 Class XII | Nil
Environmental pass
Microbiology
GE-11

Learning Objectives:

e To introduce students to understand the uses of microbes in industry: concepts, principles,
scope and applications.
e To introduce students to the role of microbes in the environment: concepts, principles,
scope and application.
Learning Outcomes:

Upon successful completion of the course, students will be able to:

e understand how microorganisms are involved in the manufacture of industrial products.
know about design of bioreactors, factors affecting growth and production of bioproducts.
understand the rationale in medium formulation & design for microbial fermentation,
sterilization of medium and air.

e comprehend the different types of fermentation processes and the underlying principles in
upstream and down- stream processing.

e learn the occurrence, abundance, distributionandrole of microorganisms in the
environment.Also, learn different methods for microbial isolation and detection from
different habitats.

e understand the basic principles of environmental microbiology and their application in
waste water treatment, bioremediation and role of microbes in agriculture.

Unit 1: Introduction 4 hours

Scope and importance of microbes in Industry and Environment (Institutes of microbial
research). Bioremediation. Distribution and isolation of microbes in the air, soil and water.
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Unit 2: Bioreactors/ Fermenters and Fermentation process 4 hours
Solid-state and liquid state (stationary and submerged) fermentations; batch and continuous
fermentations; components of a typical bioreactor, types of bioreactors.

Unit 3: Microbial production of industrial importance 12 hours
Microorganisms generally regarded as safe (GRAS), types of media, conditions necessary for
the growth and production of industrially important products, downstream processing and uses;
filtration, centrifugation, cell disruption, solvent extraction, precipitation and ultrafiltration,
lyophilization, spray drying.

Production of enzyme (amylase); organic acid (citric acid); alcohol (ethanol); antibiotic
(penicillin).

Unit 4: Enzyme immobilization 3 hours
Definition, Methods of immobilization, their advantages and applications, large scale
production and application of penicillin acylase.

Unit 5: Microbial flora of water 4 hours
Microorganisms as indicators of water quality: coliform and faecal coliform; role of microbes
in sewage and waste water treatment system.

Unit 6: Microbes and agriculture 3 hours
Legume root nodule symbiosis, Mycorrhizae, Arbuscular Mycorrhiza Fungi (AMF) and its
importance in agriculture.

Practicals: 60 hours

1. Principle and functioning of instruments in microbiological laboratory (autoclave,
laminar flow, incubator, fermenters).
2. Sterilization methods: Wet and dry methods, membrane filters, chemicals.

3. Preparation of different culture media (Potato dextrose agar/Czapek-Dox agar, Luria
Bertani) for isolation of microorganisms from soil using serial dilution agar plating
method and study of aero-microflora.

4. Culturing techniques: Streak plate method, pour plate method and spread plate method.

5. To study the ability of microorganisms to hydrolyse casein/ starch.

6. Production of alcohol using sugar/ jaggery.

7. Observation of AMF colonization in plant roots.

8. A visit to any educational institute/ industry to understand the uses of microbes for

industrial applications and a report to be submitted for the same.
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Examination scheme and mode shall be as prescribed by the

Examination Branch, University of Delhi, from time to time.
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