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INDUSTRIAL MICROBIOLOGY
COURSE INTRODUCTION

The course has been designed to give a thorough understanding of fermentation technology, outline
the process, types of fermentations, design, and handling of industrial fermenters, and the processes
and techniques used in product recovery and purification. Also, the course focuses on various
aspects of new product development, regulatory mechanisms, and biosafety implications on the
industrial scale. The laboratory syllabus is focused on various analytical microbiology techniques
used in the quality control and quality assurance of various industrial and pharmaceutical products.

LEARNING OUTCOMES

On the completion of the course, the students will:

1. Be able to understand the historical prospects in the development of various industrial
products, outline of the fermentation process, stages in upstream and downstream
processing of fermentation

2. Be able to understand the process and regulatory requirements to develop and introduce a
new product into the market, intellectual property (IP) rights, and related biosafety
requirements on an industrial scale

3. Be able to apply various analytical microbiology techniques used in the quality testing and
quality control of industrial and pharmaceutical products, in-process control and quality
assurance

COURSE CONTENT

The introduction; historical perspectives and brief overview of the fermentation technology and
industrial products obtained by microbial fermentation, secondary metabolism/metabolites,
Industrial Microorganisms; major industrial strains, world’s major strain collections, industrial
strains development, Fermentation Raw Materials; major carbon and nitrogen sources, cost and
availability, Fermentation Systems; types and modes of fermentation, fermenter design and
construction, control of chemical and physical parameters, stages in submerged fermentation
process, solid substrate fermentation, Downstream Processing; cell separation, cell disruption,
product recovery, purification, and finishing steps, Product development, regulation and safety;
development of new industrial products, regulatory bodies, biosafety on industrial scale

PRACTICALS

Introduction and overall land scape of the pharmaceutical and fermentation industry, introduction
to clean rooms and clean room classes, Area monitoring/Environmental monitoring techniques




used in pharmaceutical industry, Design of sterile labs and sterility testing of pharmaceutical
products, Endotoxin testing (LAL test, gel clot method, High performance liquid chromatography
(HPLC), Gas chromatography (GC) and their applications in quality testing, methods of
preservation of industrially important microbial strains (lyophilization/freeze drying process)
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ASSESSMENT

Sr. No. Elements Weightage Details

1. Midterm 35% Written Assessment at the mid-point of the semester.
Assessment

2. Formative 25% Continuous  assessment  includes  Classroom
Assessment participation, assignments, presentations, viva voce,
attitude and behavior, hands-on activities, short tests,
projects, practicals, reflections, readings, quizzes etc.
3. Final 40% Written Examination at the end of the semester. It is
Assessment mostly in the form of a test, but owing to the nature
of the course the teacher may assess their students
based on term paper, research proposal development,

fieldwork , report writing etc.




