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Applied and Industrial Microbiology
Spring 2017
BIOL 402-001 / EVPP 490-007

Introduction

Welcome to the course Applied and Industrial Microbiology!

This course is about the use of microorganisms, including in various industrial food producing processes, in
degrading organic pollutants; for example in oil spills, and in wastewater treatment.

¢ Organic pollutants can be degraded completely by micoorganisms.

s Controlled growth of microorganisms results in the production of ethanol, lactic acid and acetic acid.
These processes are used in the food industry.

e Different types of microorganisms are used in, among others, the processes of brewing beer, making
wine, baking bread and producing yoghurt, as they produce the necessary enzymes.

e Appropriate treatment of wastewater is essential for maintaining environmental quality and for reducing
the spread of disease.

The microorganisms in these processes are Fungi and Bacteria.
Bacteria are single celled prokaryotes. The cell structure is simpler than that of other organisms, as there are no

membrane bound organelles. Yeasts and molds are eukaryotic cells.

Instructor

Theodorus G. Visseren

Email: tvissere@gmu.edu

Office: David King Hall room 3026

Office hours: Tuesday 12.00-14.00 pm. Thursday 12.00-13.00 pm

Profile and objectives of the course

The course Applied and Industrial Mlcrobmlogy BIOL 402-001 / EVPP 490-007 aims to attain insight into th
intrinsic and extrinsic most relevant properties of the microorganisms that are used in various industrial processes
The class is meant for biology and environmental science students.

In order to attain a coherent understanding of microorganisms, the first week of the course will contain basic
information about prokaryotes and eukaryotes.

With this set-up of the course, the learning outcomes are the following. After this course students are able fo:

Reproduce the characteristics of the microorganisms involved.

Describe various industrial processes in which microorganisms are used.

Describe factors that influence the processes in which microbiology is used.
Recognize why different types of microorganisms are used.

Understand the importance of microorganisms in the area of industrial microbiology.

L b

At the conclusion of the course, students will be able to apply the information of this course in their daily
lives as well as make a career in the area of applied and industrial microbiology.



Course Relationship to Existing Programs
The course is especially designed to be part of the B.S. program Environmental Science, and the B.S Biology.
However, check with your advisor on the relevance in your specific program.

Practical information
3 credits, Tuesdays and Thursdays 10.30-11.45 AM.

Literature
We will use different chapters from the following books. The chapters will be available through Blackboard.
¢ Food Microbiology:
An Introduction, Third Edition
Thomas Montville, Karl R. Matthews and Kalmia FE.Kniel
e Brock Biology of microorganisms; Fourteenth Edition
Michael T. Madigan, John M. Martinko, Kelly S. Bender, Daniel H. Buckley, David A. Stahl.

Additional reading material will be provided throughout the semester.

Educational activities
The course includes the following activities:
- Attending lectures
- Reading literature
- Homework assignments
- Field trips are not required, but it is expected that the student will arrange her/his schedule to make
attendance possible. Students should inform the instructor before the field trip if he/she is not able to
join.

Examination and grading

In principle all activities of the course are mandatory. Participation in all lectures is a prerequisite for passing
the course, One or two meetings can be missed due to illness or unforeseen circumstances, if you inform the
instructor by email before the meeting.

The examination has the following elements: ‘

Presence during lectures and excursions (no grade, but prerequisite to pass)

A short exam (#1) after four lessons: basic knowledge about micro organisms (15%)
A short exam (#2) after thirteen lessons (15%)

A short exam (#3) after twentytwo lessons (15%)

Homework assignments (20%)

Final exam (35%)

A



Scores will be summed to a 0-100 scale, and the final grade for the course will be converted into letter grades
(see below). The minimum grade to pass for elements 2-6 is 60 points.

Final weighted average score | Letter grade
course

97-100 A+
93-96 A
90-92 A-
87-89 B+
83-86 B
80-82 B-
77-79 C+
73-76 C
70-72 C-
60-69 D
0-59 F

Academic integrity
Plagiarism is not accepted. Students are required to be familiar and comply with the requirements of the GMU
Honor Code. The software program SafeAssign will be used to check for originality where appropriate.

Disability accommodations

If you are a student with a disability and you need academic accommodations, please see me and contact the
Office of Disability Services (ODS) at 993-2474, hitp://ods.gmu.edu. All academic accommodations must be
arranged through the ODS.




Biol 402-001 / EVPP 490-007 Lecture Schedule — SPRING 2017 (adjustments possible)

Week of

Lecture Topic

Text Chapter(s)
A= Food microbiology
B= Brock Biology

Jan 23

Introduction
Prokaryotes, Eukaryotes
Growth Curve, Oxygen
Temperature, Nutrients.

B: Chapter 5.6

Jan 30

Glycolysis
CAC,ETC, ATP
Fermentation

B: Chapter 3.8 -- 3.9

Feb 6

EXAM #1
Yeast species
Pasteurization, Filtration

B: Chapter 5.17 - 5.18

Feb 13

Producing Beer
Raw materials
Top fermentation
Bottom fermention

A: Chapter 20

Feb 20

Beer Production

A: Chapter 20

Feb27

Grapes into Wine
Red, White and Champagne
Field Trip: Brewery®* 77

A: Chapter 20

Mar 6

Grapes into Wine
Red, White and Champagne
EXAM #2

A: Chapter 20

Mar 13

SPRING BREAK!!

SPRING BREAK!!

Mar 20

Wastewater, Bacteria

B: Chapter 21.6 - 21.8

Mar 27

Wastewater

Field Trip: Wastewater Plant*??

April 3

Dairy, Vegetable and Meat
Lactic Acid Bacteria
Yoghurt, Cheese, Sour Cream,
Meat, Saverkraut, Pickles

A: Chapter 19

Apr 10

Yoghurt, Cheese

A: Chapter 19

Apr 17

EXAM #3
Field Trip:Vineyard*??

Apr 24

Biofuel and Bioremediation
Hydrocarbons

B: Chapter 21.4 - 21.5

May 1

Bioremediation

B: Chapter 21.4 - 21.5

Wrap-up and Review for Final
Exam

* Field Trips to be confirmed




