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FORM A CONT.

1. Proposal Summary
(Summary is generally less than one page. Briefly: state what is proposed with a summary of rationale and highlights.
Additional rationale may be attached.)

CHEM 290, Applied Fermentation Chemistry is designed to integrate chemical principles and
concepts along with the scientific method to analyze the role of chemistry in every day life. Students will
be required to integrate knowledge from chemistry, biochemistry and biology to explain processes such
as microbial fermentation in order to describe the production of beverages, foods, and other
consumables. This course will also focus on comparing and contrasting the methods in chemistry and
biochemistry of traditional and historical backgrounds to current modern productions during the industrial
processes and analysis of final products.

At the introductory level, this course will examine the basic chemistry concepts, such as
fermentation, involved in the production and analysis of food and beverages. This course by its scientific
approach surpasses the experiences of an exercise in beer and bread tasting. The focus on processes
such as fermentation is important to understand the role of chemical analysis in quality control and
marketing. Discussions on fermentation will include the matching of specific compounds from their
original sources (raw materials) and production processes. Chemical and physiological methods of
analysis for those compounds will also be developed and discussed.

Additionally, students will be introduced to the chemistry and microbiology of the production of
different styles of beer and mead. Topics will include the role of specific raw ingredients such as grain
choice (barley, rye, wheat, corn), malting techniques, choice of hops, and yeast species (Saccharomyces
cerevisiae, S. uvarum, and S. delbrucii). Knowledge from the previous listed topics will be integrated to
understand process choices such as decoction or infusion mashing, mash temperature and fermentation
temperature. Packaging techniques and factors that bring about product instability will also be discussed
with particular attention to identifying product flaws and the ways such flaws can be prevented or
remediated.

In the following section of the course, students will learn and discuss the role of chemistry in the
development of regional beer styles. While using the same basic ingredients, beers and meads can be
created in more than 29 different style categories including more than 100 sub-categories. These have
been developed for different historical, geographical, social, and commercial reasons.

The discussion of bread making will also begin with the role of chemistry in choosing ingredients,
developing the process and analyzing the final product. This development will include the role of grains
as the source for fermentable carbohydrates metabolized by Saccharomyces cerevisiae and the
similarities and differences of this process when compared to the production of beer. The role of
Lactobacillus in the production of specialty breads will also be discussed along with its counterproductive
role in beer production.

The laboratory portion of the course will serve to enhance and reinforce the lecture portion
through hands-on experiments. These will include production, analysis, and evaluation of both raw
ingredients and final products. Instructor guided tours of commercial production facilities will also be
used to broaden the understanding of the possible applications of fermentation chemistry.



2. Summary of All Course Action Required*

a.

Newly Created Courses to FSU:
Prefix Number Title

CHEM 290 Applied Fermentation Chemistry

Courses to be Deleted From FSU Catalog:
Prefix Number Title

Existing Course(s) to be Modified:
Prefix Number Title

Addition of existing FSU courses to program
Prefix Number Title

Removal of existing FSU courses from program
Prefix Number Title

*Contact Senate Secretary or UCC Chair if spaces for additional courses are needed.
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FORM E

NEW COURSE INFORMATION FORM

See Sample - Limit to Two Pages Please

Course Identification:

Prefix: Number Title
CHEM 290 Applied Fermentation Chemistry

Course Description:

n integration of basic chemistry, biochemistry, and microbiology fo investigate microbial|
fermentation in the production of beverages and food. Hands-on experiences following thel
scientific method will be required to discuss chemical synthesis and product analysis. The|
lcourse will include guided tours of commercial production facilities|

Course Outcomes and Assessment Plan:

Course Qutcomes
Upon completion of this course, students will:
a) describe the chemistry of fermentation as it applies to the production and analysis of
beverages and foods.
b) discuss the development and evolution of different styles of beer and bread.
c) integrate knowledge of fermentation chemistry into their chosen field of study.
d) critically evaluate commercial fermentation products.

Scientific Understanding Outcomes
Upon completion of this course, students will:
1. have a working knowledge of the fundamental principles of fermentation chemistry.
2. be able to use appropriate scientific reasoning skills to interpret and analyze content in
the natural sciences.
3. have a basic understanding of the scientific method, scientific concepts, and the
evolution of scientific ideas.
4. have a more positive attitude toward science and an increased confidence in their ability
to understand science.
5. recognize that:
the natural world is understandable.
scientific ideas are not static, but rather dynamic and change over time.
scientific ideas are testable.
scientific knowledge is based on a vast number of observations.

20 oo

Assessment Plan and Grading Evaluation

Weekly evaluation will consist of quizzes and homework assignments that require
students to apply the information learned during the lab and lecture periods. The students will
also be required to maintain a lab notebook, documenting their experiences and development.

Exams will be used to reinforce the long-term integration of knowledge. These will
include a midterm exam and a cumulative final exam at the end of the semester.

Each student will complete a semester project that incorporates the content of this
course into previous coursework. The nature of the project will remain flexible so that it can be




adapted to the diverse student background in this course. Each project must resultina 7-10
minute “in-class” presentation where the results of the project are shared with the other

members of the course.

Course Outline including Time Allocation:

Topical outline for CHEM 290 — Applied Fermentation Chemistry

I Review of Basic Chemistry and Biochemistry 1 week
II. History of Beer and Fermentation in Society 1 %2 weeks
III.  Basic Overview of the Malting and Brewing Process 1 week
IV.  Product Quality and Evaluation 1 week
V.  Basic Ingredients 1 week
VI.  Steps in the Process 2 weeks
VIL. Beer Styles and Analysis 2 weeks
VIII. Overview of Mead, Wine, and Other Fermented Beverages 1 % weeks
IX. Bread making, with and without Fermentation 1 week
X.  Student Research Presentations 2 2 weeks

Examinations 1 week

Laboratory Activities for CHEM 290 — Applied Fermentation Chemistry (10 3-hour lab periods)

I Basic Ingredients — Malt, Hops, Yeast, Water
II. Tour of a Local Supplier of Brewing Equipment
II.  Recipe Formulation

IV.  Decoction and Infusion Mashing

V.  Tour of a Local Brewery

VI.  Decoction and Infusion Mashing continued

VII. Chemical Analysis of Beer, Wine, and Mead
VIIIL. Tour of a Local Winery

IX. Tour of a Local Bakery

X.  Bread making



FORM E

NEW COURSE INFORMATION FORM

See Sample — Limit to Two Pages Please

Course ldentification:

Prefix: Number Title
CHEM 290 Applied Fermentation Chemistry

Course Description:

An integration of basic chemistry, biochemistry, and microbiology to investigate microbiall

fermentation in the production of beverages and food. Hands-on experiences following the|
scientific method will be required to discuss chemical synthesis and product analysis. The|
lcourse will include guided tours of commercial production facilities]

Course Outcomes and Assessment Plan:

Course Qutcomes
Upon completion of this course, students will:
a) describe the chemistry of fermentation as it applies to the production and analysis of
beverages and foods.
b) discuss the development and evolution of different styles of beer and bread.
c) integrate knowledge of fermentation chemistry into their chosen field of study.
d) critically evaluate commercial fermentation products.

Scientific Understanding Outcomes
Upon completion of this course, students will:
1. have a working knowledge of the fundamental principles of fermentation chemistry.
2. be able to use appropriate scientific reasoning skills to interpret and analyze content in
the natural sciences.
3. have a basic understanding of the scientific method, scientific concepts, and the
evolution of scientific ideas.
4. have a more positive attitude toward science and an increased confidence in their ability
to understand science.
5. recognize that:
the natural world is understandable.
scientific ideas are not static, but rather dynamic and change over time.
scientific ideas are testable.
scientific knowledge is based on a vast number of observations.

eooy

Assessment Plan and Grading Evaluation

Weekly evaluation will consist of quizzes and homework assignments that require
students to apply the information learned during the lab and lecture periods. The students will
also be required to maintain a lab notebook, documenting their experiences and development.

Exams will be used to reinforce the long-term integration of knowledge. These will
include a midterm exam and a cumulative final exam at the end of the semester.

Each student will complete a semester project that incorporates the content of this
course into previous coursework. The nature of the project will remain flexible so that it can be




adapted to the diverse student background in this course. Each project must result in a 7-10
minute “in-class” presentation where the results of the project are shared with the other
members of the course.

Course Outline including Time Allocation:

Topical outline for CHEM 290 — Applied Fermentation Chemistry

L Review of Basic Chemistry and Biochemistry 1 week
II. History of Beer and Fermentation in Society 1 Y weeks
III.  Basic Overview of the Malting and Brewing Process 1 week
IV.  Product Quality and Evaluation 1 week
V.  Basic Ingredients 1 week
VI.  Steps in the Process 2 weeks
VII. Beer Styles and Analysis 2 weeks
VIII. Overview of Mead, Wine, and Other Fermented Beverages 1 ¥ weeks
IX. Bread making, with and without Fermentation 1 week
X. Student Research Presentations 2 5 weeks

Examinations 1 week

Laboratory Activities for CHEM 290 — Applied Fermentation Chemistry (10 3-hour lab periods)

L Basic Ingredients — Malt, Hops, Yeast, Water
II.  Tour of a Local Supplier of Brewing Equipment
III.  Recipe Formulation

IV. Decoction and Infusion Mashing

V.  Tour of a Local Brewery

VI.  Decoction and Infusion Mashing continued

VII. Chemical Analysis of Beer, Wine, and Mead
VIII. Tour of a Local Winery

IX. Tour of a Local Bakery

X. Bread making
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CREATE NEW COURSE FORM F

Course Data Entry Form Create New Course
Rev. 07/23/07

I. ACTION TO BE TAKEN: CREATE A NEW COURSE

Notes

1. Complete each item in Section | and Section II.

2. |f this course is to be used as a prerequisite for other university courses, Form Fs that reflect the
prerequisite change must be submitted for those courses as well.

Term Effective (6 digit code only): [200805 Examples: 200801(Spring), 200805(Summer), 200808(Fall)
Note: The first four digits indicate year, the next two digits indicate month in which term begins.

1. PROPOSED FOR NEW COURSE: Complete all sections a through r, See manual for clarification.

a. Course Prefix b. Number c¢. Enter Contact Hours per week in boxes.
CHEM LECture LAB 2| INDependent Study ~ Check (x) []
Practicum: Seminar:

d. Course Title: [Applied Fermentation Chemistry| (Limit to 30 characters/spaces.)

e. College Code| | f. Department Code] |
Credit Hours: Check (x) type and enter maximum and minimum hours in boxes.

g. Type: [] Variable [X] Fixed h. Minimum Credit Hours [3| i. Maximum Credit Hours

j. May Be Repeated for Added Credit: Check (x) [] Yes X No

k. Levels: Check (x) [X] Undergraduate [ ] Graduate [_] Professional

I. Grade Method: Check (x) X] Normal Grading [] Credit/No Credit only (Pass/Fail)

m. Does proposed new course replace an equivalent course? Check (x) [_] Yes X No

n. Equivalent course: Prefix [: Number|:] See instructions on Replacement courses.

0. CATALOG DESCRIPTION ~ Limit to 75 words — PLEASE BE CONCISE.

An integration of basic chemistry, biochemistry, and microbiology to investigate microbial fermentation|
in the production of beverages and food. Hands-on experiences following the scientific method will be|

required to discuss chemical synthesis and product analysis. The course will include guided tours of]

commercial production facilities.|
p. Term(s) Offered: Summe[| (See instructions for listing.) g. Max. Section Enroliment:

r. Prerequisites/Co-requisites/Restrictions: (If none, leave blank.) Limited to 100 spaces. |One year each
lof HS Chemistry and Biology or equivalent, MATH 110 or equivalent, 21 years of agi.]

mic Affairs Approval Signature/Date:

212

UCC Chair Signature/Date:

To be completed by Academic Affairs Office: - Standard & Measures Coding and General Education Code
[ ] Basic Skill (BS)[Z] General Education (GE) [ ] Occupational Education (OC)]| G.E. Codes

Office of the Registrar use ONLY

Date Rec’d: Date Completed: Entered: SCACRSE __ SCADETL _ SCARRES __ SCAPREQ __




FORM G

GENERAL EDUCATION APPROVAL FORM

Form G plus justification of the General Education designation being sought must be sent to the
General Education Coordinator (preferably electronically). The criteria for each designation can
be found FSU General Education website:

http://www ferris.edu/HTMLS/academics/gened/gened.html

Upon review, the form below will be completed by the University General Education
Committee for the courses that will meet General Education requirements. The form must be
included in the proposal packet.

Course Prefix: CHEM Course Number: 290

Course Title: Applied Fermentation Chemistry G. E. Codes Requested: Z

G.E. Codes: G=Global Consciousness; R=Race/Ethnicity/Gender Issues; S=Social Awareness; C=Cultural Enrichment;
W=Writing Intensive; Z=Scientific Understanding

Initiator:Mark Thomson Date Sent. December 13, 2007

Proposal Contact: Mark Thomson Email: thomsom@ferris.edu

Department: Physical Sciences Campus Address:ASC 3021

Please Print

University General Education Committee:

Chair: Robert von der Osten Date Returned:

Based upon University General Education Committee review on (date), we

X[] Support the request to designate the course listed above as a Z(insert Gen. Ed.
Designation(s).)

[C] Do not support the request to designate the course listed above as a (insert Gen. Ed.
Designation(s) for reasons listed below.

Comments:




Rationale for designating CHEM 290 — Applied Fermentation Chemistry
as a Scientific Understanding Course

be open to students from all programs;
This course was developed with the original intent to compliment a proposed Study
Abroad program at Ferris State University and allow students participating in this
program to enhance their understanding of Celtic culture with investigations in some
of their scientific and chemical traditions. The focus of the course has also been
broadened so that Ferris State University students who remain on the Big Rapids
campus during the summer can also participate in and learn from similar studies and
experiences.

explain the historical perspective of scientific ideas;
Approximately 25% of the course will discuss the historical developments that have
changed and influenced our collective understanding of beer styles. This discussion
will concentrate on historical application of the scientific method as different regions
have developed similar but clearly different styles through the application of different
chemical principles.

utilize the scientific method for understanding the physical universe;
The brewing industry is one that constantly evaluates its product and process through
critical review in competitions, internal quality control, and academic journals. These
methods of analysis will be discussed and applied in both the lecture/discussion and
laboratory portions of the course.

present content deemed most important in traditional scientific disciplines;
The importance of ethanol and fermentation in the chemical industry is evidenced by
the inclusion, both at the regional and national level, of full day sessions on the topics
of ethanol and the chemistry of beer. The course instructor has presented in such a
session at the 39" CERMACS (Central Regional Meeting of the American Chemical
Society, May 2007) and will present at the 23 5™ ACS National Meeting in April,
2008.

promote scientific awareness by developing the use of inquiry and observation;
The use of inquiry and observation are vital to understanding in any chemistry course
and are the motivation behind including a laboratory portion to this course. It is
anticipated that at least three of the lab session will be inquiry based experiences.

encourage thoughtful analysis that allows students to develop operative knowledge so

that they may assess social, medical, and environmental issues, and make informed

decisions;
The final student research project and presentation is designed to encourage students
to develop these analytical skills as they incorporate social and scientific issues
brought up in the course into their own academic field of studies.

be taught by faculty with qualifications and background in the subject matter that meet

the standards for university level instruction in that discipline;
The instructor is a member of the American Chemical Society Speaker Service,
providing 8-12 seminars and presentations on the Chemistry of Fermentation
nationwide at local chemistry meetings.

be recognizable as general education in the natural sciences at other institutions.







