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General Course Information

Title:


Food Science 432: Principles of Food Preservation

Department of Food Science, University of Wisconsin Madison
Credits:

3 credits
Course designations:
N/A

Course web site:
canvas.wisc.edu

Class meetings:
Spring 2019 Semester, Jan. 22 – May 3, 2019
Tuesdays & Thursdays 9:30-10:45 AM Room 119 Babcock Hall

May 9, 2019 Final Exam, 10:05AM-12:05PM, location to be determined
Instructional mode:
Classroom instruction 

Credit requirement:
This class meets for two 75-minute class periods each week over the spring semester and carries the expectation that students will work on course learning activities (reading, writing, problem sets, studying, etc.) for about 3 hours out of classroom for every class period. The syllabus includes more information about meeting times and expectations for student work.

Textbook:
No textbook is required. Readings and lecture notes will be assigned and distributed in class or via the course website.

Instructors
Instructors: 

Bradley Bolling, A103B Babcock Hall, bwbolling@wisc.edu
Rich Hartel, A13 Babcock Hall, rwhartel@wisc.edu
Office Hours:
Feel free to see us at any time.  We will make time for you whenever you need our assistance.  If you have trouble finding us, email to set up an appointment.  If you have questions about a specific topic, please contact the instructor teaching that section.
Communication:
Throughout the semester, the instructor or speakers may communicate important information to the class via email. The UW-Madison class list email will be used for all communications. 

Course Description & Requisites
Course description:
Fundamentals of food preservation methods: post-harvest, thermal processing, refrigeration and freezing, control of water activity, chemical preservation, nonthermal methods and control of food packaging.

Requisites: 
MICROBIO/​FOOD SCI  325, FOOD SCI 410 and 440; or declared in Biological Systems Engineering and MICROBIO/​FOOD SCI  325 and FOOD SCI 410
Repeatable for Credit: No
Course Overview

The course topics include an introduction to food preservation and processing, mechanisms of food spoilage, shelf life principles and calculations, raw material variability, post-harvest/post-slaughter changes in foods, principles of preservation and processing (thermal (heat) processing, low temperature processing and preservation, nonthermal processing methods, control of water – water activity, chemical preservation methods), food packaging and preservation (types of packages, vapor permeability, modified/controlled atmosphere storage).
The course will consist of regular lecture meetings with demonstrations, discussions and in-class activities.  Several assignments will be given throughout the semester. Please note that the slides do not provide a complete set of what we expect you to learn. Instead, they provide a framework for our class presentations.  You need to attend class to take notes to ensure you are exposed to all the material and learning objectives that will be evaluated on exams. Various food processing and preservation books are available at Steenbock. We highly recommend you supplement our notes and readings by reviewing what others have written about food preservation.

Course Goals and Learning Outcomes

Goals: 

As a result of participation in this course, students will:

· understand the physical, chemical and biological processes involved in conversion of raw materials into finished food products, including production, packaging, and storage/shelf life.

· understand the principles and processes that make food safe for consumption.

· know the modes of spoilage and deterioration of foods, and methods for their control.

Outcomes: 
We have a set of course level learning outcomes, below.  These are our overall goals for your learning in this class and we will assess your learning against these outcomes.  However, each section has a set of more specific learning outcomes that will be handed out at the start of each section. These represent more specifically what we expect you will know and be able to do for each section and will be the basis for exams and assignments.  Note that due to the broad nature of what we cover, we will not necessarily ask a question related to each and every outcome, but will pick and choose which ones to assess on the exam.  You need to be prepared for all of them, however, since we can ask questions related to any of them.
	
	Learning Outcome
	Assessment tools

	1
	Explain the mechanisms of spoilage and deterioration of foods and raw materials: microbial, chemical, physical, biochemical, etc. (Bloom II-III)
	Exams, assignments

	2
	Explain the basic principles of food preservation processes: heating, chilling, freezing, control of water activity, acidification, chemical preservatives, packaging, etc. (Bloom II-III)
	Exams, assignments

	3
	Explain the range of processing operations used for food preservation including thermal processing, chilling and freezing, dehydration, irradiation, nonthermal methods, etc. (Bloom II-III)
	Exams, assignments

	4
	Explain the properties and uses of various packaging materials for preserving foods (Bloom II-III)
	Exams, assignments

	5
	Explain the sources and variability of raw food material and the impact on food processing operations (Bloom II-III)
	Exams, assignments

	6
	Relate food quality (texture, sensory, structure/appearance, etc.) to the chemical composition, processing and storage conditions (Bloom II-III)
	Exams, assignments

	7
	Explain the effects of processing steps on nutritional quality, including bioactive components, of foods (Bloom II-III)
	Exams, assignments

	8
	Explain effects of processing and storage conditions on shelf life of foods (Bloom II-III)
	Exams, assignments

	9
	Distinguish between preservation methods appropriate for “natural” foods (Bloom III-V)
	Assignments

	10
	Analyze, interpret and explain complex phenomena (e.g., literature data) in context of preservation principles (Bloom III-IV)
	Exams, assignments

	11
	Compile a literature review on a new topic related to preservation principles and analyze results of specific literature work in that area (Bloom III-IV)
	Exams, assignments

	12
	Compare and contrast preservation methods for foods (Bloom V-VI)
	Exams, assignments

	13
	Communicate clearly and effectively
	Assignments


Bloom’s (revised) Taxonomy

I.
Remembering.  Remember or recall information.


Key words:   Arrange, define, describe, label, list, memorize, recognize, relate, reproduce, select, state


Assessment: Multiple-choice test, recount facts or statistics, recall a process, rules, definitions; quote law or procedure; etc.

II.
Understand.  Understanding and explaining the meaning of information to change the form of communication, translate, restate what has been read or heard, see connections or relationships among parts of a communication, draw conclusions, see consequences from information.


Key words:   Explain, reiterate, reword, critique, classify, summarize, illustrate, translate, review, report, discuss, re-write, estimate, interpret, theorize, paraphrase, reference, example


Assessment: Explain or interpret meaning from a given scenario or statement, suggest treatment, reaction or solution to given problem, create examples or metaphors, etc.

III.
Application.  Using abstracts in concrete situations.  Can use ideas and concepts to solve problems, particularly in situations different from which they were learned. Use knowledge in response to real circumstances.


Key words:   Use, apply, discover, manage, execute, solve, produce, implement, construct, change, prepare, conduct, perform, react, respond, role-play


Assessment: Put a theory into practical effect, demonstrate, solve a problem, manage an activity, etc.

IV.
Analysis.  Breaking down a whole concept into component parts.  Differentiate among facts, opinions, assumptions, hypotheses, and conclusions.  Finding interrelationships among component ideas.  Identification of logical errors. Interpret elements, organizational principles, structure, construction, internal relationships; quality, reliability of individual components.


Key words:   Analyze, break down, catalogue, compare, quantify, measure, test, examine, experiment, relate, graph, diagram, plot, extrapolate, value, divide


Assessment: Identify constituent parts and functions of a process or concept, or de-construct a methodology or process, making qualitative assessment of elements, relationships, values and effects; measure requirements or needs.

V.
Evaluate. Assess effectiveness of whole concepts, in relation to values, outputs, efficacy, viability; critical thinking, strategic comparison and review; judgment relating to external criteria


Key words:   Review, justify, assess, present a case for, defend, report on, investigate, direct, appraise, argue, project-manage 


Assessment: Review strategic options or plans in terms of efficacy, return on investment or cost-effectiveness, practicability; assess sustainability; perform a SWOT analysis in relation to alternatives; produce a financial justification for a proposition or venture, calculate the effects of a plan or strategy; perform a detailed risk analysis with recommendations and justifications; etc.

VI.
Create. Develop new unique structures, systems, models, approaches, ideas; creative thinking, operations.


Key words:   Develop, plan, build, create, design, organize, revise, formulate, propose, establish, assemble, integrate, re-arrange, modify

Assessment: Develop plans or procedures, design solutions, integrate methods, resources, ideas, parts; create teams or new approaches, write protocols & contingencies

Anderson, LW & DR Krathwohl, A taxonomy for learning, teaching, and assessing: A revision of Bloom’s taxonomy of educational objectives, Pearson Publ. (2000).
Grading

Grading:
The course grading is based on exams, assignments, and papers per the weighted percentages below. The final grades will be curved. 
Weight:
Assignments and short papers (20%)

Exam 1 (25%)





Exam 2 (25%)




Cumulative Final exam (30%)
Attendance: 
Attendance will not be taken, but it will be the student’s responsibility to attend all lectures and obtain all instructional materials. It will be the student’s responsibility to take his/her own lecture notes as these will be needed to properly complete the homework.  
Exams, Quizzes, Papers & Other Major Graded Work
Exams: 
The first two exams will be scheduled twice during the semester during evenings as noted in the class schedule. They will be closed book with all equations provided. Exams will be a combination of calculations and problems, explanation questions, thought questions, and what-if questions.  We will model critical thinking questions periodically in class so you have some perspective (and practice) with this type of questioning.  We will hand out example problems for the first exam so you are familiar with the way we ask questions (since these are not intended as study guides, we will not hand out example problems for subsequent exams). Classroom examples and homework assignments also provide practice for our type of exam questions.

Please bring a calculator and pencils to the exams.


Please contact Dr. Bolling at least one week prior to exam date if a make-up exam or any accommodations are needed.

Dates:
In-class graded activities

multiple, TBD


Shelf-life paper (I)


2/1


Shelf-life homework


2/6


Thermal processing homework
2/28

Exam 1



2/26 (5:30-7:30 PM)

Freezing/nonthermal homework
3/13


Exam 2



4/5 (5:30-7:30 PM)

Shelf-life paper (II)


4/12

Drying homework


4/24


Final Exam



5/8 (5:05-7:05 PM)

Homework & Other Assignments
Assignments:
Graded assignments are due in-class, or submitted via the course website on the date noted on the syllabus. 

Group work: 
You may work in small groups to complete assignments, but students should submit their own work. When working in groups, group members must be noted on the title page of assignments.

Course Policies

Rules, Rights & Responsibilities.  See the Guide’s to Rules, Rights and Responsibilities:

http://guide.wisc.edu/undergraduate/#rulesrightsandresponsibilitiestext
Academic Integrity. By enrolling in this course, each student assumes the responsibilities of an active participant in UW-Madison’s community of scholars in which everyone’s academic work and behavior are held to the highest academic integrity standards. Academic misconduct compromises the integrity of the university. Cheating, fabrication, plagiarism, unauthorized collaboration, and helping others commit these acts are examples of academic misconduct, which can result in disciplinary action. This includes but is not limited to failure on the assignment/course, disciplinary probation, or suspension. Substantial or repeated cases of misconduct will be forwarded to the Dean of Students Office for additional review. For more information, refer to http://www.students.wisc.edu/doso/academic-integrity/. [http://www.students.wisc.edu/doso/samplesyllubus/]
Policy on Plagiarism. Intentional or unintentional plagiarism is considered academic misconduct. Plagiarism is seeking to claim credit for the work or efforts of another without authorization or citation. Please refer to the following:
https://conduct.students.wisc.edu/plagiarism/
https://conduct.students.wisc.edu/category/academic/page/2/
Classroom Etiquette. To help promote a classroom conducive to learning, we aim to reduce distractions during class times. Class will start promptly as scheduled. Please turn off the ringer on cell phones during class time. Please be considerate of classmates during class time by minimizing comments to others, arriving on time, and not leaving before the end of class. 
Diversity and Inclusion. “Diversity is a source of strength, creativity, and innovation for UW-Madison. We value the contributions of each person and respect the profound ways their identity, culture, background, experience, status, abilities, and opinion enrich the university community. We commit ourselves to the pursuit of excellence in teaching, research, outreach, and diversity as inextricably linked goals.

The University of Wisconsin-Madison fulfills its public mission by creating a welcoming and inclusive community for people from every background – people who as students, faculty, and staff serve Wisconsin and the world.”  https://diversity.wisc.edu/ 
University Writing Center. Students are encouraged to use the University Writing Center as a resource:  http://www.writing.wisc.edu/AboutUs/DoForYou.html
Accommodations for Students with Disabilities. The University of Wisconsin-Madison supports the right of all enrolled students to a full and equal educational opportunity. The Americans with Disabilities Act (ADA), Wisconsin State Statute (36.12), and UW-Madison policy (Faculty Document 1071) require that students with disabilities be reasonably accommodated in instruction and campus life. Reasonable accommodations for students with disabilities is a shared faculty and student responsibility. Students are expected to inform Dr. Bolling of their need for instructional accommodations by the end of the third week of the semester, or as soon as possible after a disability has been incurred or recognized. Dr. Bolling will work either directly with the student [you] or in coordination with the McBurney Center to identify and provide reasonable instructional accommodations. Disability information, including instructional accommodations as part of a student's educational record, is confidential and protected under FERPA. [UW-Madison Division of Student Life, McBurney Disability Resource Center, mcburney.wisc.edu]

University Health Services. As a student you may experience a range of issues that can cause barriers to learning. These might include strained relationships, anxiety, high levels of stress, alcohol/drug problems, feeling down, or loss of motivation. UHS is here to help with these or other issues you may be experiencing. You can learn about the free, confidential mental health services available on campus by calling (608)265-5600 or visiting www.uhs.wisc.edu. Help is always available. [http://www.uhs.wisc.edu/umatter/faculty/syllabus.shtml]
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