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	Course Description :

A study of the application of biotechnology in food examination, preparation of food substitutes, modification of food functional properties. It covers the unit operations that are used in biotechnology, bioreactor and bioconversion of raw and waste materials. It also deals with biotechnology of vitamins, growth factors, hormones and amino acids regarding their: production, modification, and the know how of their use in food enrichment. It also covers the regulatory and social aspects of food and nutrition biotechnology.

 

	Objectives:
Upon completion of this course, the student is expected to:

1. Understand the definition and duties of biotechnology

2. Describe the applied methods of biotechnology in food examination

3. Have advanced knowledge about production of food substitutes and modification of food functional properties.

4. Discuss the relationship between unit operations and biotechnological activities

5. Understand design and properties of different bioreactors that are used in biotechnology

6. Focus primarily on some of the most important aspects of food in waste bioconversion

7. Understand the basic concepts of molecular cloning and their applications in food and nutrition

8. Recognize the importance of biotechnology in the production of vitamins, growth factors, hormones and amino acids

9. Consider ethical and social aspects of biotechnology in food and nutrition



	Intended learning outcomes

Subject specific kills: 

At the end of this course, students will be able to: 

1. Realize the basic concept of biotechnology and molecular cloning

2. Know the principle and the mechanism of food examination by biotechnical methodologies

3. Understand the major steps in running a project in biotechnology for production of food substitutes and modification of food functional properties

4. Understand the role and the effect of different unit operations on finished biotechnical products.
5. Select the right design of bioreactors to run biotechnology projects

6. Appreciate the importance of bioconversion process of food wastes 

7. Relate the concepts of biotechnology and production of different food ingredients with the most suitable specifications.
8. Construct and establish biotechnology project in the field of molecular cloning

9. Able to describe the legal and ethical dimensions of biotechnology in food and nutrition.

	Core academic skills: 

     At the end of this course, students are expected to:

1. Relate the concept of biotechnology to the needs food and nutrition

2. Gain knowledge and skills in selecting the right equipment and materials to run biotechnical production of different ingredients for food industry and nutrition

3. Gain knowledge and skills on controlling the operational conditions of biotechnology

4. Gain knowledge and skills about scientific research methods of preparing raw materials, biocatalysts, microbes, sample analysis

5. Illustrate the basic operations like 02 transfer, mass transfer, viscosity, heat transfer etc. in biotechnology. 



	Personal and key skills:

     At the end of this course, students are expected to know how to :

1. Operate the methods of food examinations

2. Select and construct different bioreactors

3. Propagate biocatalysts for biotechnology

4. Propose the steps and techniques in the production of food substitutes.

5. Identify the future application of biotechnology in solving different forms of problems in the fields of food and nutrition.

6. Relate the concepts of biotechnology and the needs in food nutrition.

7. Identify areas in biotechnology to be used in improving the efficiency of the conventional food processing operations.



	Learning/ Teaching Methods:

Lectures, group discussions and presentation for previously assigned topics (Team work), seminars, and term papers of assigned topics by individual students (individual skills and self expression development).

Teaching tools include: slides, transparencies, power point, handouts, demonstrations. 



	Assignments:


Each student is assigned a topic in which he/she explores the literature through the use of the library or the internet, and then writes a report that is presented and discussed in the class in a form of a seminar.  



	Assessment:


2 hour examinations (first and second)
40 %


Course project and student participation
20 %


Final Examination



40 %


--------------------------------------------------


Total




          100 %



	Syllabus Plan:

Week

Topic

Hours

Comment

1
Application of biotechnology in Food examination
3
2
Production of food substitutes and modification
3
3
Unit operations in biotechnology
3
4
Bioreactors and microbial growth
3
5
Bioconversion of raw and waste materials
3
6
Biotechnology of producing vitamins, growth factors, hormones, and amino acids
3
7
Molecular cloning
3
FIRST HOUR EXAM
8
Methods and processes in biotechnology
3
9
Protein and Enzyme engineering in food and nutrition biotechnology
3
10
Plant cell culture and biotechnology
3
11-12

Separation technology for biotechnology and scale up process

6
SECOND HOUR EXAM
13-14

Regulatory issues in the food biotechnology and strategies for commercialization of biotechnology in the food industry

6
15-16

Application of genetic engineering techniques for food and nutrition problems

6

FINAL EXAM
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