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Prerequisites

There are no prerequisites for taking this course. However, and in order to ensure the proper achievement of
the learning aims, it is recommended for the student to have basic knowledge about techniques related to this
discipline such as the introduction to molecular biology (two seminars of Bioquimica-I).

Objectives and Contextualisation

This optional subject "Food biotechnology" (103232) is taught in the second half of the fourth year in the
Degree in Food Science and Technology at the UAB.

The general aim of this subject is to provide the student with the transversal and specific capacities about the
theoretical and practical aspects of the different biotechnological processes underlying the Food
transformation, as well as those usually used by the food industry with the objective of improve production and
modify the qualities of food.

A first extensive block describes the basic techniques broadly used in biotechnology, where recombinant DNA
techniques play an important but not exclusive role. Later students focus in the study of the microorganisms of
relevance in food biotechnology, mainly those involved in fermentative processes that participate in the
production of food and beverages, as well as techniques for genetic manipulation of these microorganisms.
Next, we study strategies for the improvement of both, vegetal and animal organisms, with emphasis on those



aspects that involve recombinant DNA technologies. Finally, we introduce specific aspects of food diagnosis.
This course also integrates practical aspects that will place the student in contact with habitual techniques
used in food biotechnology.

Competences

® Analyse, summarise, resolve problems and make professional decisions.

® Apply knowledge of the basic sciences to food science and technology.

® Apply the principles of biology and chemical engineering to describe, analyse, control and optimise the
processes of food transformation and conservation.

® Apply the scientific method to resolving problems.

® Design experiments and interpret the results.

® Develop individual learning strategies and planning and organisation skills.

® Identify pathogenic, spoilage, and industrially-useful microorganisms, along with the conditions that are
favourable or unfavourable to their growth in foods and in industrial and biotechnological processes.

® Search for, manage and interpret information from different sources.

® Show sensitivity to environmental, sanitary and social issues.

Learning Outcomes

1. Analyse the importance of microorganisms in foods and understand the biotic and abiotic factors that
affect their development in these substrates.
Analyse, summarise, resolve problems and make professional decisions.
Apply the scientific method to resolving problems.
Design experiments and interpret the results.
Develop individual learning strategies and planning and organisation skills.
Evaluate the behaviour of reactors depending on their operating mode.
Recognise the importance of fermentation processes and appreciate the role of microorganisms in
industrial processes.
8. Relate the characteristics of foods to their physical properties.
9. Search for, manage and interpret information from different sources.
10. Show sensitivity to environmental, sanitary and social issues.
11. Structure a project and use suitable tools to manage it.
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Content

1. Introduction to food biotechnology. Concept and historical development. Applications of the biotechnology in
food. The impact of recombinant DNA technology. Transgenic foods.

SECTION 1. BASIC TECHNIQUES AND PROCEDURES IN FOOD BIOTECHNOLOGY

2. - General techniques of recombinant DNA. Commonly used enzymes. DNA isolation and digestion by
restriction enzymes, DNA and RNA hybridization. Dialysis of nucleic acids. DNA amplification using PCR, gen
cloning, evaluation of gene expression. Real-time PCR, DNA microarrays.

3. - Databases (DNA, proteins, expression, etc.) and tools for sequence analysis.

4.- Expression of recombinant proteins. Expression in yeast and in bacteria: advantages and disadvantages.
Other expression systems. Shuttle vectors and features.

5.- Techniques for the study of proteins. Techniques for protein identification. Techniques for immunodetection
of proteins (RIA, ELISA). Proteomics in food biotechnology.

SECTION 2. BIOTECHNOLOGICAL IMPROVEMENT OF MICROORGANISMS IN PRODUCTION OF FOODS
6.- Biotechnology of fermented foods and genetic engineering of acid-lactic bacteria.

Lactic-acid bacteria, industrial yeasts and filamentous fungi. Lactic and alcoholic fermentation: food products
derivatives. Metabolic microbial routes of interest in the food industry. Methods for genetic transformation of
microorganisms of food interest and improvements in its industrial use.

7.- Genetic improvement of industrial yeasts. Classical genetic techniques. Transformation of yeasts.
Strategies and applications in breweries, wines and baker yeasts.



8.- Applications of microorganisms in food biotechnology. Improvement of the organoleptic characteristics of
foods. Probiotics. Production of aromas, dyes and sweeteners. Production of food enzymes. Immobilized
enzymes Industrial aspects

SECTION 3. VEGETAL BIOTECHNOLOGY

9.- Biotechnology of vegetables. Natural variability and improvement by conventional genetic techniques.
Hybridization. Applications of in vitro cultivation of comestible vegetables.

10.- Production of transgenic plants and applications. Systems for genetic transformation in plants. Promoters
of plant genes with a biotechnological interest. Transgenic plants resistant to herbicides, plant pathogens and
abiotic stresses.

11.- Improvement of the organoleptic, nutritional and post-process properties. Nutrients and antinutrients.
Modification of plant proteins. Biotechnological control of maturation and post-harvest processing.

SECTION 4. ANIMAL BIOTECHNOLOGICAL IMPROVEMENT
12.- Genetically modified animals: obtaining techniques and applications. Transgenic and methods, vectors,
promoters of interest. Improved productivity. Generation of high value-added products in transgenic animals.

SECTION 5. BIOTECHNOLOGY AND DIAGNOSIS FOOD

13.- Techniques based on the DNA/RNA identification. Preparation of samples. PCR and related techniques.
Massive DNA sequencing. DNA Microarrays. Examples for pathogens detection, WHO content.

14.- Techniques based on the identification of proteins. Use of antibodies: immunoassays. Luminescent
techniques. Mass spectroscopy. Biosensors Nanobiotechnology.

PRACTICAL SESSIONS
P1.- Heterologous expression of a lipase in yeast Pichia pastoris.
P2.- Identification of genetically modified plants by the chain reaction of the polymerase (PCR).

Methodology

Methodologies used in this subject to achieve the learning process combines classes theoretical, practical
sessions in the laboratory and the resolution of exercises/problems.

1. Theoretical classes.
Presential classes with ICT support explaining the basic concepts of the subject. They will be participatory and
will allow the student to acquire the basic and applied knowledge of the subject.

2. Laboratory practices.
Acquisition of work skills in the laboratory and experimental understanding of the concepts explained in the
face-to-face classes

3. Self-learning assignment.

The autonomous work of the student will consist of the personal study of the material taught in the theoretical
classes, encouraged to solve problems/short cases proposed during theory classes. The comprehensive
reading of the recommended material and the search for relevant publications (scientific articles and reviews)
will allow the student to assimilate and understand the theoretical contents addressed as well as to relate the
concepts studied with its practical aspects and applied to food biotechnology.

Activities

Title Hours ECTS Learning Outcomes

Type: Directed

Expositive classes 20 0.8 1,2,3,4,7,8

Laboratory practices 6 0.24 1,2,3,4,8

Type: Supervised



Tutorship 2 0.08 1,2,3,95,7,8

Type: Autonomous

Study and bibliography reading 44 1.76 1,2,3,9,10,5,4,7,8

Assessment

The maximum score that can be obtained is 10 points. The subject will be passed with an overall score of 5.0
or higher.

The evaluation system is organized in three modules. The final qualification will be obtained by the sum of the
qualifications of the three modules, with the conditions described below. It will be considered that a student can
not be evaluated if he/she has participated in assessment activities that represent no more than 15% of the
final score.

In case the final qualification is lower than 5.0, or if the student want to improve his/her qualification, the
student should take the "final" test of the module 1. In this case, the final score will be obtained taking into
account this last test score.

Module 1. Theory and problems.

- Evaluation system: test type exam with multiple choice answers.

- Weight in the global rating: up to 5 points

- Skills evaluated: EO1, E05, EO8, TO3.

The thest type examinations will be of up to two hours of duration and it will consists in approximately 40
questions where the acquisition of the different competencies will be evaluated. The student who does not take
the exam will be qualified as No evaluable.

Module 2. Completion of different exercises throughout the course.

- Assessment system: short exercises and problems proposed during theory classes. There will be for
individually work and others to do it in small groups. The Moodle available applications may be used.
- Weight in the global rating: up to 2 points.

- Skills evaluated: EO1, EO5, E08, TO1, T02, T03, T04, T08, T12.

Module 3. Laboratory practices.

The student who has not completed 50% of the sessions will be qualified as Non-evaluable.

- Assessment system: written test about the activities carried out during the practices in an independent exam
that will be programmed immediately after finishing the practical sessions.

- Maximum weight in the overallgrade: up to3points in case of attendance at all practical sessions. The cases
of non-attendance by force majeure will be considered individually by the teachers of the subject

- Skills evaluated: EO1, EO5, E08, T01, T02, T03

Assessment Activities

Title Weighting Hours ECTS Learning Outcomes
Exercises throughout the course 20 0 0 1,2,3,6,9,10,5,4,11,7,8
Final exam of theory 50 2 0.08 1,2,3,10,4,7,8
Laboratory practices 30 1 0.04 1,2,3,4
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