MASTER IN FOOD CHEMISTRY

Main Language of Instruction:
French@ EnglishO ArabicO

Campus Where The Program Is Offered: CST

OBJECTIVES

The Master in Food Chemistry (C.A) is an advanced academic initiative dedicated to the comprehensive study
of the food sector from its origin to consumption. It is based on five fundamental pillars: the management of
Storage, Transport, and Distribution (STD) of raw materials and finished food products; research and development
of new food compositions; the implementation and manufacturing of food products and related processes;
quality assurance throughout the entire food industry; and in-depth analysis of foods and their composition. This
multidisciplinary field combines knowledge in chemistry, physical chemistry, biochemistry, microbiology, food
toxicology, as well as technologies and processes related to the production and preservation of foodstuffs.
This program offers a holistic approach to learning by integrating in-depth theoretical education, practical
work, industrial visits, as well as projects and internships within research laboratories, food companies, and
organizations specializing in consulting and auditing for quality assurance, in accordance with ISO 22000 and FSSC
22000 standards.

Graduates of this program acquire advanced skills in various fields, including analytical chemistry, food physical
chemistry, biochemistry and food microbiology, food toxicology, food technology and processing, food safety
and quality, as well as food regulations and certifications. They will develop advanced skills in research, critical
analysis, problem-solving, and scientific communication.

Holders of this degree are well-prepared to pursue diverse careers, including in the food industry, research and
development laboratories, regulatory bodies, consulting firms, academic institutions such as universities, and in
governmental and non-governmental organizations, both locally and internationally.

PROGRAM LEARNING OUTCOMES (COMPETENCIES)

e “Analyze a specific problem in food science within a company or laboratory and develop innovative and
suitable solutions to address it”: Students in the Master in Food Chemistry program will acquire advanced
skills in critically analyzing issues related to food safety, food quality, formulation, preservation, etc. They
will therefore be capable of identifying specific gaps and challenges and proposing innovative and practical
solutions to improve food processes and products.

“Implement an effective food supply chain strategy to ensure the quality and safety of products throughout the
process”: Students will develop expertise in managing the food supply chain, including planning, procurement,
inventory management, distribution, traceability, and risk management. They will also be able to design and
implement effective strategies to ensure optimal management of the supply chain, guaranteeing the quality
and safety of food throughout the process.

“Innovate new foods in line with current market trends and demands”: Students will understand market
trends, consumer preferences, and dietary needs. They will apply their knowledge of food science to develop
new and innovative food products that meet specific consumer demands, such as functional foods, products
suited to specific diets, etc.

“Implement quality management systems in the food industry and enterprises”: Students will acquire in-depth
knowledge of quality management standards and systems such as ISO 9001, Good Manufacturing Practices
(GMP), Hazard Analysis Critical Control Points (HACCP), ISO 22000, FSSC 22000, and others. They will be capable
of effectively implementing and managing these systems to ensure regulatory compliance, product quality, and
customer satisfaction.

“Conduct scientific and experimental research studies”: Students in the Master in Food Chemistry program
will develop advanced skills in scientific and experimental research. They will be capable of designing and
conducting research studies, analyzing data, interpreting results, and effectively communicating their scientific
findings. This skill allows them to deepen knowledge in food science and contribute to the advancement of the
field through new discoveries and innovations.




ADMISSION REQUIREMENTS

Candidates are selected based on the review of their application.
e Admission to the first semester of the Master’s program (M1) is open to candidates holding a Bachelor’s degree
in Life and Earth Sciences, Biochemistry, Biology, Chemistry, Nutrition, or Medical Laboratory Analysis.
e Admission to Master’s Year 2 (M2) is open to candidates holding a Master’s program (M1) or an equivalent

recognized diploma (depending on the initial program).

COURSES/CREDITS GRANTED BY EQUIVALENCE

Holders of the M1 degree or an equivalent recognized diploma (depending on their prior education) may have up
to 52 credits of the program validated through equivalence. The validated courses will be determined based on
their previous training.

PROGRAM REQUIREMENTS

Required Courses (120 credits)

Food Biochemistry (3 Cr.), Biofilms and Industrial Applications (2 Cr.), Fermented Beverages and Spirits (2 Cr.),
Food Chemistry (2 Cr.), Communication (4 Cr.), Food Life Cycle (Project) (6 Cr.), Food Preservation and Shelf Life
(2 Cr.), Packaging and Labeling (2 Cr.), Agri-Food Industry Sectors (2 Cr.), Food Labeling Regulations (2 Cr.), Food
Security and Sustainability (2 Cr.), Food Formulation (2 Cr.), Waste Management in the Agri-Food Industry (2 Cr.),
Management of Flows in the Food Industry (4 Cr.), Hazard Analysis and Critical Control Point (HACCP) (2 Cr.), ISO
22000 and FSSC 22000 Food Safety Management (2 Cr.), ISO 9001 Quality Management System (2 Cr.), Logistics
in the Food Industry (3 Cr.), Instrumental Analysis Methods (3 Cr.), Chemical Expertise Methodology (2 Cr.),
Applied Metrology in Food Sciences (5 Cr.), Food Microbiology (4 Cr.), Industrial Microbiology (4 Cr.), Nutrition
(2 Cr.), Experimental Design (2 Cr.), Polymers and the Agri-Food Industry (2 Cr.), Food Products and Additives (2
Cr.), End-of-Study Project (30 Cr.), Rheology of Food (3 Cr.), Risk Assessment of Chemical Contaminants (4 Cr.),
Biochemical and Molecular Analytical Techniques (3 Cr.), Food Processing and Preservation Technologies (6 Cr.),
Food Toxicology (2 Cr.).

SUGGESTED STUDY PLAN

Semester 1
Code Course Name Credits
048BFCCM3 Fermented Beverages and Spirits 2
048CACCM2 Food Chemistry 2
048COMTM1 Communication 4
048CPCCM1 Food Preservation and Shelf Life 2
048FICCM1 Agri-Food Industry Sectors 2
048FOCCM1 Food Formulation 2
048FSSCM3 Food Security and Sustainability 2
048QMACM1 ISO 9001 Quality Management System 2
048 MEQCM1 Chemical Expertise Methodology 2
048 MACCM1 Food Microbiology 4
048NHCCM3 Nutrition 2
048PIACM1 Polymers and the Agri-Food Industry 2
048PACCM1 Food Products and Additives 2
Total 30




Semester 2

Code Course Name Credits
048BACCM3 Food Biochemistry 3
048BICCM1 Biofilms and Industrial Applications 2
048EECCM2 Packaging and Labeling 2
048HACCM3 Hazard Analysis and Critical Control Point (HACCP) 2
048AINCM2 Instrumental Analysis Methods 3
048MIINM2 Industrial Microbiology 4
048PEXCM2 Experimental Design 2
048FRHCM2 Rheology of Foods 3
048RACCM2 Risk Assessment of Chemical Contaminants 4
048TBMCM2 Biochemical and Molecular Analytical Techniques 3
048TACCM2 Food Toxicology 2
Total 30
Semester 3
Code Course Name Credits
048CVACM3 Food Life Cycle (Project) 6
048FLRCM3 Food Labeling Regulations 2
048VDACM3 Waste Management in the Agri-Food Industry 2
048GFACM3 Management of Flows in the Food Industry 4
048ISOCM3 ISO 22000 and FSSCC 22000 Food Safety Management 3
048LIACM3 Logistics in the Food Industry 3
048MSACM3 | Applied Metrology in Food Sciences 4
048TACCM3 Food Processing and Preservation Technologies 6
Total 30
Semester 4
Code Course Name Credits
048PFETM4 End-of-Study Project 30
Total 30
COURSE DESCRIPTION
048BACCM3 Food Biochemistry 3Cr.

This course provides students with a biochemical approach to the field of food science and technology. It aims
to introduce students to the chemical components of different food families and the biochemistry of key foods.
It covers the chemical constituents responsible for the organoleptic properties of foods, as well as the chemical
reactions that occur during agri-food processes.

048BICCM1

Biofilms and Industrial Applications

2Cr.

This course introduces the world of microbial biofilms and includes a critical examination of current research
problems and discoveries. The structure of biofilms, as well as the various stages of biofilm formation with the
corresponding molecular actors, are clearly defined. Communication within biofilms and the biochemistry of
biofilms are also thoroughly studied.




The impact of biofilms on human activities is explored through student projects. This includes the effect of biofilms
on food, water, the environment, as well as their role in bioremediation, and wastewater treatment. The behavior
of biofilms in relation to antimicrobials and strategies for eradicating such structures are also covered.

048BFCCM3 Fermented Beverages and Spirits 2Cr.

This course aims to introduce various fermented beverages, their markets, and their production processes.
Students will be familiarized with the chemistry of fermentation flavors, as well as methods for associating and
recognizing these flavors sensorially. The course highlights wines, whiskey, gin, rum, tequila, and pastis.

048CACCM2 Food Chemistry 2Cr.

This course aims to broaden students’ knowledge about the components, nutritional contributions, and the
chemical and physicochemical characteristics of key foods used as raw materials in the agri-food industry. It also
covers the analysis and understanding of the various transformations that occur to produce a final product with
well-defined characteristics.

048COMTM1 Communication 4Cr.

This course covers oral and written communication. It presents oral communication as the most frequent form
of interpersonal exchange and essential for effective teamwork and collaboration. It addresses expressing ideas
clearly, listening and asking questions, maintaining relational exchanges, and providing feedback.

The course also explains the importance of effective written communication in enhancing an organization’s image.
It introduces various organizational communication situations, including internal messages such as memos,
reports, and letters. Students will learn essential techniques for drafting professional documents, from resumes
and cover letters to application emails and unsolicited applications, and will gain a clear understanding of the
appropriate vocabulary and format for each situation.

048CPCCM1 Food Preservation and Shelf Life 2Cr.

This course aims to introduce students to the mechanisms of food deterioration. It provides a detailed description
of the methodologies used to assess the shelf life of food products. The course also covers methods of food
processing designed to extend the shelf life of food items while minimizing their deterioration.

048CVACM3 Food Life Cycle (Project) 6 Cr.

The course on the food life cycle involves a comprehensive project that spans an entire academic semester. This
extensive project explores all aspects of a food item’s journey, from its initial production to final consumption,
highlighting the various stages of transformation, distribution, and consumption. Students will gain an in-depth
understanding of the scientific, economic, environmental, and social aspects related to each phase of the food life
cycle. The course content includes topics such as agricultural production, food processing technologies, logistics
and distribution, food safety, nutritional aspects, and associated environmental issues. Students are also guided
in conducting an in-depth study of a specific food item of their choice, applying the concepts and skills acquired
throughout the semester.

The course culminates in the presentation of projects to a scientific jury, where students demonstrate their
comprehensive understanding of the chosen food item’s life cycle and their ability to critically analyze the various
dimensions involved. This interactive and practical approach aims to develop students’ research, scientific
communication, and analytical thinking skills, while deepening their understanding of food systems as a whole.

048EECCM2 Packaging and Labeling 2Cr.

This course provides students with foundational knowledge in food packaging, and introduces packaging in
cosmetics, pharmaceuticals, and other sectors. It aims to familiarize students with the principles and techniques
of packaging and to equip them with the keys and tools needed to succeed in this field.




048FICCM1 Agri-Food Industry Sectors 2Cr.

This course aims to educate students about the properties of finished products in the agri-food industry and the
techniques used in this sector. It also focuses on understanding the constraints of production and industrialization
for certain food products.

048FLRCM3 Food Labeling Regulations 2Cr.

This course provides a comprehensive understanding of the legal framework governing food labeling. Students
will explore key regulations, including nutritional information requirements, allergen labeling, and marketing
claims. The course delves into the nuances of compliance with global standards, offering practical insights for
professionalsin the food industry. Students will also gain the knowledge needed to navigate and ensure adherence
to evolving food labeling laws.

048FSSCM3 Food Security and Sustainability 2Cr.

This course examines the critical intersection of ensuring global food access while maintaining environmental
equilibrium. Students will delve into topics such as agricultural practices, resource conservation, and policies
addressing hunger and malnutrition. The course explores sustainable food production methods and evaluates
strategies to enhance resilience in the face of climate change. Through this, participants gain a holistic
understanding of fostering food security within the context of long-term ecological sustainability.

048FOCCM1 Food Formulation 2Cr.

This course offers an in-depth exploration of creating balanced and appealing food recipes. Students will gain
skills in selecting and combining ingredients to achieve specific goals, such as sensory quality, nutritional value,
and regulatory compliance. Practical aspects of food formulation, including challenges related to preservation
and large-scale production, are addressed. This course provides a comprehensive understanding of formulation
principles, tailored for food industry professionals seeking to refine their skills in creating high-quality food
products.

048VDACM3 Waste Management in the Agri-Food Industry 2Cr.

This course describes methods for valorizing agri-food waste. It highlights the necessity of treating waste produced
in large quantities and across various industrial sectors. Energy valorization technologies are extensively covered,
including anaerobic digestion, plasma technology, incineration, and others. The stages of these processes are
detailed, along with their optimal conditions, fundamental parameters, advantages, and disadvantages. The
methodologies for “material” valorization are also discussed. Concrete examples of applications, both national
and international, help consolidate and better assimilate the knowledge and information acquired.

048GFACM3 Management of Flows in the Food Industry 4Cr.

This course offers an in-depth analysis of logistics processes and supply chain management within the specific
context of the food industry. Students will explore strategies to optimize production, distribution, and inventory
management throughout the food supply chain. Topics include demand planning, warehouse management,
product traceability, and quality standards. Students will also gain practical skills to address logistical challenges
specific to the food industry while maintaining product quality and regulatory compliance.

048HACCM3 Hazard Analysis and Critical Control Point (HACCP) 2Cr.

This course provides a comprehensive understanding of the systematic approach to food safety. Students will
learn to identify and assess potential hazards in the food production process, implement critical control points, and
establish preventive measures. The course covers HACCP principles, risk analysis, and regulatory requirements,
equipping students with the skills to develop, implement, and maintain an effective HACCP plan. Through practical
examples and case studies, students will gain insights into ensuring the safety and quality of food products from
production to consumption.




048ISOCM3 1SO 22000 and FSSC 22000 Food Safety Management 2Cr.

This course delves into the principles and practices of food safety management systems based on ISO 22000
and FSSC 22000 standards. Students will explore the requirements for ensuring the safety of food products
throughout the supply chain. The course covers topics such as hazard analysis, prerequisite programs, and the
establishment of effective control measures. They will also gain insights into documentation, auditing, and
continuous improvement within the context of these internationally recognized food safety standards. The course
is designed to equip professionals with the knowledge and skills needed to implement and maintain robust food
safety management systems in compliance with ISO 22000 and FSSC 22000 standards.

048QMACM1 ISO 9001 Quality Management System 2Cr.

This course provides a comprehensive overview of the principles and requirements of 1ISO 9001, which is the
international standard for quality management. Students will learn how to establish, implement, maintain, and
continually improve a Quality Management System (QMS) within an organization. The course covers key concepts
such as process approach, risk-based thinking, and the importance of customer satisfaction. Students will gain
insights into documentation, auditing, and the benefits of achieving ISO 9001 certification.

048LIACM3 Logistics in the Food Industry 3Cr.

This course explores the specific aspects of logistics management within the context of the food industry.
Students will examine the unique challenges related to the distribution, storage, and delivery of food products
throughout the supply chain. The course covers topics such as demand planning, inventory management, efficient
distribution, and product traceability. Regulatory aspects and quality standards specific to the food industry are
also addressed.

048AINCM2 Instrumental Analysis Methods 3Cr.

This course provides theoretical and practical knowledge that, when supplemented with appropriate internships,
enables students to use Nuclear Magnetic Resonance spectroscopy (NMR), Mass Spectrometry (MS), Infrared
Spectroscopy (IR), UV/VIS spectroscopy, Atomic Absorption Spectroscopy, and separation techniques to address
problems at the interface of chemistry and biology. These are powerful analytical techniques for elucidating
molecular structures and conformations. Various applications, particularly focusing on protein characterization,
will be discussed to familiarize students with these techniques and underscore their importance. Practical sessions
focus on refining experimental skills for sample analysis.

048MEQCM1 Chemical Expertise Methodology 2Cr.

This course introduces the methods for identifying chemical substances, focusing on analytical techniques
such as spectroscopy and chromatography. Students will acquire essential skills in evaluating analytical quality,
interpreting results, and effectively communicating conclusions. Practical applications, including real case studies,
enable students to apply this knowledge to concrete scenarios in chemical expertise. The overall objective is
to provide students with the necessary foundation to conduct accurate assessments in various fields, such as
scientific research, pharmaceutical industry, and food safety.

048MSACM3 Applied Metrology in Food Sciences 5Cr.

This course focuses on applying metrology principles, the science of measurement, within the field of food sciences.
Students will gain an in-depth understanding of measurement methods, instruments, and specific standards used
to assess various parameters related to food safety, quality, and compliance. The course also addresses practical
aspects of metrology, such as measurement traceability, equipment management, and method validation.

048MACCM1 Food Microbiology 4Cr.

This course aims to introduce students to fundamental concepts in food microbiology. It begins with the study of
various microorganisms present in food, including harmful microorganisms (pathogens and spoilage organisms)
and beneficial microorganisms used in food production. Students will be able to assess the value and limitations
of commonly practiced microbiological analyses and interpret the results.




048MIINM2 Industrial Microbiology 4Cr.

This course focuses on the fundamentals of fermentation science and the implementation of related processes.
It offers a thorough understanding of the microbiological principles governing fermentation processes, exploring
their extensive application in various industrial sectors. Students will be exposed to numerous industrial
applications, including biological control, agri-food, pharmaceutical sciences, and waste treatment. Practical
work enriches students’ learning experiences by engaging them in concrete experiments to strengthen their
understanding of theoretical concepts. The course aims to provide students with the knowledge necessary to
design, optimize, and implement microbiological processes in various industrial contexts while preparing them to
tackle practical challenges in these specific fields.

048NHCCM3 Nutrition 2Cr.

This course introduces fundamental principles of nutrition and its implications for human health. By the end of
the course, students will be able to make dietary choices for healthy living. The first part focuses on identifying
nutrients, their food sources, and learning how to build their own menu. The second part involves reading labels
to identify and interpret the nature of the food in question. This foundational understanding of human nutrition is
further developed by analyzing and critiquing important issues in class, including sports nutrition, chronic diseases,
and pregnancy, along with cultural aspects. The final part of the course involves constructing a nutritional strategy
that can be appreciated and applied within a social, economic, and educational community.

048PEXCM2 Experimental Design 2Cr.

This course offers anapproach to the study of experimental design methodology, whichincludes robust and validated
measurement methods such as multiple linear regressions and analysis of variance (ANOVA). Several designs are
studied: complete factorial designs at two levels, second-degree models: complete factorial designs at three levels,
central composite designs with stars, and face-centered composite designs. The study strategy allows for the
organization of experiments to minimize study costs. The treatment of results enables the detection of significant
effects and interactions between operational parameters, empirical modeling, response surface generation, and
optimal searching. This methodology is very useful in agri-food, biological, and chemical industries. Experimental
designs for formulation are also covered: mixture designs without constraints (type I), mixture designs with lower
limit constraints (type Il), and mixture designs with lower and upper limit constraints with parameter variation
domain deformation (type IIl). The software Statgraphics is used for carrying out the experimental designs.

048PIACM1 Polymers and the Agri-Food Industry 2Cr.

This course presents polymers as macromolecules widely used in daily life and highlights theirimportant role in the
agri-food industry. It aims to understand the basic concepts inherent to polymers. After introducing the concept of
polymers, their structure and classification, polymerization techniques are studied. The impact on the properties
of polymers is also discussed. The relevance of using polymers is explored through two types of applications:
in packaging and in polymers in solution for food formulation. Finally, the major techniques for characterizing
polymers are described, highlighting the key characteristics that can be deduced from these analyses.

048PACCM1 Food Products and Additives 2Cr.

This course is divided into two parts: The first part defines a variety of food products available on the market and
examines them from different perspectives: ingredients, manufacturing, roles, claims, reasons for emergence,
effects on health, nutritional value, metabolism, regulations, and legislation.

The second part presents major concepts related to food formulation and the study of key food ingredients and
additives in relation to their roles and mechanisms of action during food preparation, processing, or storage. The
regulatory aspects of using additives, their metabolism, and their toxicological profiles are also covered.

048FRHCM2 Rheology of Foods 3Cr.

This course focuses on studying the mechanical properties of food components. It explores fundamental
concepts of rheology, such as viscosity, elasticity, and plasticity, in relation to applied mechanical stresses. The
main objectives include understanding food deformation mechanisms, analyzing stress-strain relationships, and
applying rheological models to characterize the behavior of food components. Students will acquire skills to




evaluate texture, stability, and quality of food products, which is essential in the field of food science and industry.

048RACCM2 Risk Assessment of Chemical Contaminants 4Cr.

This course provides a comprehensive understanding of the methodologies and principles involved in evaluating
the potential hazards associated with exposure to chemical substances. Students will delve into the scientific
foundations of toxicology, exposure assessment, and risk characterization. The curriculum explores techniques for
identifying and assessing the toxicity of chemical contaminants, estimating human and environmental exposure,
and establishing dose-response relationships. Emphasis is placed on integrating these components to conduct a
thorough risk assessment. Practical applications and case studies may be incorporated, allowing students to gain
hands-on experience in evaluating and managing risks associated with chemical contaminants in various contexts,
such as environmental monitoring, public health, and regulatory compliance. This course equips students with
the knowledge and skills necessary to contribute to informed decision-making and risk management strategies in
fields related to environmental science, public health, and regulatory affairs.

048TBMCM2 Biochemical and Molecular Analytical Techniques 3Cr.

This course introduces students to a range of techniques, from simple methods to advanced approaches such
as real-time PCR and microarrays. It covers the analysis of nucleic acids, including extraction, quantification, and
separation of DNA and RNA, as well as molecular methods such as PCR, RFLP, RAPD, AFLP, real-time PCR, and
Southern blot, Northern blot, and microarray techniques.

The course content also extends to the application of these molecular methods in specific areas such as
mycotoxin analysis in foods, including the study of mycotoxin biosynthesis, characterization of involved genes,
and development of molecular tools for the detection and quantification of mycotoxin-producing fungi and their
toxins in foodstuffs. Additionally, the analysis of genetically modified organisms (GMOs) in food is covered.
Finally, part of the course is dedicated to proteomic analysis, exploring methods for quantifying, identifying, and
characterizing proteins present in foods. This comprehensive program aims to equip students with the necessary
skills to apply these advanced techniques in the agri-food sector.

048TACCM3 Food Processing and Preservation Technologies 6 Cr.

This course offers a comprehensive approach to essential technologies for the processing and preservation of food
products, balancing theoretical concepts with practical applications to prepare students for industry challenges. It
is divided into four distinct parts, each targeting crucial aspects of food handling and preservation:

1- Heat Transfer: This section provides an in-depth introduction to various modes of heat transfer used in food
processes. Students will gain a solid understanding of the fundamental thermal principles underlying food
processing.

2- Water-Matter Relationship and Water Activity: The second module focuses on the complex relationship
between water and matter in foods. Students will explore the determination of the freedom degree and water
activity, essential elements for evaluating the physical and chemical properties of food products.

3- Preservation by Destruction of Spoilage Agents: The third part emphasizes preservation methods based on
destroying spoilage agents through thermal treatments. Students will become familiar with techniques such
as sterilization, pasteurization, and blanching. In-depth discussions include calculations of sterilization and
pasteurization values, treatment schedules, and impacts on food product quality.

4- Preservation Processes by Reducing Water Activity: The fourth section explores preservation processes aimed
at reducing water activity in foods. Students will examine techniques such as boiling, evaporation, multi-stage
drying, and freeze-drying. Theoretical aspects, including evaporation capacity, equipment, energy costs, and
optimizations, are also addressed.

048TACCM2 Food Toxicology 2Cr.

This course aims to raise students’ awareness of health risks associated with the ingestion of foreign substances
present in food. By focusing on the analysis and understanding of observed toxic effects, the program explores
toxic mechanisms associated with various residual pollutants and food additives. Students will gain an in-depth
understanding of potential hazards, risk analysis methods, and approaches to mitigate adverse health effects
related to exposure to these substances, contributing to a more informed evaluation of toxicological aspects in
the food sector.




048PFETM4 End-of-Study Project 30 Cr.

This course represents the final project for students, during which they will complete a 4 to 6-month internship in
an industry or research laboratory. At the end of this internship, students will write a detailed report on the work
performed and defend it before a jury composed of Master’s faculty members and industry representatives.
The rules for the defense and grading are as follows:
1- The oral presentation is limited to a maximum of 20 minutes (plus 20 minutes for questions and 15 minutes for
the jury’s deliberation).
2- The final defense grade considers:
- The oral presentation, including responses to questions
- The report from the internship supervisor
- The content and format of the report evaluated by the reviewers.




