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GENERAL INTRODUCTION TO FOOD 
QUALITY AND DESIGN GROUP 

 

 

 

 

 

We invite you to take a look at the topics that we offer and to embark with us on the exciting 

journey towards a better understanding of what Food Quality & Design (FQD) actually means! 

If you are interested in a full iMScrsion in food quality, FQD is the right place for you. As a food 

science student, you have already learned a lot about the chemical, physical, microbial properties 

of food, and you have learned how to process them. That knowledge is essential to build upon 

when discussing food quality and going into the design of new foods. But there is more to it! To 

play with food quality & Design, you should be able to integrate and connect your knowledge from 

various disciplines.  

 

Food quality is a broad, very dynamic and real life concept. It is obviously related to the properties 

of the food and the technological conditions it is subject to, and the integration required here is to 

connect the various disciplines of food technology, but, depending on the topic, perhaps also with 

plant and animal sciences. Next, it is important to realize that the perception of quality arises due 

to an interaction between food and humans. So, there you have a connection with social sciences: 

perception, consumer behaviour, psychology, ethics. So an effective food design is also 

determined by the way people handle food all over the food chain. Here you have another 

connection with social sciences, now more on the managerial level.  

 

To summarize, the research and education at FQD is characterized by integration of those 

scientific disciplines that are needed for a certain quality problem and you can distinguish three 

different kinds of integration: 

1. On the product level (integrating disciplines that are relevant to understand product 

quality attributes and design new foods with relevant nutritional and healthy attributes) 

2. On the food chain level (integrating disciplines that are relevant to describe and 

understand what happens to a product on its way through the food chain) 

3. On the techno-managerial level (integrating technological and managerial disciplines to 

describe and understand behaviour of people with respect to design, control, assurance, 

policy, in relation to the applied technology). 

Hence, FQD studies are really multidisciplinary and in this way, FQD contributes to the mission of 

Wageningen UR: to improve the quality of life.  
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Research theme 1 - Design of innovative & 
healthy foods 

Introduction  

In this research theme the design of healthy foods is approached in a holistic way from the 

nutritional, technological and consumer science point of view to find out the more suitable 

strategies to create value at the different points of each food chain. 

Food healthiness is one of the main driver in the creation and marketing of new food products. 

Different strategies can be pursued to design healthy foods such as the adoption of new 

ingredients having potential health benefits or the implementation of production processes to 

optimize the formation of desired compounds and to reduce the formation of those potentially 

harmful. Also foods targeted at specific categories can be designed: children, pregnant women, 

elderly, sportsman, students population. Finally foods intended for the prevention of specific 

pathological conditions can be developed: foods for weight management, osteoporosis,  gut 

health, mental performance and so on. 

Objective 

 To design healthy foods looking at the different point of the production chain from raw 

materials to consumer satisfaction. 

 To use formulation and processing strategies for the development of foods  tailored for 

different health benefits and different digestibility  

 To develop in vitro models for the systematic design of functional food for the benefit of 

gastrointestinal  tract 

 To control the development of Maillard Reaction minimizing the formation of potentially 

dangerous products and increasing the formation of desired ones 
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FQD-1.1 B/M Healthy plant food design and health effect validation 

 

Specialisation(s)  C (Product Design), J (Food Digestion and Health) 
Thesis BSc and MSc 
Supervisor  Teresa Oliviero 
Co supervisor Elisa di Stefano 
 
Introduction. The awareness of consumers that a diet rich in plant-based food is health-
beneficial, is pushing companies to develop food products enriched with plant-based 
ingredients.  
Therefore, in the supermarkets we see new products popping up, e.g. pasta enriched with 
vegetables, veggie-burgers etc.  
The production of those products often implies processing that can negatively or positively 
affect the content of healthy–beneficial bioactive compounds, reducing the potential beneficial 
effect of consuming those products.  
Objectives/aims. The aim of this topic is to study the changing in concentration of health-
beneficial bioactive compounds during the production of food products enriched with plant-
based food (vegetable, legumes, etc.) and to investigate strategies to retain or to promote the 
formation of those bioactive compounds in order to design healthier food products.    
Approach. The first step will be to select the target bioactive compounds and the vegetable, 
fruits or legumes to be added to the product and the food product to be enriched. Then the 
student will investigate which steps of the production process can affect the concentration of 
this bioactive compounds. Then, which strategies can be used (based on scientific hypothesis) 
to prevent losses or to promote the formation of those compounds. The students will be making 
the product, and depending on the target compounds, analytical and instrumental technics will 
be used to analyse the compounds, or to test the bioactivity of such compounds. 
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FQD-1.2 B/M Tear down the wall! 
 

Specialisation(s) C (Product Design), J (Food Digestion and Health) 
Thesis BSc and MSc 
Chairs (initials)  FQD  
Supervisor Edoardo Capuano (edoardo.capuano@wur.nl) 
Background  
Structure plays a pivotal role in the bioavailability of micro- and macronutrients from plant-
based foods. After swallowing, plant tissues occur in our gastrointestinal tract as particle of 
different sizes (item 1 in the figure below) which  are made up of cells surrounded by a 
protective cell wall (2). Since cell wall structural integrity is retained during digestion in the 
upper intestine, in order to be available for absorption, plant food nutrients must pass 
through the physical barrier represented by the plant cell wall. The barrier effect exerted by 
the plant cell wall is the result of a very complex interplay between cell wall chemical 
composition and structure and modifications suffered upon digestion, as well as industrial, 
domestic and oral processing. As a matter of fact, the fraction of intact cells depends on the 
particle size distribution of the food we swallow. To complicate things even further, health-
promoting compounds may be localized within sub-cellular organelles (3). Those represent 
further barriers for their digestion/absorption. In addition, macromolecules are naturally 
organized in complexes which have their own microstructure (4). Starch, proteins and fats are 
deposited in granules or “bodies” of varying size and structure, sometimes protected by 
additional layers (e.g. oleosins proteins in oil bodies), frequently tightly packed within the 
cells. 

 
Aim 
In this study, we will  investigating the effect of structural properties (cell wall integrity, cell 
wall permeability, particle size, etc.) on the digestibility and bioavailability of nutrients from 
plant based foods. 
Approach 
We will select nutritionally relevant plant-based foods and we will digest them in vitro. Then 
we will quantify the bio-accessibility of intracellular bioactive compounds  by measuring their 
release, stability and interaction with plant components (e.g. cell walls and proteins). We will 
use a combination of structural (e.g. microscopic analysis), chemical (e.g. pectins degradation) 
and physical (e.g. particle size distribution) assays to describe cell wall 
structure/composition, its changes during digestion and the level of cell integrity after 
industrial processing and will correlate this structural information to the observed bio-
accessibility.   
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FQD-1.3 B/M Maillard reaction-based routes for stable food emulsions 
 

Specialisation(s) C (Product Design), H (Sustainable Food Process Engineering) 

Title  Maillard reaction-based routes for stable food emulsions 

Thesis BSc or MSc 
Chair group  FQD and FPE 
Supervisor  Jilu Feng (PhD) 
Co-supervisor  Claire Berton-Carabin 

Vincenzo Fogliano 
 

Many foods we consume in our daily life are oil-in-water (O/W) emulsions, such as milk, 
mayonnaise, and salad dressings, where oil droplets are dispersed in an aqueous phase. 
Emulsions can be subjected to destabilization in a number of ways. First, physical 
destabilization (e.g., coalescence) leads to appearance defects and the eventual physical 
destruction of the systems. Second, when the oil phase contains unsaturated lipids, the latter 
can oxidize, which damages the emulsion’s sensory and nutritional quality. The interfacial layer 
between the oil and water phases is known to largely influence the physical and chemical 
stability of food emulsions. Thus, it is important to understand how different emulsifiers 
influence the properties of the oil-water interfaces, and which types of emulsifiers are effective 
stabilizers. Generally, low molecular weight surfactants or amphiphilic biopolymers are used 
to stabilize emulsions by generating electrostatic and/or steric repulsion. However, 
stabilization of emulsions can also be achieved by colloidal particles that accumulate and 
strongly adsorb at the oil-water interface. Such particle-stabilized emulsions (i.e., Pickering 
emulsions) have been proved to be remarkably stable against coalescence as well as Ostwald 
ripening, but information about the influence of Pickering particles on lipid oxidation is 
currently limited. 

        
 

We aim to investigate how food compatible emulsions can be used to prevent lipid oxidation in 
emulsions, via physical and/or chemical barrier effects: 
 
- We produce particles based on the conjugation b etween soy protein isolate (SPI) and 
carbohydrate. We intend to use those particles as emulsifiers, instead of conventional 
emulsifiers (proteins, surfactants). Such particles have never been investigate for preparing 
emulsions. They could also bring assets in terms of oxidative stability of the emulsions, either 
intrinsically, or because they can be loaded with antioxidants. 
 
- We also intend to produce molecules arising from the Maillard reaction, which could have 
antioxidant effects in emulsions. It is already known that some Maillard reaction products can 
act as antioxidants, but the involved pathways are not clear, especially as it pertains to the 
location and partitioning of the involved molecules. 
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FQD-1.4 B/M How to design vegan cheese analogues as a carrier for algae PUFA 

 
Specialisation(s)  C (Product Design), J (Food Digestion and Health) 
Thesis BSc and MSc 
Supervisor  Vincenzo Fogliano 
Co-supervisor  Nicoletta Pellegrini 
 

N-3 polyunsaturated fatty acids (n-3 PUFAs) are essential for humans as they are present in cell 
membranes and are precursors of important molecules involved in e.g. inflammation. However, 
they cannot be produced by mammalian. Therefore, it is essential to consume these PUFAs from 
dietary sources such as fish and fish oils. However, in the recent years, consumers are 
increasingly opting for plant-based foods and diets for different environmental, sustainability 
or lifestyle reasons. This shift in the diet caused a lower consumption of fish and thus lower 
intakes of n-3 PUFAs. In order to introduce the adequate daily amount of n-3 PUFA, other 
sources of these fatty acids, such as algae, need to be consumed. 
 
Aim: This project investigates how to design vegan cheese analogues as a carrier for algae n-3 
PUFA and how to control the n-3 PUFA oxidation. 
 
Student’s activities: You will work on different formulations of vegan cheese analogues 
analyzing the lipid stability, the mechanical and physical properties and their microstructure. 
This information will be pivotal in designing suitable foods to replace animal foods rich in n-3 
PUFAs.    
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FQD-1.5 B/M Bioactive compounds and lipase inhibitors from typical vegetables 

in Singapore. 
 

Specialisation(s)  C (Product Design), J (Food digestion) 
Thesis BSc and MSc 
Supervisor  Vincenzo Fogliano 

Huang Dejian (chmhdj@nus.edu.sg) University of  Singapore 
Short Description 
Plant metabolites are well known for their bioactive and for their potent taste and tasting 
properties. The profile of these compounds in food are deeply affected by nature of the raw 
material and by the processing both at industry and household level. The release of these 
compounds during digestion can modulate the activity of digestive enzyme (especially lipase) 
and various mechanism can be involved. 
 

 
 
Proposed approach 
The research will be partially conducted at the National University of Singapore. 
The influence of the processing conditions (industrial or domestic such as stir-frying) on the 
release during digestion and the consequent mechanism of actions will be investigated. 
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FQD-1.6 B/M Dicarbonyl trapping properties of melanoidins from different foods in vitro 

digestion models. 

  

Specialisation(s)  C (Product Design), J (Food Digestion and Health) 
Thesis BSc and MSc 
Supervisor  Hao Zhang PhD 
Co-supervisor  Vincenzo Fogliano 
Introduction 
The increase in reactive carbonyls in tissues is known as carbonyl stress which leads to directly 
increase chemical modification of proteins (gylcation) and lipids (lipoxiadation) in diabetes. 
Reactive carbonyl species generated from carbohydrate, lipid and amino acid metabolism such 
as methylglyoxal, glyoxal and diacetyl, are potent precursors of advanced glycation end-
products and protein cross-linking. Melanoidins, coloured polymers synthesised through 
Maillard reaction, are able to exert antioxidative activity and may be the predominant 
contributors in severely heat-treated food samples to trap carbonyl compounds. Based on HPLC 
and LC-MS/MS, we can study on  whether melanoidins in various foods can be used as a natural 
source of scavengers of dicarbonyls and the mechanism behind this. 
 
Aim 
Apply HPLC to evaluate the dicarbonyl trapping capacity of melanoidins from different foods in 
vitro digestion models, and study on the mechanism behind this trapping process based on the 
LC-MS/MS.  
 
Approach 
To do the literature review about dicarbonyl compounds and vitro digestion model, and apply 
HPLC to evaluate the dicarbonyl trapping properties of melanoidins. 
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FQD-1.7 B/M Can we use polyphenols to modulate carbohydrate digestion? 

 

 

 

 

 

  

Specialisation(s)  C (Product Design), J (Food Digestion and Health) 
Thesis BSc and MSc 
Supervisor  Lijiao Kan (PhD) 
Co-supervisor  Teresa Oliviero 
Other supervisors Edoardo Capuano, Ruud Verkerk 
Introduction:  
Our diets are rich in energy-dense food, and this can lead to overweight, obesity and the 
development of diseases such as diabetes.  
    Growing evidences indicate that various dietary polyphenols may influence carbohydrate 
metabolism at many levels. Studies show that tea polyphenols such as tea catechins inhibited 
the activity of α-amylase and brush boarder maltase which are two key enzymes for starch 
digestion in human ( Liu, Wang, Peng, and Zhang, 2011; Yilmazer-Musa, Griffith, Michels, 
Schneider, and Frei,  2012; Koh, Wong, Loo , Kasapis, and Huang, 2010; He, Lv, and Yao, 2007). 
Those studies may suggest that the glyaceamic responds can be delayed or reduced by 
consuming starchy food together with a beverage rich polyphenols, or consuming starchy food 
that is enriched with polyphenols extract. However, those hypothesis should be confirmed by 
further studies. 
The aim of this study: 
In this study, the carbohydrates digestibility of bread containing various concentrations of 
polyphenols or digested along with polyphenols beverage will be investigated using an in vitro 
digestibility model. The bioaccessibility of polyphenols during digestion will be measured as 
well.  
Approach:                                                                                                                                        

1) Prepare polyphenol extract from some fruits or vegetables 
2) Characterize the phenolic profile of the selected polyphenols extracts by HPLC-MS-MS. 
3) Characterize the interactions between phenolic compounds and bread components.  
4) Using INFOGEST protocol to describe and monitor the kinetics of starch digestion from 

bread formulated with different types and concentrations of polyphenols extracts. 
Reference 
He, Q., Lv, Y., & Yao, K. (2007). Effects of tea polyphenols on the      
    activities of aamylase, pepsin, trypsin and lipase. Food      
    Chemistry, 101(3), 1178–1182. 
Koh, L. W., Wong, L. L., Loo, Y. Y., Kasapis, S., & Huang, D. (2010).  
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FQD-1.8 B/M Oral processing and bioavailability: An obvious but underestimated link. 

 

 

  

Specialisation(s)  C (Product Design) + J (Food Digestion and Health) 
Thesis BSc and MSc 
Supervisor  Edoardo Capuano (edoardo.capuano@wur.nl) 

Markus Stieger (markus.stieger@wur.nl) 
Background 
Oral processing is the first step of food digestion during which solid foods are broken down, 
mixed with saliva, starches are enzymatically hydrolysed and a boluses is formed that can be 
safely swallowed. Oral processing has explicitly evolved to increase the accessibility of 
nutrients such as vitamins and facilitate digestion of macronutrients in the gastrointestinal 
tract. In plant-based foods, for example, disruption of cell walls by chewing is a pre-requisite 
for the absorption of bioactive compounds or digestion of macronutrients. We hypothesize 
that the way foods are processed in the mouth has a large effect on bioavailability. We 
hypothesize that inter-individual differences in oral processing behaviour are a major 
contributor to inter-individual differences in nutrients bioavailability. 
 

                 
 
Approach 
We will work with a variety of vegetal or animal-derived food such as fruits, vegetables, 
cereals, cheese and meat. The foods will be chewed by subjects with different chewing 
behaviors. The food boli are expectorated  and various boluses properties will be 
characterized at different stages of mastication. For vegetal foods, we may look into the 
amount of intracellular fluids released, the particle size distribution and the level of cellular 
integrity of the masticated bolus. For foods of animal origin we may look at bolus properties 
such as rheological and mechanical properties and particle size distribution. After oral 
processing the boli are digested in vitro and the bio-accessibility/digestibility of the target 
nutrients is determined. This allows us to correlate  the breakdown of the foods by oral 
processing with the bio-accessibility of health promoting micro- and macronutrients. 
 

mailto:edoardo.capuano@wur.nl
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiW5YflpYzQAhVDHxoKHc0mD6cQjRwIBw&url=http://beautyandtheprince.weebly.com/nutrition/get-chewing&bvm=bv.137132246,d.d24&psig=AFQjCNGFL_xyteHnkbTdBToBYb4hnaor1Q&ust=1478251435004819
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FQD-1.9 B/M Wholemeal bread and nutrients bioavailability: from molecular to 

macroscopic structural features 

  

Specialisation(s)  C (Product Design) + J (Food Digestion and Health) 
Thesis BSc and MSc 
Supervisor  Edoardo Capuano (edoardo.capuano@wur.nl) 
Co-supervisor  Stefano Renzetti (FBR) 
Introduction 
Wheat bread is a main staple food and generally considered to be a highly nutritious product. 
Nutritional guidelines recoMScnd intake of wholegrain bread as a source of carbohydrates, 
proteins, Dietary fibre, vitamins and minerals. However, Inclusion of high levels of bran poses 
technological challenges due to its detrimental effect on dough properties. Physical, enzymatic 
and microbial treatment of bran can be implemented to improve its techno-functionality and 
hence modulate dough rheology, bread structure and texture. Concomitantly, bran treatment 
can also modulate accessibility of bioactive compounds such as polyphenols and modulate the 
behaviour of fibre during digestion. Such compounds not only can influence dough baking 
properties by interfering with gluten and dough development but can also affect digestion by 
inhibiting starch enzymatic hydrolysis and modulating the mechanical properties of the bolus. 
Consequently, the nutritional properties of bran-enriched bread are the result of the interplay 
between composition, bran structure, interactions in the bread matrix and crumb structure and 
texture. 
 
Aim  
In this research, we aim to build up relations between bran physical and chemical properties 
(composition, structure), interactions in the complex bread matrix, the mechanical properties 
of bread crumb and the digestibility and bio-availability of nutrients. 
 
Approach 
Wheat bran from one selected source will be modified using physical, enzymatic and microbial 
treatment. Treatment conditions are chosen based on previous established knowledge. The 
untreated and treated bran material will be characterized for its composition (soluble and 
insoluble fibers, sugars, polyphenols) and physical properties (particle size, moisture sorption 
behaviour). Tin breads will be produced with a target bran inclusion level and characterized for 
their structural and mechanical properties. Bread crumbs will be also digested in  vitro and the 
bioavailability of target nutrients will be quantified by measuring the levels of hydrolysis 
products.  
 
References 
• M. Zanoletti, A. Marti, M. Marengo, S. Iametti, A. Pagani, S. Renzetti, 2017. Understanding 
the influence of buckwheat bran on the baking performance of wheat dough: mechanistic 
insights from molecular and material science approaches. Food Research International, in 
press. 
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FQD-1.10 B/M Nature-inspired food design:  Sub-cellular membranes as lipolysis 

inhibitors. 

 

  

Specialisation(s)  C (Product Design), J (Food Digestion and Health) 
Thesis BSc and MSc 
Supervisor  Edoardo Capuano (edoardo.capuano@wur.nl) 
Co-supervisor  Costas Nikiforidis (costas.nikiforidis @wur.nl) 
Background 

Thylakoids are worm-shaped membranes that can be found within chloroplasts of all 

photosynthetic tissues. They are known as photosynthetic membranes and are comprised of 

multi-protein complexes and polar lipids. Due to their amphipathic nature thylakoids can 

stabilise oil in water emulsion by covering the surface of lipid droplets which opens up several 

possibilities to use them for specific technological applications. Recent investigations show 

that thylakoids-enriched ingredients from spinach leaves can slow down lipid digestion and 

may prolong satiety. The exact mechanism is not exactly known but it is probably related to 

their emulsifying properties. It can be hypothesized that thylakoids having different 

composition/structure may have different technological functionalities as well as a different 

impact on lipid digestion. Similarly, tailored processing can change their structure and thus 

their functionality. Finally, it can be hypothesized that other cellular membranes can exhibit 

similar functionality. 

 

 

Approach 
We will work with thylakoids extracted from sugar beet leaves, which are currently been 
discarded. Their structure and composition will be characterized before and after post-
extraction processing. Tailored processing will be applied to obtain fractions/ingredients with 
specific compositional characteristics. Intact and processed thylakoids will be digested in vitro 
and the effect of different conformations on digestion will be investigated. The effect on lipid 
hydrolysis is determined by measuring the amount of free fatty acids released in time. 

Aim  

The aims of  this project is to 

investigate the behavior of 

thylakoids during digestion, their 

effect on lipid digestion and how 

structural and compositional 

differences affects their ability to 

slow down lipid digestion. 

 

 

http://thylakoids.com/appethyl-thylakoids/
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FQD-1.11 B/M The role of Maillard reactions to reduce sugar in biscuits and cakes 

formulation 

 

Specialisation(s)  (C) Product Design 
Thesis BSc and MSc 
Supervisor Vincenzo Fogliano 
Co-supervisor  Stefano Renzetti 

Burce Atac Mogol 
 

In the last decades, the 
demand for healthy foods 
has grown due to increased 
consumers awareness of the 
role of nutrition in 
preventing or lowering the 
risk of developing chronic 
diseases. For such reason, 
the food industry is prompt 
to reformulate their 
products by lowering sugar, 

fat and salt content while maintaining product sensory quality. In many food products, 
replacement of sugar is technologically challenging due to the multiple functionalities that 
sugar exerts in relation to taste, texture, structure and mouthfeel. In fact, the type and amount 
of sugar in the formulation control the hydration of biopolymers, biopolymer melting and 
polymerization as well as chemical reaction such as browning and Maillard which contribute to 
colour and aroma profile. Recently, the use of material science approaches have led the 
development of successful strategies for optimal sugar replacement. Such strategies find their 
basis on thermodynamic theories from Flory-Huggins and hydrogen bond interactions in the 
hydrophilic food matrix. Building up on this developments, novel sugar replacement strategies 
based on Natural Deep Eutectic Solvents are being currently investigated. However, while such 
strategies enable to mimic structure and texture in sugar reduced bakery products, quality 
aspects related to taste, flavor and colour are still a major challenge. 
 
Aim 
In this research, we aim to understand the impact of different sugar replacements strategies, 
including those based on NADES, on browning and Maillard reactions in a bakery application, 
i.e. biscuit, in relation to colour and aroma formation. Potential contribution of such chemical 
reaction on textural characteristics will be also evaluated 
 
Approach 
A selection of sugar replacers and mixtures thereof will be made among polyols, FOS, amino 
acids and small peptides which will be characterized for their physical-chemical properties. 
The sugar replacement mixtures will be studied in a model biscuit application in relation to 
their bulking properties (solubility, biopolymers hydration, biopolymers melting) and biscuit 
quality. Dynamic mechanical thermal analysis, differential scanning calorimetry, sorption 
analyzer and texture analyzer will be used for the purpose. The model biscuits containing 
various sugars and amino acids combination are also analyzed to map the ongoing Maillard 
reactions. GC-MS and HPLC-MS analyses are carried out to characterize the transformation 
products of amino acids and carbohydrates. 
 
References 
• R. van der Sman, S. Renzetti, 2018. Understanding functionality of sugar in biscuit for 
reformulation purposes. Submitted to Critical Reviews in Food Science and Nutrition. 
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FQD-1.12 B/M Food design strategies to add value to the cocoa chain: the use of 

spirulina and carob. 

  

Specialisation(s)  (C) Product Design 
Thesis BSc and MSc 
Supervisor  Vincenzo Fogliano 
Co-supervisor  Stefania Abbona 
Other supervisors Burce Atac Mogol 
Description 
Carob (Ceratonia siliqua L.) is a valuable plant source of sugar (more than 50%, mainly 
sucrose), dietary fibre, polyphenols (mainly tannins), and minerals such as calcium, 
phosphorous, and potassium [1]. In humans, consumption of carob fibre was shown to have a 
high antioxidant capacity and to lower serum cholesterol and serum triglycerides. Other studies 
showed that polyphenols may increase fat oxidation and energy expenditure in humans [2]. 
Carob fiber enhanced fat oxidation and might exert beneficial effects in the prevention and 
therapy of the metabolic syndrome [2]. Carob could help to reduce LDL cholesterol [3]. Carob 
is often used as a chocolate substitute as it is free from caffeine and obromine [4]. Carob seed 
flours could be used as an alternative raw material and incorporated as an ingredient in new 
food formulations. In particular, the antioxidant properties of the carob seed flours make them 
a potentially interesting ingredient for functional foods [4]. 
Spirulina is a microalgae which has been defined by FAO a powerful tool to fight malnutrition 
due to its high nutritional value. Carob is typical of the Mediterranean areas, while Spirulina 
cultivation is new but a growing trend of these areas. The combination of these two ingredients 
could result in the development of a new healthy product, which combines tradition and 
innovation. 
Research Questions 

1) Can Carob be used to develop sweet products, which contain less added sugars similar 
in taste and appearance to chocolate?  

2) What are the health benefits/nutritional values of adding/using carob together 
with/instead of cocoa? And in which %? 

3) Does the use of carob affect taste, texture and appearance of a product?  
4) Does the use of Spirulina together with Carob affect taste, texture and appearance of the 

product?   
5) What are the nutritional values of these new products? 

 
Proposed Approach 
To answer the different research question appropriate methodologies will be used combining 
chemical and physical analysis with formulation strategies and new processing technique.  
Focus group and consumer survey will be employed to answer questions 3 and 4.  
 
References 

1. S. Aydın and Y. Özdemir , “Development and Characterization of Carob Flour Based 
Functional Spread for Increasing Use as Nutritious Snack for Children”, Journal of Food 
Quality, Vol. 2017 (2017), Article ID 5028150. 
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FQD-1.13 B/M Food for Mood and Cognition. 

  

Specialisation(s)  BFT/MFT-C-G-J 
Title Food for Mood and Cognition 
Thesis BSc and MSc 
Supervisor  Matthijs Dekker 
Description 
Food products can have an impact on mood and cognitive functioning. E.g. caffeine or taurine 
are stimulating compounds already widely applied in energy drinks. However there are much 
more (possible) relations between our food and our mood. Some of the effects seem well 
investigated and documented, while others are perhaps more speculative in nature. This 
project aims at evaluating and making an overview of the scientific literature on effects of food 
components on mood or cognitive functioning. Selected components and foods containing them 
will be tested on their effects on mood and cognitive performance by a human intervention 
experiment. The found effects have to be translated into criteria for the technological design of 
possible food products that can be suitable for this purpose. 
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FQD-1.14 B/M Design of foods without animal ingredients. 

 

Specialisation(s)  (C) Product Design 
Thesis BSc and MSc 
Supervisor Vincenzo Fogliano (vincenzo.fogliano@wur.nl) 
Co-supervisor  Ruud Verkerk (ruud.verkerk@wur.nl) 

Johan Versluys (johan@fi-s.com) 

Short Description 
The scarcity of food from animal sources will likely determine an increase of their price in the 
next future. This will determine a consequent shift toward an increasing demand of products 
containing no ingredients of animal origin. We can expect that consumers who have not a strong 
ethical convictions are not willing to compromise the sensory and technological properties of 
conventional foods because of sustainability reasons.  
In many case the replacement of meat, dairy and egg ingredients with those coming from 
legumes, cereals and other vegetable sources results in the loss of important technological 
properties related to physical (texture, water holding capacity) and chemical (flavour profile, 
browning formation) properties. This will in turn influence also microbiological stability 
 

  
 

 
Proposed approach 
The student will be working on one specific products design (meat or cheese replacers; milk 
type beverages and soups) by testing ingredients of vegetable origin for their potentiality to 
replace the actual standard available on the market. Quality parameters will be identified and 
monitored in the different stages of product design. Key areas of interests for the student should 
be quality design and physico-chemical analysis.  
 
The student will be based in Wageningen and they will have also the opportunities to 
collaborate with Food Ingredient and Specialties an ingredient company located in Maastricht. 
For MSc students there may be also the opportunity to extend the thesis work with an 
internship at Food Ingredient and Specialties. 
 
 

 
 
 
 
 
 

  

mailto:ruud.verkerk@wur.nl
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FQD-1.15 B/M Peppermint oil in vivo analysis: exploring human breath and retronasal 

olfaction through Proton Transfer Reaction Mass Spectrometry.   
 

Specialisation(s)  (C)Product Design, (G)Sensory Science, (J)Food Digestion and 
Health 

Thesis BSc and MSc 
Supervisor Michele Pedrotti 
Co-supervisor Vincenzo Fogliano 
Description 
Analysis of volatile organic compounds (VOCs) in real time is an emerging powerful technique with 
many different applications such as measuring exhaled metabolites from human breath for medical 
diagnosis and measuring volatile release from foods and fragrances to investigate the connection 
between VOCs release and sensory perception [1]. Getting information about human’s 

physiological and pathophysiological condition form the “smell” of breath is an idea that was 
already applied in the antiquity. In the last years, exhaled breath analysis has become a promising 
tool for studying the uptake and effect of medication or particular food interventions [2]. At the 

same time, getting insights on what and when VOCs are delivered to human olfactory senses 
during eating may lead to improved food products for consumers [3].   
 
Proton Transfer Reaction - Mass Spectrometry (PTR-MS) is a relative new technique that is ideal 

for in vivo aroma analysis due to its sensitivity, dynamic on-line capability and rapid response time 
[4].  
 
In this project the student will get expertise on one of the emerging technology for VOCs analysis 
with many different applications in food industry and research. The student will have the chance 
to improve data analysis skills by performing univariate and multivariate statistics on mass 

spectrometry and sensory data.   
 
The projects offers also the possibility to follow a training course on PTR-MS usage at Foundation 
Edmund Mach (Italy).  
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FQD-1.16 B/M Maillard reaction markers to assess quality of cocoa processing. 

  

Specialisation(s)  C (Product Design) 
Thesis  BSc and MSc 
Chair group (initials) FQD 
Supervisor  Burce Atac Mogol 
Co-supervisor  Fabiola Pena Correa (PhD) 
Description 

Cocoa is derived from the beans of the cacao tree (Theobroma cacao L.) and it is the key raw 

material in chocolate manufacturing. There is an increasing demand for cocoa and its products, 

i.e. chocolate, due to its unique sensory properties. The cocoa undergoes into different 

processes until it becomes chocolate, such as fermentation, drying, roasting, alkalizing and 

conching. Each step is very important to obtain a good quality product in the end. The typical 

flavor of chocolate develops during roasting as a consequence of Maillard reaction. Conching 

step is also important regarding the flavor development.  

In this project, the effect of thermal processes during cocoa processing will be investigated by 

using Maillard reaction products, including melanoidins, being the final stage product of the 

Maillard reaction. 
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FQD-1.17 B/M REFINE: Optimization of refining process of vegetable oils and fats 

in order to reduce process contaminants. 

 

Specialisation(s)  C (Product Design), H (Sustainable Food Process Engenering) 
Thesis BSc and MSc 
Supervisor Sergio Oey 
Co-supervisor  Stefan van Leeuwen 
Description 
Palm oil is the highest consumed vegetable oil in the world. Not only can it be used to fry food, 
but it is also often used as an ingredient in processed food. Unfortunately, several potential 
carcinogenic process contaminants are being formed during the refining process of palm oil and 
other vegetable oils. Those contaminants are 3-Monochloro-1,2-propanediol esters, 2-
monochloro-1,3-propanediol esters, and glycidyl esters (3-MCPD-E, 2-MCPD-E, and Gly-E). 
 
In order to reduce the level of these contaminants, we will try several mitigation strategies for 
refining palm oil and other vegetable oils. Next to finding and implementing an effective 
mitigation strategy for palm oil, we want to develop a prediction tool for the refineries.  
By utilizing this tool, the refineries should be able to predict the final concentration of the 
aforementioned contaminants in their refined oils based on certain crude oil parameters. 
Before we can build such model, we need the analytical tools to detect the precursors, 
intermediates, and other molecular fragments that are associated with those contaminants. 
 
Aim 
We want to identify and quantify the associated molecular precursors, intermediates, and/or 
fragments of 2-MCPD-E, 3-MCPD-E, and Gly-E in various vegetable oil matrices during the 
multiple stages of refinery with the use of HPLC-MS(/MS). 
  
Approach 
Finding out what precursors, intermediates, and/or fragments are already known and 
associated with these contaminants through literature study. Developing an HPLC-MS(/MS) 
method based on the gained knowledge. 
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FQD-1.18 B/M Microguts-Microfluidics devices for a more accurate and 

throughput investigation of digestive processes. 

 

Specialisation(s)  C (Product design), J (Food digestion and Health) 

Thesis BSc and MSc 

Chair group (initials) FQD and BNT 

Supervisor Edoardo Capuano 

Co-supervisor  Vittorio Saggiomo 

 

In vitro methods simulating digestion processes are widely used to study the gastro-intestinal 
behavior of food or pharmaceuticals. Compared to in vivo “gold standard” methods, in vitro 
methods have the advantage of being faster, cheaper, easier, and do not have ethical 
restrictions. Different static in vitro models of digestion are available. However, despite being 
easy to use, they have several limitations like their static nature (digestion phases treated as 
batch reactions, no gradients in pH change, in digestive enzymes deployment and in gastric 
emptying) and the impossibility to reproduce accurately the type of flow occurring in the 
digestive tract. In addition, despite high-throughput, these static systems are only suited for 
the analysis of a limited number of samples per day. Also, the consumption of chemicals, 
digestive enzymes and bile salts poses problems in term of sustainability if extensive 
screenings ought to be carry out. Beside static models, a number of dynamic or semi-dynamic 
models have been developed but they are usually very low-throughput and consume 
considerable amount of chemicals and reagents.   
Aim of the project 
In this project we will address the ambitious task of developing a physiologically relevant, 
microscopically scaled, microfluidic devices to mimic human intestine. In particular, we aim at 
developing technological solutions to more accurately reproduce the physiology of human 
digestion as well as to improve the throughput of digestion analysis and decrease the 
consumption of chemicals/enzymes. 
Experimental approach 
The microfluidics MicroGut will be developed using a technique (ESCARGOT) developed (and 
patented) at BNT. The ESCARGOT methodology uses a 3D printed material that is used as a 3D 
scaffold for making intricate 3D microfluidic structure in an elastomeric material (PDMS). 
Within the standard design, several structural parameters can be changed in the MicroGut 
design to address specific problems. These 
parameters include: pH/time/dilutions, 
Geometry/shear stress/roughness and 
sampling strategy. The MicroGut will be 
tested on a variety of food products and food 
ingredients and validated against existing in 
vitro static models and against human data 
available from the literature. On top of that, 
the possibility will be explored to develop 
tailored solutions to study individual food 
ingredients like isolated starch, proteins or 
lipids (in the form of emulsions).  
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FQD-1.19 B/M Influence of a bioactive polysaccharides on techno-functional and 

sensory properties of model foods. 

 
Specialisation(s)  C (Product Design) 
Thesis BSc and MSc 
Supervisor  Vincenzo Fogliano 
Co-supervisor  Maria Tzoumaki | Nutrileads 
Other supervisors Burce Atac Mogol 
Description 
The addition of functional ingredient to a conventional food is the most simple and 
straightforward strategy to design healthy foods. However, the interaction between the 
functional ingredient and the food matrix can result in undesired modifications of the 
characteristics of the conventional food. In particular, the physical properties (viscosity, 
texture, emulsion stability, expansion) and the sensory features (color, flavour, creaminess, 
astringency) can be affected. 
In this project, a Nutrileads proprietary bioactive ingredients (NL-02) intended for the gut 
health benefit will be formulated in three model foods: acidic beverage, cream, bakery 
measuring the physical and sensory characteristics during the production and shelf life.  
 
Research Questions 

1) Which are the physical and sensory modifications induced by NL-02 in model foods 

simulating fruit juice, yoghurt and biscuits, respectively? 

2) Which are the concentrations leading to a product having physical characteristics 

different form the conventional one?  

3) Is there any differential modifications occurring during product shelf life? 

 
Proposed Approach 
To answer the different research question appropriate methodologies will be used combining 
chemical and sensory analysis with different formulation strategies. 
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FQD-1.20 B/M Analysis of volatile components in spice with PTR-MS: a powerful 

approach to detect spice adulteration.  

 
Specialisation(s)  C (Product design)  
Thesis BSc and MSc 
Supervisor  Erika Silletti (RIKILT)  
Co-supervisor Vincenzo Fogliano 
Other supervisors Yannick Weesepoel (RIKILT) 
Introduction 
Herbs and spice represent, together with olive oil, one of the food commodities most subjected 
to fraud. Common adulteration issues associated with spices are for examples addition of illegal 
colorants, such as Sudan dyes or the addition of a material with a lower economical value. 
Beside chromatography, vibrational spectroscopy is frequently employed in case of spice 
adulteration due to its rapid and non–destructive character. CoMScrcial portable spectroscopic 
devices are being used nowadays as rapid screening fingerprint tool for the detection of food 
fraud. However, their accuracy and sensitivity is lower than e.g. chromatography. Proton 
Transfer Reaction Mass Spectrometry (PTR-MS) is another rapid technique especially used in 
food and flavour research. PTR-MS measurements are used to study and quantify volatile 
organic compounds (VOCs). Due to its high sensitivity, fast analysis time, and the possibility to 
be combined with chemometrics, it is a promising techniques for application in food 
adulteration.  
Aim study and proposed research approach.  
The aim of the study is to characterize the VOCs fingerprints of three different spices, i.e. black 
pepper, chilli and turmeric. 250 samples of each spice, collected e.g. in different geographical 
regions and/or at different point within the supply chain, will be used to generate volatile 
component fingerprints of the spice. A multivariate statistical analyses will subsequent 
generate a model for screening of the samples. Spices with adulterants will be prepared and 
used to test the prediction power of the model. 
 
Student activities.  

 Depending on the analysed spice, adaptation of the in-house available PTR-MS method 
[1] 

 Measurements on the full set of spice (250 samples) 
 Preliminary statistical data evaluation (e.g. PCA) and first conclusions on the data set.  

 

                    
 
References. 
1. Silvis, I.C.J., et al., Similarities and differences of the volatile profiles of six spices explored by Proton Transfer Reaction 

Mass Spectrometry. Food Chemistry, 2019. 271: p. 318-327. 
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FQD-1.21 B/M Developing On-site testing method with a new 3-in-1 portable 

spectroscopic device for spice adulteration screening. 
 

Specialisation(s)  C (Product Design) 
Thesis BSc and MSc 
Supervisor  Erika Silletti (RIKILT)  
Co-supervisor Vincenzo Fogliano 
Other supervisors Yannick Weesepoel (RIKILT) 
Introduction 
Herbs and spice represents, together with olive oil, one of the food commodities most subjected 
to fraud. Common adulteration issues associated with spices are for examples the addition of a 
material with a lower economical value (Peter et al, 2011) or addition of illegal colorants, such 
as Sudan dyes (Haughey, et al, 2015). According to the USP Food Fraud database, chilli and 
turmeric are the two spices with the highest percentage of adulteration records (between 10 
and 25%) followed by black pepper, saffron, curry, paprika and nutmeg (range 5-10%).  
Technological advancements have enabled scientists to actively tackle food fraud through the 
development of innovative techniques. Besides chromatography, DNA-based methods and 
vibrational spectroscopy are frequently employed in case of spice adulteration. A combination 
of the mentioned approaches offers in most cases better results when dealing with spice 
adulteration, as for example for geographical origin determination of paprika where HPLC, GC 
and atomic absorption spectroscopy were employed (Molnar et al, 2018). Portable 
spectroscopic devices based on NIR, UV-Visible and Raman fingerprints are also increasingly 
being used as rapid screening tools for the detection of food fraud.  
 
Aim study and proposed research approach.  
The aim of the study is to set up a spectroscopic method based on the usage of a combination 
of different portable sensor-based technologies. A custom-made sensor device (Figure 1) will 
be use in this project for the analysis of three different spices, i.e. black pepper, chilli and 
turmeric. 250 samples of each spice, collected e.g. in different geographical regions and/or at 
different point in the supply chain, will generate spectral fingerprints to build a database and a 
multivariate statistical analyses will be used to generate a model for screening of the samples. 
Spices with adulterants will be made and used to test the prediction power of the model. 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 

 
Figure 1: All in one custom-made Ocean Optics set-up with NIR, fluorescence and visible 
sensors (left figure) connected to a sample holder (right figure)  
 
Keyword: Spice adulteration, portable spectroscopy, chemometrics 
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FQD-1.22 B/M Modelling the effects of arabinose supplementation in foods on 

glucose homeostasis. 
 

Specialisation(s) MFT-C-J, MNH-F 
Title Modelling the effects of arabinose supplementation in foods on 

glucose homeostasis 

Thesis MSc 
Chair group (initials) FQD 
Supervisor  Matthijs Dekker 
Co-supervisor  Monica Mars (HNE) 
Background 
High sugar consumption leads to large responses in glucose levels. L-arabinose is a functional 
ingredient that inhibits sucrose breakdown. The golden standard for testing these kind of 
compounds is to test them in human intervention studies. However human interventions are 
invasive, take time and very costly. Before testing foods one may want to test them first in a 
mathematical model that mimics postprandial responses. In silico models are more and more 
used to predict human responses to food components. Within these mathematical models of 
digestion, the effects of several test foods on glucose (and related hormones) can be simulated. 
Thereby more effective intervention studies can be designed.  
Activities 
Within the current thesis, you will model the digestion of several foods in a model and validate 
this with data obtained by human intervention trials. You will study the literature (L-arabinose 
and glucose metabolism, use of in silico models in food digestion, etc), you will do data analyses 
and modelling, and present your results orally and in a research report. 
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FQD-1.23 B/M In vitro tryptophan bacterial metabolism by human colonic 

microbiota. 

 

Specialisation(s) C (Product Design), J (Food Digestion and Health) 
Title  In vitro tryptophan bacterial metabolism by human colonic 

microbiota 

Thesis BSc and MSc 
Chair group (initials)  FQD 
Supervisor  Zhan Huang (PhD, zhan.huang@wur.nl) 
Co-supervisor Edoardo Capuano 
Background 
Tryptophan is an essential amino acid that cannot be synthesized by human organisms, and 
thus must be supplied in the diet. Dietary tryptophan is primarily catabolized through 
endogenous metabolism included kynurenine pathway and serotonin pathway, and direct 
bacterial metabolism. Approximately 90% of tryptophan is degraded through endogenous 
metabolism, and this makes endogenous tryptophan metabolism receive much more attention. 
However, recent studies have revealed that tryptophan bacterial metabolism can directly or 
indirectly influence the endogenous tryptophan metabolism and tryptophan metabolites 
generated by gut microbiota are important contributors to intestinal homeostasis and regulate 
the intestinal immunity by activating AhR, which is a critical regulator of intestinal immunity 
and inflammation.1,2 AhR is a cytosolic ligand-activated transcription factor. Several tryptophan 
bacterial metabolites, including indole, indole acetic acid, skatole, indole-3-aldehyde, and 
tryptamine, have been proven to be AhR ligands and they are considered to play important roles 
in preventing inflammatory bowel disease and gastrointestinal infections.3 

 

 
 

 
 
Aim 
In this research, we aim to understand the interaction between gut microbiota and tryptophan 
metabolism, including the role of gut microbiota in tryptophan bacterial metabolism as well as 
the role of food matrix and meal/diet on tryptophan conversion by gut microbiota. 
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Approach 
Free tryptophan or tryptophan-rich proteins will be fermented in vitro in this research. The 
effect of gut microbiota will be investigated by using starter inocula from different donors. The 
effect of diets will be explored by comparing tryptophan metabolism under different feeding 
conditions (e.g. presence/absence of polyphenols or fibre). Batch fermentation or SHIME® 
(Simulator of Human Intestinal Microbial Ecosystem) will be intensively utilized in this 
research. Particular attention will be paid to bacterial metabolites of tryptophan during 
fermentation. These metabolites will be characterized by LC-MS. 
 
References 
1. Gao, J., Xu, K., Liu, H., Liu, G., Bai, M., Peng, C., Li, T., & Yin, Y. (2018). Impact of the gut 
microbiota on intestinal immunity mediated by tryptophan metabolism. Frontiers in Cellular & 
Infection Microbiology, 8, 13. 
2. Lamas, B., Natividad, J. M., & Sokol, H. (2018). Aryl hydrocarbon receptor and intestinal 
immunity. Mucosal Immunology, 11, 1024-1038. 
3. Allison, A., Julien, P., & Harry, S. (2018). Gut microbiota regulation of tryptophan metabolism 
in health and disease. Cell Host & Microbe, 23(6), 716-724. 
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FQD-1.24 B/M Melanoidins formation in roasted cocoa beans and their effects on 

gut microbiota. 

 

 

Specialisation(s) 

 

MFT C, J 
MFQ A 

Title  “Melanoidins formation in roasted cocoa beans and their effects 
on gut microbiota” 

Thesis MSc 

Chair group (initials)  FQD 

Supervisor  Fabiola Peña Correa (PhD) 

Co-supervisor Burce Atac Mogol 

Description 
Fermented and dried beans or seeds of Theobroma cacao L. are the key raw material for the 
manufacture of chocolate. Cocoa beans are a high source of polyphenols, these compounds 
confer astringent, bitter sensations, green and fruity flavours and have antioxidant activity. 
Cocoa beans should be roasted to reduce the raw profiles, to intensify the brown colour and to 
develop the characteristic chocolate aroma. This is mainly achieved through the Maillard 
reaction. This reaction triggered by high temperatures involves amino acids, peptides, sugars, 
polyphenols, among other components of dry cocoa beans to produce compounds of different 
molecular weight from the smallest and volatiles ones (responsible of the aroma) to the largest 
polymers such as Melanoidins, these last ones are highly responsible for the brown tones 
mentioned above, and due to their complexity and large size they are not digested so they reach 
the large intestine without significant modifications. In the roasting process of both cocoa and 
coffee beans it has been demonstrated that some polyphenols become part of the molecular 
structure of the melanoidins. Coffee melanoidins have showed potential beneficial effects on 
the gut microbiota, probably mediated by the release of low molecular weight compounds such 
as polyphenols. However, the interactions of cocoa melanoidins with the intestinal microbiota 
have not been studied. 
 
There are different ways to roast cocoa beans, the process parameters (time, temperature, etc.) 
depends on the available technology and the usage of the roasted product. The oven or 
incubator is a resource that allows to simulate the industrial roasting process in terms of 
temperatures and times. Information of the effect of another roasting method is quite scarce. 
Fast convective roasting by fluidized bed roaster is a promissory alternative that have shown 
positive results in the quality and nutritional characteristics of coffee. 
 
This PhD project has been divided in to 2 stages: the aim of the first one is to evaluate the effect 
of roasting cocoa beans by two different speeds (slow roasting by oven and fast roasting by 
fluidized bed roaster) at  two different temperatures (120 and 140°C) on their physical, 
microscopic and chemical properties and their antioxidant activity. And the second stage will 
be focused on the interaction of cocoa melanoidins with the intestinal microbiota by in-vitro 
digestion.  
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FQD-1.25 B/M How to develop tasty gluten-free bread. 

 

 

Specialisation(s) 

 
C (Product Design), G (Sensory Science), J (Food Digestion and 
Health) 

Title  How to develop tasty gluten-free bread 

Thesis BSc and MSc 
Chair group (initials)  FQD 
Supervisor  Nicoletta Pellegrini 
Co-supervisor Markus Stieger 

Stefano Renzetti 
Description 
Gluten-free (GF) products have been becoming more and more popular in the last years. They 
are specifically formulated for individuals with gluten-related disorders. However, they are 
perceived as healthier compared to common products also for the fascination of the general 
population for the free-from products.  
To overcome the technological constraints associated with the absence of gluten, GF products 
are formulated with several ingredients that affect their nutritional composition, texture and 
sensory characteristics. This is especially actual in GF bread that has a different appearance, 
texture, flavour, and mouthfeel properties than its gluten-containing counterpart. Although the 
sensory quality of GF bread has been explored and related to its nutritional quality, a detailed 
understanding of the structural elements that lead to the sensory properties of GF bread is 
lacking. Aim: This project investigates how GF bread differently formulated with structuring 
ingredients (e.g., fibres) are orally processed and how this behaviour is related to physical-
chemical and structural properties and in turn sensory perception. 
Student’s activities: You will work on different formulations of GF bread analyzing the 
nutritional composition, the baking performance (e.g. volume, crumb density), the mechanical 
and physical properties of the crumbs (e.g. hardness, cohesiveness, Young’s modulus, Hencky 
strain) and the mastication behaviour (e.g., the number of chews, chewing duration, and the 
particle size distribution). This information will be pivotal in designing tasty GF bread with 
closer sensory characteristics to those of common bread.     
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FQD-1.26 M Starch-polyphenols complexes: a new type of functional starch? 

 

Specialisation(s) C (Product Design), J (Food Digestion and Health) 

Title Starch-polyphenols complexes: a new type of functional starch? 

Thesis MSc 

Chair group (initials)  FQD and FBR 

Supervisor  Edoardo Capuano 

Co-supervisor  Stefano Renzetti (FBR) 

Background 
Polyphenols are secondary plant metabolites that are reported to have plenty beneficial effects 
on human health. Recently it has been showed that polyphenols can interact with starch by 
means of a variety of non-covalent interactions. These interactions would change the physical 
properties of starch and in turn its technological and nutritional properties. Starch-polyphenols 
complexes may even represent new form of functionalized or resistant starch for food 
applications. 
 
 Aim 
In this project, we will study the nature of the interactions between starch and polyphenols, the 
factors governing such interactions and the effect of those on starch gelatinization and 
retrogradation behaviour and on starch digestibility. 
 
Approach 
Starch from different sources (cereals, tubers) and polyphenols of different classes (from 
monomers to polymers) will be selected and their interactions studied with a combination of 
physical and chemical analysis. Gelatinization behaviour of starch-polyphenols complexes and 
their retrogradation will be studied with DSC and other relevant methodologies. Pasting 
behaviour is determined by rheological measurements. Digestibility of starch-polyphenols 
complexes will be studied with a combination of in vitro methodologies. the principles of 
interaction may be validated in a relevant food application such as bread. 
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FQD-1.27 B/M Linking tomato physiology with lycopene bio accessibility. 

 

Specialisation(s) C (Product Design),J (Food Digestion andHealth) 

Title Linking tomato physiology with lycopene bio accessibility 

Thesis BSc and MSc 

Chair group (initials)  FQD and HPP 

Supervisor  Edoardo Capuano 

Co-supervisor Julian Verdonk 
Rob Schouten 

Background 
Lycopene is a lipophilic carotenoid which has been associated with a number of health benefits. 
In tomato fruits, lycopene is stored within chromoplasts as free or membrane-associated 
crystals. Content of lycopene is known to increase during ripening and is correlated to fruit 
colour.  However,  lycopene is also known to be limitedly bioavailable. In particular, when 
encapsulated within intact cell walls, lycopene is limitedly accessible to digestive enzymes. 
Softness of tomato also changes during ripening and is related to modifications in the cell wall 
composition. This modification can affect bio-accessibility of lycopene.  

 
 
 Aim 
In this project, we will investigate how bio-accessibility of lycopene changes  during ripeness, 
and how this is related to changes in colour and cell wall composition. By manipulation of 
tomatoes by postharvest cold and light treatments, we can independently manipulate colour 
and texture of tomatoes which may drastically affect the bio-availability of lycopene.  
 
Approach 
Tomatoes at different maturity stages (pre-ripened, fully ripened and over-ripened) and grown 
under different conditions (light and temperature) will be selected and analysed for lycopene 
content. Lycopene bio-accessibility will be assessed by subjecting tomato samples to in vitro 
digestion. Chemical characterization of the cell wall as well and structural characterization of 
carotenoid deposition in the chloroplasts will be also carried out and correlated to in vitro 
bio-accessibility. 
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FQD-1.28 B/M Exploiting the natural encapsulation of starch within cell walls to 

modulate GI of bread. 

Specialisation(s) C (Product Design), J (Food Digestion and Health) 

Title  Exploiting the natural encapsulation of starch within cell walls to 
modulate GI of bread 

Thesis BSc and MSc 

Chair group (initials)  FQD  

Supervisor  Edoardo Capuano 

Co-supervisor  Nicoletta Pellegrini 

Background 
Prevalence of diabetes is becoming more and more an issue worldwide. Many people suffer 
from type 2 diabetes, which is mainly caused by obesity as well as a lack of physical activity. 
Low glycaemic index foods are known for their ability to improve insulin sensitivity. 
Consequently, lowering the glycaemic index of commonly consumed high glycaemic index 
foods, like bread, could potentially be used for prevention and management of type 2 diabetes. 
In cereals, starch is naturally “encapsulated” within intact cell walls that may slow down starch 
digestion if cellular integrity is retained. This encapsulation may reduce GI of food produced 
therefrom. This level of encapsulation increases as the particle size of the flour obtained from 
cereals increases. It is expected that increasing the flour particle size in bread could potentially 
slow down the starch digestion, which will result in lower glycaemic index bread but may also 
negatively impact bread quality and final acceptance from consumers. 
 

 
  
Aim 
The aim of this study will be to investigate the effect of flour particle size on the starch digestion 
kinetics in bread and bread quality.  
 
Approach 
Different types of cereal flours (wheat, corn, rye, individual or mixtures) with variable level of 
refining will be used and particles of flour of different size are obtained by sieving and used to 
bake bread. Bread quality will be investigated using a texture analyser, light microscopy, 
imaging techniques. Starch digestibility is investigated with a simulated in-vitro digestion 
model. Behaviour of starch in the produced bread is investigated by measuring the level of 
gelatinization or the level of encapsulation with intact cells. 
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FQD-1.29 B/M By-product of pasta production line: innovative strategies for 

recovery and recycling. 

 

Specialisation(s) C (Product Design), J (Food Digestion and Health) 
Title  By-product of pasta production line: innovative strategies for 

recovery and recycling 

Thesis BSc and MSc 
Chair group (initials)  FQD 
Supervisor  Nicoletta Pellegrini 

Vincenzo Fogliano 
Co-supervisor Fatma Boukid 
Background 
Pasta is a staple food worldwide. The production line of pasta is made up of mixing (water and 
semolina), extrusion, drying, cutting and packaging. After cutting, large amounts of byproducts 
are removed. In recent years, peculiar attention has been attributed to reducing food losses by 
creating an effective system for product recovery and recycling. At the industrial level, the 
recycled material is commonly ground and included in the couscous lines. Nevertheless, this 
byproduct is scarcely investigated in terms of functional, thermal and nutritional properties. 
Such information might offer insights into selecting more effective recycling systems. For 
instance, crackers might be an interesting recycling process to valorize such an underused 
industrial by-product. 
 
Aim: This project aims to fully investigate the properties of the byproduct of the pasta 
production line (after drying) considering different particle sizes to develop new strategies of 
recycling. 
 
Student’s activities: You will assess chemical, functional, thermal, microscopic and nutritional 
properties of pasta byproduct using a texture analyser, light microscopy, imaging techniques. 
Starch digestibility will be investigated with a simulated in-vitro digestion model. The 
behaviour of starch will be investigated by measuring the level of gelatinization or the level of 
encapsulation with intact cells. Based on the obtained results, different formulations of crackers 
will be developed as a way of byproduct recycling. The formulated products will be 
characterized in terms of nutritional composition, mechanical and physical properties (e.g. 
cutting test and dimensional properties) and sensory analysis (acceptability test and RATA). 
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FQD- 1.30 B/M Snack bar: a tool to explore new strategies in healthy food  design. 

 

Specialisation(s) C (Product Design), J (Food Digestion and Health) 
Title Snack bar: a tool to explore new strategies in healthy food  design 
Thesis BSc and MSc 
Chair group (initials)  FQD 
Supervisor  Nicoletta Pellegrini 
Co-supervisor  Markus Stieger 
Other supervisors Fatma Boukid 
Background: Snack bars are an emerging food segment in response to specific health trends 
and suitability to modern lifestyle. However, these products are nutritionally poor, highly 
digestible and low satiating, and their regular intake was reported to be in association with 
several health outcomes (e.g. obesity, hypertension, diabetes, eating disorders and 
cardiovascular diseases). Considering that the food industry is driven by healthiness, the global 
market of snacks conveyed toward healthy snacking. Therefore, snack formulations are 
continuously improving to include more health-beneficial ingredients without hindering its 
technological properties (e.g. appearance, texture, flavour, and mouthfeel properties). In this 
light, legumes, nuts and cereals (minimally processed) could be used to enhance the nutritional 
value and the technological properties of snacks bars. 
 
Aim: This project has a dual objective: i) snacks bars formulation based on blends of legumes, 
nuts and cereals and ii) nutritional and technological assessment and oral processing behaviour 
of the obtained products. 
 
Student’s activities: You will work on different formulations of snacks bars analyzing the 
nutritional composition, the mechanical and physical properties (e.g. cutting test and 
dimensional properties), the mastication behavior (e.g., the number of chews, chewing 
duration, and the particle size distribution), sensory analysis (acceptability test and RATA) and 
the expected satiating capacity using visual scales.  
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Research theme 2 - System Dynamics 
and Food Quality Modeling        

In science mathematical models are being described for use in experimental design, interpretation 

of experimental results, prediction of new experimental results, or scaling up from small-scale 

experiments to industrial-scale production plants. This modeling approach is widely used in the 

chemical industry since the 1960s and more and more mathematical models are proposed in the 

design of foods  

Simplified in silico model has been based exclusively on mechanism-based equations and proved 

to be a useful tool for the description of bacterial behavior in the gastrointestinal tract and for the 

interpretation of in vivo gastrointestinal results. Several mathematical models have been derived 

to describe the transport and the degradation of foods in the gastrointestinal tract, to describe the 

fate of micronutrients and proteins in the gastrointestinal tract of humans and animals, to 

describe the dynamics of fermentation pattern in human colon.  

In this research theme we aim at developing mathematical models that can be used to describe 

the physical and chemical phenomena occurring along the food production, home-processing and 

consumption chain   

The advantages of such a modelling approach are easy to envisage:  1) It will help casting light on 

the physical and chemical mechanisms that are behind the process under study,  2) It will facilitate 

research trajectories towards new functional foods that would enhance the their effectiveness 3) 

It will reduce the number of expensive in vivo human intervention trials.  
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FQD- 2.1 B/M Reaction kinetics of changes of nutrients and phytochemicals during 

processing of  fruit and vegetables. 
 

Specialisation(s) C (Product Design) and J (Food Digestion and Health) 
Title Reaction kinetics of changes of nutrients and phytochemicals 

during processing of  fruit and vegetables 
Thesis BSc and MSc 
Chair group (initials)  FQD 
Supervisor  Jenneke Heising (jenneke.heising@wur.nl)  

Matthijs Dekker (matthijs.dekker@wur.nl) 
Fruit and vegetables are an important part of a healthy diet. During processing and 
preparation of these foods changes in the nutrient and phytochemical composition occurs that 
are related to the health benefits and also other quality attributes like sensory quality.  
 

 
 
Previous research has shown that the reaction rates of formation or degradation of certain 
compounds in foods can depend on the type of product. So apparently there are interactions 
between different components of the food matrix and the phytochemicals and nutrients that 
influence their reaction rates. 
In this topic you will study the changes in the content of certain nutrients (e.g. vitamins) or 
phytochemicals (e.g. glucosinolates, carotenoids, flavonoids) depending on the composition of 
the food or a model system and the reaction conditions (e.g. temperature). This research is 
partly experimental and can be extended with applying kinetic modelling of the analytical 
data to get more insight and to quantify the effects. 
 

 

 

  

mailto:jenneke.heising@wur.nl
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FQD-2.2 B/M Influence of quality-based price on consumer buying decision. 
 

Specialisation(s) C (Product Design) and J (Food Digestion and Health) 
Title Influence of quality-based price on consumer buying 

decision 
Thesis BSc and MSc 
Chair group (initials)  FQD 
Supervisor  Jenneke Heising (jenneke.heising@wur.nl) 

Matthijs Dekker (matthijs.dekker@wur.nl) 
Bea Steenbekkers (bea.steenbekkers@wur.nl)  

Description 
One third of the food that is produced worldwide is lost or wasted (FAO 2013). The causes of 
food losses and waste in medium and high-income countries mainly relate to consumer 
behaviour as well as to a lack of coordination between different actors in the supply chain. For 
optimal food supply chain management, perishable food must be sold to consumers before the 
product reaches its printed expiry date, while maximising profit. The willingness to pay of a 
consumer for a food product generally decreases is there are less days left to the expiry date 
(Tsiros and Heilman, 2005).  A dynamic pricing system, i.e. lowering the price as the expiry date 
approaches, might help to optimize the supply chain management and reduce waste.  But how 
large will this effect be? 
large will this effect be? 

    
 

Aim and approach 
The aim of this thesis is to study and quantify the influence of a dynamic pricing system 
(based on the remaining shelf life of foods) on the purchasing behavior of consumers. The 
approach is to develop and perform a consumer study to quantify the purchasing behavior of 
consumers when similar products with different price/shelf life dates are offered.    
 
References 
FAO. 2013. Food wastage footprint. Rome, Italy: FAO. 
Tsiros M, Heilman CM. 2005. The effect of expiration dates and perceived risk on purchasing 
behavior in grocery store perishable categories. Journal of marketing 69(2):114-129. 
 

 

mailto:jenneke.heising@wur.nl
mailto:matthijs.dekker@wur.nl
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiFm5-JyorQAhXC2BoKHSbTA2UQjRwIBw&url=http://beterbudget.blogspot.com/2015/08/tht-korting-bij-albert-heijn.html&bvm=bv.137132246,d.d24&psig=AFQjCNG5OMMTRpQy14xJE2MJtzsui9856g&ust=1478193416757584
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwif8Oyvoo_QAhVGshQKHSXdD04QjRwIBw&url=http://www.eufic.org/article/en/artid/Food_shelf_life_and_its_importance_for_consumers/&bvm=bv.137901846,d.d24&psig=AFQjCNHNc_ZFFj9HK_JPZE2wcKx3rJhR3Q&ust=1478354624359805
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FQD-2.3 B/M Predictive models for reducing food waste. 

 

Specialisation(s) MFT-B-C-H 
Title Predictive models for reducing food waste 
Thesis BSc and MSc 
Supervisor  Matthijs Dekker 
Co-supervisor  Bea Steenbekkers 
Other supervisors WasteWatchers 
Background 
Food Waste is a considerable sustainability concern. In the food catering business a large 
percentage of food is wasted due to a mismatch between offered and consumed foods. Several 
factors can affect consumer behavior with respect to selecting the type and amount of food 
causing food waste. WasteWatchers is a startup company that is trying to reduce food waste by 
data analysis from inputs they receive on a daily basis from a large number of company 
restaurants. 
 
Activities 
Within the current thesis, you will build and test predictive models for daily food consumption 
as function of various factors, like weather, traffic, location, season, etc. The data sets of 
WasteWatchers will be used for this. Different mathematical modelling techniques will be used 
and compared in order to see which one is giving most reliable results. 
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Research theme 3 - Consumer-product 
interactions and Food Quality 

Introduction 

In the production and supply chain the quality of food products is controlled to keep it at an 

optimal level. However after the product is purchased by the consumer, it has to be stored and 

prepared before actual consumption takes place. In this last part of the chain the quality can 

deteriorate due to product handling processes by the consumer. 
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FQD-3.1  B/M Consumer Behavior and Food Quality. 

 

 

 

 

 

 

Specialisation(s)  C (Product Design) 
Thesis BSc and MSc 
Supervisor  Bea Steenbekkers (bea.steenbekkers@wur.nl)  
Description 
Hardly any research is done on consumer handling and practices at home with food products. 
How are products stored and prepared and how do these practices influence the final product 
quality. In order to gain more insight into these behaviours, consumer research in daily life 
situations is needed to understand practices and motives behind these practices. The research 
methods used will be in home observations and interviewing consumers.  
Students BSC/MSC can also focus on consumer perception, understanding and/or acceptance 
of new products and/or ingredients and assess best ways to inform consumers about this. 
Students BSC/MSC/MFQ might do some lab analyses to assess the influence of the consumer 
behaviour on the final, consumed quality.  
When these final steps in the food production-consumption chain are taken into account during 
product design, possible quality loss can be prevented by anticipating on the behaviour of the 
consumer. 
This type of research needs to be done with all food products, according to the students’ own 
preferences: e.g. vegetables (including ‘new’ products like sea weeds), dairy, meat, meat 

replacers (incl. insects), convenience 
products etc. Examples of products recently 
studied are broccoli and carrots as part of a 
hot meal. Also the influence of in home 
behavior on the quality of ready-to-eat meals 
has been studied.  
The aim of the project will be to generate 
knowledge that can be used to improve 
product design and/or to inform consumers 
about more appropriate food handling. 
Students are also invited to define a topic of 
their own interest in which food products/ 

ingredients and food quality is studied from the consumer perspective. 
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FQD-3.2 B/M Consumer perception of high protein biscuits targeted to sport 

people. 

 

Specialisation(s) Food technologies – Consumer science 
Thesis BSc and MSc 
Chair group (initials)  FQD 
Supervisor * Vincenzo Fogliano 
Other supervisors Sergio Carbonara 
Description 
There is an increasing attention towards the development of high protein products especially 
targeted to sportive. 
In this thesis project, the differential consumer perception for this product category will be 
explored, starting from the real case of an Italian  producers of this type of product 
https://eatpro.life/shop/index.php/en/home-en/ 
 
Different type of proteins, sweeteners, dietary fibre and formulations strategies will be 
proposed to consumers differing for age, culture, intensity of sport activities aiming at 
understanding the determinants of likeness. 
Focus groups, survey and structured interview will be the adopted methodologies. 
 
 

  

  

https://eatpro.life/shop/index.php/en/home-en/
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FQD-3.3 B/M Unraveling Food Naturalness: an integrated approach for value-added 

food products. 

 

Specialisation(s) C (Product Design) 
Title Unraveling Food Naturalness: an integrated approach for value-

added food products. 

Thesis BSC MSC 
Chair group (initials)  FQD 
Supervisor * Dario Battacchi 
Co-supervisor * Bea Steenbekkers, Ruud Verkerk 
Other supervisors Nicoletta Pellegrini, Vincenzo Fogliano 
Description 
The interest of the consumers in natural food products is well documented as a relevant trend 
in the global market in the latest years. Lack of regulatory definition of naturalness and 
related terms in EU and US leaves the interpretation of the term “natural” open and prone to 
consumer deception. Scientific literature on consumer and lay people’s perception highlights 
the complex and individual nature of food naturalness perception.  
In fact, many correlations among different intrinsic and extrinsic factors influence the 
development of food naturalness. These factors include intrinsic aspects such as the 
processing degree of the food, the ingredients used and sensory aspects. Extrinsic factors 
influencing food naturalness perception include, for example, labelling of finished products 
and health perception. 
On the other hand, the importance of the “natural” claim on the market makes it pivotal for 
industry to access an integrated naturalness approach encompassing all the above-mentioned 
areas of influence, in order to focus product design in a “natural” direction that meets 
consumer needs. 
As a result, research on food naturalness is carried out with a  multi-disciplinary approach 
that spans across food technology, food quality, food law and consumer science. 
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FQD-3.4 B/M Shelf life & packaging of the vegan egg: a liquid plant-based alternative 

to scrambled eggs. 

Specialisation(s) C (Product Design) 
Title  Shelf life & packaging of the vegan egg: a liquid plant-

based alternative to scrambled eggs 

Thesis BSc and MSc 
Chair group (initials)  FQD 
Supervisor  Ruud Verkerk 
Description 
The commissioner of this thesis is the Dutch company Kipster. The company has two 
objectives: (1) to increase the quality and sustainability of the animal protein, by 
making it more animal friendly, environmentally friendly and human friendly; and (2) 
to increase the consumption of plant-based proteins to reduce the intake of animal 
proteins. For the first objective, the Kipster farm was developed and introduced in the 
market. For the second objective Kipster wants to introduce a liquid plant-based 
alternative to scrambled eggs: a vegan egg. The goal is to develop a high quality end-
product that is able to better replicate the texture of a scrambled egg than current 
(powder-based) products on the market.  
The goal of this thesis is to give a set of recommendations for preservatives and 
conservation technologies, and packaging options for a high quality liquid vegan 
scrambled egg product. 
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Research theme 4 - Phytochemicals in the 
food supply chains 

Introduction 
A large variety of phytochemicals (phyto = "plant" in Greek) are present in virtually all fruits, 
vegetables, legumes, and grains and are therefore easy for people to include them in their diet. 
Some phytochemicals are responsible for the typical color or sensorial properties in fruits and 
vegetables. Moreover, they are intensively studied for their protective or disease preventive 
properties. Major groups of phytochemicals are polyphenols, carotenoids, and glucosinolates.  

Many epidemiological studies have shown significant 
associations of diets rich in fruit and vegetables and 
reduced risk of certain cancers as well as several other 
chronic diseases like cardiovascular diseases and diabetes 
type 2 and obesity. To some extent these associations are 
ascribed to health promoting properties of various 
phytochemical actions like antioxidant, hormonal, enzyme 
stimulation, and anti-bacterial. 
The concentration and composition of the phytochemicals 
in different plants, but also within a plant (e.g. in the seeds, 

roots or leaves), can vary greatly and also changes during plant development. Furthermore, 
various factors in the supply chain of vegetables including breeding, cultivation, storage and 
processing affect the intake and bioavailability of phytochemicals. 
Glucosinolates 

A specific group of phytochemicals 
called glucosinolates occur in 
representatives of the Brassicaceae 
family and are of particular 
importance in vegetables such as 
cabbage, Brussels sprouts, broccoli, 
cauliflower. Glucosinolates are 
claimed to be the active components 

responsible for many of the physiological effects proposed for Brassica vegetables in different 
types of studies, including in vitro, animal, human and epidemiological studies. Processing is one 
of the major factors affecting changes of glucosinolate content along the production and supply 
chain. Also domestic cooking methods influence the glucosinolate levels in various ways. 
Processing changes the glucosinolate content through several mechanisms. 
Each processing method involves specific conditions, which lead to various degrees of impact of 
the different mechanisms on the glucosinolate content. Using the underlying mechanisms that 
are critical for a processing or cooking method can be a valuable approach to understand the 
changes in glucosinolate profiles.  
 
Overall objective 

 To study mechanisms underlying changes in phytochemical content during industrial 
processing and domestic cooking practices 

 To study the potential for increasing intake of health promoting phytochemicals, such as 
glucosinolates, by optimizing food processing to minimize losses. 

  

Broccoli 
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Research theme  5 - Insect-based 
Ingredients          

Introduction 

In view of the ever increasing world population the demand for protein will increase over the 

next decades, and new protein sources are searched for.  Insects have been proposed as one of 

the potential future protein sources of protein.  Although insect consumption is new in the 

western world, over 1900 insect species are consumed world-wide and appreciated for their 

taste.  

Several reasons exist for considering insects as a promising alternative source of animal protein 

in this part of the world. First, the production of insects is highly sustainable in comparison to 

production of cattle, pork, and poultry. 

Farming insects is characterised by higher 

food conversion efficiencies, lower 

environmental impact, and higher potential 

to be grown on waste streams.  The 

research is focussed on generating 

knowledge on how to use insects in a 

tailored way as an alternative source of 

protein for human consumption, direct or 

indirect through the feed chain.  

Last but not least the research aim at  creating highly palatable products which provide not only 

nutritional benefits, but also sensory satisfaction.  The major challenge to solve is that consumers 

often do not choose their foods from an ecological, sustainable or nutritional perspective alone, 

but are disgusted by the notion of eating insect containing foods. The research determines 

therefore the underlying mechanisms and product factors  that give rise to the aversion towards 

eating novel protein containing foods. Based on this knowledge, design rules will be delivered for 

the formulation and processing of novel protein foods with excellent sensory performance and 

consumer acceptance. 

 
Overall objectives - with a view on defining pathways towards insect-based food consumption - 
are: 

 Processing of whole insects in order extract proteins, fats in relation to functional 
aspects of the fractions obtained- 

 Consumer acceptance in relation to processing and sensory quality 
 Chain interactions between partners in the insect production chain 
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FQD-5.1 B/M From insects to insect ingredients: quality challenges during 

processing.  

  
 

Specialisation(s)  C (Product Design), G (Sensory science), H (Sustainable Food 
Process Engineering) 

Title From insects to insect ingredients: quality challenges during 
processing.   

Thesis BSc and MSc 
Supervisor Vincenzo Fogliano 

Ornella Necochea Velazco 
Description 
Edible insects have recently gained interest among Western societies as a sustainable source of 
nutrients. Despite their high nutritional value, their consumption seems unappealing for 
Western consumers.  
Recent research shows that consumers show more openness and willingness to eat insects if 
they are invisible. And this can be achieved by using insects as a source of new ingredients, for 
instance proteins, lipids, and chitin. 
In order to adopt insects as source of new ingredients in food products, they have to fulfil 
certain functional requirements e.g. protein solubility, gel formation, emulsion capacity, 
foaming and nutritional requirements.  
This reality brings us to the aim of the project, which is to develop scientific and technological 
knowledge to support the future trend of edible insect consumption in the Western diet.  
 
The project might involve one or more of the following different aspects: 
 
-Techno functional properties of optimized enzyme-assisted protein fraction from lesser 
mealworms: solubility, foaming, emulsifying properties and gelation. 
- Improving the techno functional properties of lesser mealworm protein by further 
enzymatic treatments. 
- Fractionation of the lesser mealworm protein hydrolysates and their techno functional 
properties. 
- Characterization of physico-chemical properties of a cream layer after enzyme-assisted 
fractionation of lesser mealworms. 
-Lesser mealworm volatile compounds profile and sensory analysis. 
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FQD-5.2 B/M Towards a sustainable insect production chain products. 
 

Specialisation(s) C (Product Design) 
Title Towards a sustainable insect production chain products 
Thesis BSc and MSc 
Chair group (initials)  FQD 
Supervisor  Catriona Lakemond (catriona.lakemond@wur.nl) 

Description 

Insects are considered to be a future alternative protein source. Literature supports that 

rearing insects is sustainable in comparison to traditional meat sources. Insects are already 

offered as a whole on the market. Another foreseen development is bio fractionation of insects 

into a protein, a fat and a chitin rich fraction. In order to be able to offer insect fractions as 

being sustainable to the public, it is important to use sustainable processing technology and 

handling along the food chain. This research will identify sustainability criteria in food supply 

chains and will develop a tool to analyse 

levels of sustainability.              

 
 
 
 
 
 
 
 
 
 
 
One of the topics that will be studied is chitin. Chitin is, after cellulose, the most abundant 
polysaccharide found in nature. It is present in cell walls of bacteria and fungi, and in the 
exoskeleton of crustaceans and insects. Chitin is a non-toxic, water-insoluble biodegradable 
linear polymer. It is converted into chitosan upon deacetylation, a degree of deacetylation 
below 50% causes it to become soluble in aqueous media. Industrial use of chitin and its derived 
products include medical applications, as in wound healing, and usage in cosmetic products, i.e. 
in hair and skin care products. In view of these industrial applications chitin is extracted from 
its matrix using harsh conditions; an acid hydrolysis step (e.g. 2M HCl….) is required for 
demineralisation, an alkaline treatment (1 M NaOH…) for deproteinisation, and usage of organic 
solvents for elimination of lipids and colour. The current methodology used is expensive, 
environmentally unfriendly and, therefore, not seen as sustainable, which legitimates the 
search for more sustainable processing methods for using chitin-rich side streams. 
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FQD-5.3 B/M Insect aroma profiling. 
 

Specialisation(s) C (Product Design) G (Sensory Science) 
Title Insect aroma profiling 
Thesis BSc and MSc 
Chair group (initials)  FQD 
Supervisor  Sine Yener 
Co-supervisor Ornella Neccochea Valezco 
Other supervisor Vincenzo Fogliano 
Description 

The concept of eating insects has recently gained interest among Western societies as 
sustainable source of nutrients of animal origin, thus representing an interesting to date 
underexploited food source.  
 
Up to date, little is known about the aroma compounds of edible insects. Insect aroma can derive 
from the insects themselves, their feed, their storage and processing conditions. In addition to 
the pleasant odours, some off-flavours may develop during processing of insects.  
 
This study aims at 

- Characterization of insect aroma profile  
- Identification of off-flavours derived from insects  
- Effect of feeding on insect aroma compounds 
- Monitoring of aroma formation during insect processing 

 
Methods 

- Analytical methods for aroma compounds analysis (i.e. GC-MS, PTR-ToF-MS) 
- Sensory evaluation  
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Research theme 6 - Food structure - food 
oral processing – dynamic sensory 
perception 

The aim of the research theme is to deliver the scientific knowledge on how food structure is 
converted into dynamic texture perception by food oral processing. This knowledge is needed by 
the food industry to develop healthier and tastier foods. The research theme addresses the 
following questions: 
• How can we understand fundamental physical and perceptual concepts  
 determining texture?  
• How do changes in food structure couple with changes in oral behaviour and  
 sensory perception? 
Food texture is perceived during the conversion of the initial food structure into a bolus through 
a complex series of oral manipulations including ingestion, oral processing and swallowing. To 
obtain insights into the perception of complex textural attributes, the research employs 
traditional, static descriptive and recently developed, time resolved sensory methodologies. 
Sensory attributes are perceived in a certain order during oral processing and depend on both 
food structure and oral movements. Texture attributes evaluated during early stages of the 
mastication cycle (first bite properties) are by far better understood and have been successfully 
related to food structural and mechanical properties. In contrast, texture attributes perceived 
during later stages of the mastication cycle and after swallowing are difficult to explain and less 
understood, although they contribute largely to food quality and acceptance. Due to the dynamic 
nature of oral processing, food structures and surfaces are continually changing, making 
assessments of texture perceived at later stages of the mastication cycle more challenging. By 
addressing the question what structural changes are perceived as textural properties, the 
understanding of texture perception is advanced. 

Eating is not a simple process of food 
breakdown, but a highly sophisticated 
process involving physiological, 
psychological and neurological human 
responses to the changing properties 
of foods. Eating and oral processing 
behaviour have been investigated 
using various experimental 
techniques including measuring 
electrical activities of masticatory 
muscles (electromyography), jaw 
movements (jaw tracking) and 
observation of tongue movements 

(videofluorography). Current experimental techniques do not provide us with the information 
about oral processing that we need to have to understand texture perception. New experimental 
technologies to track tongue and jaw movements in the oral cavity during food consumption are 
developed. Thus, the research links food properties such as mechanical and sensory properties to 
oral processing behaviour. 
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FQD-6.1 B/M Can we modify eating rate and food intake by changing carrier and 

condiment properties? 

 

Specialisation(s)  C (Product Design), G (Sensory Science), J (Food Digestion and 
Health) 

Title  Can we modify eating rate and food intake by changing carrier 
and condiment properties? 

Thesis BSc and MSc 
Supervisor Arianne van Eck (PhD) 
Co-supervisor  Markus Stieger 
Background: Food properties such as shape or texture affect eating behavior, which can be 
used to regulate food intake within a meal. For example, choosing foods that require more time 
to chew could be an effective strategy to slow down consumption and consequently reduce food 
intake. On the other hand, choosing foods that require less time to chew could be an effective 
strategy to target the elderly population with decreased eating capabilities. 
 
Many foods that are frequently consumed are composed of multiple foods such as bread with 
toppings, snacks with a dip or salads with dressing. Such foods are referred to as composite 
foods. Our previous studies showed that carrier shape and condiment viscosity affected 
chewing time of carrier-condiment combinations. However, it is not known whether such small 
modifications of single food properties are sufficient to affect ad libitum food intake within a 
meal. Therefore, using a multidisciplinary approach integrating food structure, eating behavior 
and food intake for composite foods may help to gain further understanding of how the 
properties of single foods can be changed to modify eating rate and food intake of composite 
foods.  
  
Research question: What is the effect of (1) carrier shape and (2) condiment viscosity on eating 
rate and food intake of composite foods? 
 
Proposed approach: In this thesis, we will combine crackers varying in shape with semi-solid 
cheeses varying in viscosity. Healthy adults will be recruited to participate in the study and we 
will analyze their eating behavior (consumption time, eating rate) and ad libitum food intake 
(cracker intake, cheese intake, feelings of hunger and fullness) for fixed cracker: cheese ratios 
and free eating conditions.  
 
Methods: 

 Determination of product properties (composition, mechanical properties) 
 Determination of eating behavior using video recordings 
 Determination of ad libitum food intake and appetite ratings 
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FQD-6.2 B/M Why do we like fat in foods? Studies on fat liking and energy intake. 
 

Specialisation(s) C (Product Design) G (Sensory Science) 
Title Why do we like fat in foods? Studies on fat liking and energy 

intake 
Thesis BSc and MSc 
Chair group (initials)  FQD 
Supervisor  Dieuwerke Bolhuis 
Co-supervisor Markus Stieger 
Description 
Human liking for fats is an evolutionary consequence to select energy-dense foods and essential 
fatty acids needed for survival. The drawback is that dietary fat is easily overconsumed and 
considered to be the greatest contributing factor to obesity. Dietary fat is unique in its way that 
it is perceived by somatosensory (texture), olfactory (odor) and gustatory (taste) sensations. 
Only little attention has been paid to study the attraction to fat, possibly due to the complexness 
of fat perception as multiple sensory pathways are included. Humans have a poor perception of 
fattiness and therefore a weak awareness of fat content in food. Nevertheless, humans prefer 
high fat concentrations over low fat concentrations in food in general. Why is fat so appealing 
while we only have a poor perception of fat? The impact of fat on taste, odour, and textural cues 
and their interactions on food liking and food intake has not been systematically investigated. 
Unravelling the multisensory pathways explaining the attraction to high-fat foods may help 
food product development to design foods with lower fat contents maintaining palatability. 
 
Research question 
What are the contributions of somatosensory (texture), olfactory (odour) and gustatory (taste) 
sensations from fat on liking and food intake of a model food (liquid and solid)?  
 
Proposed approach 
The question will be answered by using different sensory techniques, that addresses both the 
liking and the ability to distinct different fat levels in food. Moreover, we will also execute some 
food/energy intake studies. 
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FQD-6.3 B/M Exploiting 3D printing to modulate sensory perception of bakery. 
 

Specialisation(s) C (Product Design), G (Sensory Science) 

Title Exploiting 3D printing to modulate sensory perception of bakery 

Thesis BSc and MSc 

Chair group (initials)  FQD 

Supervisor  Stefano Renzetti (stefano.renzetti@wur.nl, WFBR) 
Markus Stieger? (markus.stieger@wur.nl, WUR) 

 

3D food printing is a new way to create food products with unique quality aspects that can be 
fully personalized. It can make tangible contributions to people’s health and sustainable 
production in the future. The most frequently applied technology for 3D printing of food is FDM 
(fused deposition 
modeling), which is essentially a microextrusion technology allowing layer-by-layer deposition of 
material on an XYZ moving platform to reproduce a computer-generated 3D design. By 
controlling the 3D shape, products with different texture can be potentially obtain from the same 

material.  However, exploiting the opportunity of spatial distribution of different materials 

varying in composition allow to further modulate the textural perception of printed food. In 
particular, by controlling the spatial distribution of sugar and the fracture behavior of 3D printed 
biscuit, sweetness perception could be enhanced while substantially lowering sugar content. 
However, fulfilling such aims requires a good understanding of the influence of ingredients on 
the rheological behavior of doughs during printing (to ensure printability of the 3D design), on 
the bake stability of the dough (to ensure shape retention) and on the texture of the baked 

dough. Considerable progress has been recently made on describing the role of ingredients 
interaction in bakery products in relation to product structure and texture. Such insights can be 
further developed in order to allow modulating the sensory perception of 3D printed biscuits. 

Aim 

In this research, we first aim to relate the role of ingredients, i.e. sugars, water and fat, on the 
printability (rheology driven), bake stability (phase transition driven) and texture of 3D printed 
biscuits varying in composition. Consequently, we aim to study the effect of inhomogeneous 
distribution of sugar and variations in texture on the sweetness perception of the 3D printed 
biscuits. 
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Approach 
Biscuits dough formulations with selected variations in sugar amount and type, fat and water will 
be studied in relation to their rheological behavior, suitability for FDM printing, bake stability and 
texture. Physical models will be developed to link ingredient composition to printing quality and 
bake stability of the 3D printed biscuit. Dynamic mechanical thermal analysis, texture analyzer and 
images analysis during printing will be used to characterize dough and biscuit quality.  
Based on the results obtained, different dough compositions will be selected to ensure printability 
of biscuits while modulating sugar content and fracture behavior. Biscuits with inhomogeneous 
distribution of sugar will be printed by making use of a dual nozzle FDM printer and/or a coaxial 
nozzle, allowing deposition of dough filaments with different sugar composition. Mechanical 
behavior and sweetness perception of 3D printed biscuits will be evaluated 

References 

 Renzetti, S., and Jurgens, A. Rheological and thermal behaviour of food matrices during 

processing and storage: Relevance for textural and nutritional quality of food. Curr. Opin. Food 

Sci. 9:117, 2016. 

 Stieger, M., and van de Velde, F. Microstructure, texture and oral processing: New ways to 

reduce sugar and salt in foods. Curr. Opin. Colloid Interface Sci. 18:334, 2013. 
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FQD-6.4 B/M Sensory perception of liquid foods thickened by biopolymers 

 
Specialisation(s)  C (Product Design) 

G (Sensory Science) 
J (Food Digestion and Health) 

Title Sensory perception of liquid foods thickened by biopolymers 
Thesis BSc and MSc 
Supervisor  Annelies Blok (PhD) 
Co-supervisors  Markus Stieger, Dieuwerke Bolhuis 
Description 
Liquid foods can be thickened by a variety of biopolymers, including starch, pectin, xanthan and 
guar gum. Besides their effect on the viscosity of the end product, it is expected that the type of 
biopolymer used will also affect other texture attributes in sensory perception. Such texture 
attributes might include smoothness, creaminess, sliminess or slipperiness. Foods that contain 
gelatin for example will melt rapidly in the mouth, while foods thickened with other 
biopolymers might not. Moreover, biopolymers can be varied with regard to their molecular 
and structural properties, which might in turn affect sensory perception of mouthfeel attributes 
as well. The aim of this thesis is therefore to establish relationships between molecular and 
structural properties of biopolymers and sensory mouthfeel perception of liquid foods 
thickened with these biopolymers. 
 
Research question: What is the role of molecular and structural diversity of biopolymers in 
dynamic sensory perception of liquid foods?  
 
Proposed approach  
During this thesis you will prepare beverages with different biopolymers varying in molecular 
and structural properties. The effect of these biopolymers on the beverages will be measured 
both instrumentally (e.g. rheology, tribology) and sensorially, using a sensory panel. In this way, 
the effect of molecular and structural diversity of biopolymers on sensory perception of liquid 
foods can be studied.    
  
Methods 

 Sensory evaluation of liquid foods by a sensory panel 

 Instrumental measurements to determine properties of the liquid foods, e.g. rheology 

(to determine viscosity) and tribology (to determine friction properties)  
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FQD-6.5 B/M Baby food: What does it taste like? 
 

Specialisation(s) G (Sensory Science) 
Title Baby food: What does it taste like? 
Thesis BSc/MSc 
Chair group (initials FQD 
Supervisor  Dieuwerke Bolhuis 
Co-supervisor  Matthijs Dekker 
Description 
It is well known that consumption of a variety of vegetables is optimal for long-term health and 
prevention of certain chronic illnesses. During infancy, early exposure to a large variety of 
flavours and textures plays a key role in shaping food acceptability and later eating habits. 
Acceptance of initially disliked foods (e.g., vegetables) can be stimulated by repeated exposure 
of the flavour of the food. This effect is very rapid in early weaning, but becomes increasingly 
more difficult by their second year of childhood.  
There are many different commercially available pureed vegetables for infants on the market. 
Food processing and pre-processing procedures may have an impact on the final flavour quality 
of the infant food. Exposure to these affected flavours by food processing may not stimulate 
vegetable acceptance in later life. The long-term goal of this project is to improve the flavour 
quality of infant vegetable food.  The first step is to investigate the differences between fresh 
and food processed flavours of pureed vegetables.  
                             
Proposed approach 
The question will be answered by extensive sensory techniques as well as flavour component 
analyses of using GC-MS. This research can be extended with applying kinetic modelling of the 
analytical data to get more insight and to quantify the effects. 
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FQD-6.6 B/M Influence of oral processing behaviour on protein digestibility. 
 

Specialisation(s)  G (Sensory Science), J (Food Digestion and Health) 
Title Influence of oral processing behaviour on protein digestibility 
Thesis BSc and MSc 
Chair group (initials) FQD 
Supervisor Yao Chen (PhD) 
Co-supervisor  Markus Stieger; Edoardo Capuano 
Description 
Protein is an essential macronutrient for food production and human body. Nutritional value of 
protein is determined by various factors, e.g. gastrointestinal protein digestibility. Oral 
processing behaviour has been demonstrated to have influence on the digestibility of protein. 
Oral processing behaviour depends on oral physiology and the intrinsic food structure. Oral 
processing behaviour is affected by multiple factors, e.g. eating duration. Eating duration is one 
of the notable factors determining oral processing behaviour. However, the role of oral 
processing behaviour on protein digestibility has not been investigated extensively.   
This thesis topic aims to gain more insights into kinetics of the digestibility of protein contained 
in protein-rich foods by considering the influence of oral processing behaviour. 
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Research theme 7- Food authenticity and 
traceability 

Introduction  

Food authenticity and integrity refers to the genuineness and intactness of food products. The 

series of food fraud incidents – melamine, horse meat, organic eggs, cardboard stuffed 

dumplings – is demonstrating that the vulnerability of food fraud incidents reaches to every 

dinner table in the world nowadays. Food fraud is a major concern not only for consumers, but 

also for producers and distributors. Food adulteration has been practiced forever, but has 

become more sophisticated in the recent past. These illicit activities result in considerable 

monetary losses worldwide and eroded consumer confidence. Foods or ingredients most likely 

to be targets for adulteration include those which are of high-value and which undergo a number 

of processing steps before they appear on the market. To understand why fraud possibilities are 

seen as opportunities fraud risk assessments are required. Since the perceived risk of detection 

is one of the factors, and food adulteration is advancing more and more, novel analytical 

methodology are pivotal to uncover food fraud.  

Objectives 

The main objectives are to elucidate economic/criminological risk factors contributing to food 

fraud vulnerability, and to discern markers which substantiate the identity of food products. 

Both information on vulnerability and detection options will help to set up food fraud 

management systems.  

Detailed objectives are: 

 To explore food fraud risk 

factors from product and 

business perspectives 

 To develop analytical 

methodology to ascertain 

the authenticity of food 

product constituents 

 To advance detection 

techniques to substantiate 

the history of food 

products, i.e. the production 

system (e.g. organic, halal), 

provenance (geographical 

origin), and processing. 
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FQD-7.1 B/M Understanding fraud risks in food supply chain networks 

Specialisation(s) 

 
MFQ - A-D 
BLT 

Title Understanding fraud risks in food supply chain networks 
Thesis BSc and MSc 
Chair group (initials) FQD 
Supervisor  Saskia van Ruth (saskia.vanruth@wur.nl) 
Co-supervisor  Tbd 
Description 
Food ingredients are sourced globally nowadays, with price being the main governing feature. 
The food supply chain network has become very extensive, which increased its susceptibility to 
fraud. Food fraud covers issues with composition, processing, shelf-life, geographical origin as 
well as production practice (e.g. organic). Rather than looking at specific incidents, a system 
analysis approach is preferred in order to prevent fraud in the future. In  the past years a food 
factors contributing to the vulnerability to fraud of companies in various supply chains  
(http://www.ssafe-food.org/). 
 
Objectives 
 
The overall objective of the study is to get insight in technological and social (people) factors 
increasing the risk on fraud in supply networks by assessment of particular chains based on in-
depth theory analysis and expert interviews.  
 
Approach 
 
In this student project, the fraud vulnerabilities will be mapped and analysed with application 
of the SSAFE food fraud vulnerability assessment tool. A particular chain may be selected, for 
instance cereals and  alcoholic beverages may be interesting chains to look into, or alternatively 
one may focus on particular tier groups (e.g. traders or retailers) 
 

  

http://www.ssafe-food.org/
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FQD-7.2 B/M Exploring the potential of sensor technology to address food quality 

and authenticity challenges in the food industry. 
 

Specialisation(s) 

 
MFT - C (Product Design), E (Dairy Science and Technology; 
depending on topic) 
MFQ - A (Quality Control and Assurance) 
BLT 

Title  Exploring the potential of sensor technology to address food 
quality and authenticity challenges in the food industry 

Thesis BSc and MSc 
Chair group (initials)  FQD 
Supervisor  Sara Erasmus (sara.erasmus@wur.nl) 
Co-supervisor Kasper Hettinga (kasper.hettinga@wur.nl); 

Saskia van Ruth (saskia.vanruth@wur.nl). 
Introduction 

The advancement of technology enable scientists to actively address food quality and 
authenticity challenges through the development of innovative analytical techniques. The food 
industry is continually implementing these advances and techniques into their production 
systems not only to stay up to date, but also to improve product quality, authenticity, safety and 
nutrition. In addition, if a technique could replace or reduce the usage of traditional methods it 
is always advantageous to explore. 

Spectral devices (sensor technology) are increasingly being used as rapid, objective and non-
destructive analytical tools as opposed to expensive, invasive, time-consuming and destructive 
traditional laboratory techniques. There are still various applications that requires research for 
these techniques to be used successfully in the industry. Hence, it is important to explore the 
use of sensor technology in the food industry to address food quality and authenticity 
challenges. 
 
Objectives 
 
The aim of the study is to explore the use of sensor technology (i.e. near-infrared spectroscopy, 
hyperspectral imaging, Raman spectroscopy etc.) to study the quality (including safety and 
nutritional aspects) and authenticity of food products. 
 
Approach 
 
Use sensor technology to solve quality-related issues for the following products: 
 
Dairy products: to examine and monitor quality issues with regard to cheese, infant formula or 
yogurt. 
Spices: detection of the foreign biological material (adulterants) in spices. 
Meats: to examine different animal muscle cuts and meat products. 
Oils and fats: for detection of virgin coconut oil adulterated with palm oil/lard. 
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FQD-7.3 B/M Innovative fingerprinting techniques to link the geographical features 

and composition of bananas. 
 

Specialisation(s) 

 
MFT - C (Product Design) 
MFQ - A (Quality Control and Assurance) 
BLT 
 

Title  Innovative fingerprinting techniques to link the geographical 
features and composition of bananas 

Thesis BSc and MSc 
Chair group (initials) FQD 
Supervisor  Zhijun Wang (PhD) (zhijun.wang@wur.nl) 
Co-supervisor  Sara Erasmus  (sara.erasmus@wur.nl); 

Saskia van Ruth (saskia.vanruth@wur.nl). 
Introduction 

Globally, banana (Musa spp.) is considered one of the most popular fruits (FAO database). Its 
nutritional value with a low content of fat and sugar, and a high content of minerals, fibre and 
vitamins makes bananas very popular among consumers. In 2018, the export of bananas were 
expected to reach a record high of 19.2 million tonnes worldwide. In the supply chains, the 
European Union, United States of America, Japan, Russia, and China are the main consumer 
markets. However, the local climate of these countries are not suitable for banana production. 
Therefore, most bananas are imported from tropical and subtropical countries like Ecuador, 
Colombia, Costa Rica and the Philippines. In addition, banana composition is strongly 
associated with its botanical source and provenance. As a result, the bananas from different 
origins usually exhibit different composition due to local geographical differences. 
Understanding these differences is important to explain the effects of geographical features on 
the composition of bananas. 
 
For linking geographical features and food product composition, specific and innovative 
analytical techniques are required. Stable isotope ratios and elemental composition analyses 
are becoming pivotal methods as the stable isotopes and elements in plants have a close 
relationship with local climate and soil characteristics. Hyperspectral imaging (HSI) is also a 
prospective powerful tool to compare differences in banana samples. 
 
In this research study, samples from different farms will be studied using suitable 
fingerprinting techniques. More data about the geographical features also needs to be collected 
and finally the correlation between banana composition and their sampling sites features will 
be built. 
 
Objectives 
 
The main objective of this study is to understand the relationship between geographical 
features and compositional differences in bananas. 
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Approach 
 
Stable isotopes and the elemental composition of bananas will be analysed using stable isotope 
ratio – mass spectrometry (IR-MS) and inductively coupled plasma – optical emission 
spectrometry (ICP-OES). The hyperspectral images will be another option to explore to reflect 
the spectral differences in banana samples from different farms. In the end, geographical 
features such as rainfall, temperature and soil condition will be combined and compared with 
compositional difference to understand their relationship. 
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FQD-7.4 B/M The development of approaches for the prevention and detection of 

counterfeit infant formula. 
 

Specialisation(s) 
 

MFT - C (Product Design) 
MFQ - A (Quality Control and Assurance) 
BLT 
 

Title  The development of approaches for the prevention and 
detection of counterfeit infant formula 

Thesis BSc and MSc 

Chair group (initials) FQD 

Supervisor  Lintianxiang Chen (PhD) (lintianxiang.chen@wur.nl) 

Co-supervisor  Saskia van Ruth (saskia.vanruth@wur.nl) 
Sara Erasmus  (sara.erasmus@wur.nl) 

Introduction 

As trade relations are becoming more international and globalized, it is also becoming more 
likely for consumers to face sub-standard or counterfeit products. In fact, it is a growing 
problem worldwide and therefore, it is important to prevent the prevalence of counterfeit 
products on the market by using innovative detection techniques – especially for drugs and 
foods. As new technologies are continuously being developed, there are various methods 
available that can be used to analyse the differences between authentic products and 
counterfeits, thereby also making the identification of products quicker and easier. 

Infant formulas are made for infants to meet their demand for energy and nutrition. They are 
formulated to closely resemble the composition of human milk. The quality and safety of the 
ingredients used for infant formula is very important as infants are extremely vulnerable during 
the first stages of their life. Infant formula is a highly-priced product, making it susceptible to 
fraud. It is particularly becoming more popular for fraudsters to counterfeit infant formulas, as 
certain reputable brands are more expensive than conventional brands. Therefore, to ensure 
the authenticity of infant formula, and thereby also the safety of infants, it is vital to develop 
approaches for the prevention and detection of counterfeit infant formula. 
 
Given the complex composition of infant formula, it is hard to find a single suitable counterfeit 
identification method that meets all the demands. Therefore, the aim of this study is  

Objectives 

The main objective of this study is to establish a reliable and fast method to detect counterfeit 
infant formula.  
 
The sub-objectives are: 
● To identify different infant formula samples (from different companies and different regions) 
using a variety of methods (i.e. Isotope Ratio Mass Spectrometry(IRMS), Broadband Acoustic 
Resonance Dissolution Spectroscopy(BARDS) etc.). 
● To develop effective ways for quick detection of infant formula. 
● To explore the key factors for different detection technologies. 
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Approach 
 
Various types of methodology will be explored, which will cover and determine some key 
factors or characteristics of the products. 
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Research theme 8 - Food Packaging   

Within the research area of food packaging, as food technologists, we are focusing mainly on the 
interactions between the package, the environment and the food and we study the effects on the 
quality of foods. Food packaging is very important for the quality of foods, since a good package 
can help to improve or maintain the quality of foods and increase the shelf life of foods.  
The selection of suitable packaging materials for existing or projected target foods is primarily 
determined by the properties and type of food being packaged. In addition, market image, costs, 
and environmental issues must also be considered. Therefore, it is very critical to understand 
not only the food itself but also the general characteristics of various packaging materials and 
the conditions in the supply chain. 

 

A food package has several functions, the basic functions being containment, protection, 
convenience and communication. Two important trends in the field of food packaging are the 
development of active and intelligent packaging. Active packaging can be used to increase the 
protection function of the package and intelligent packaging extends the communication 
function of a package. Intelligent and active packaging can help to maintain food quality, 
increase food safety, extend the shelf life of foods, and/or reduce food waste.   
Another important trend in the field of food packaging is the development of biobased and 
biodegradable packages. This trend is driven by trends as sustainability and the desire to reduce 
the waste from packaging materials.  

Figure: Example of an intelligent packaging that monitors the 
freshness of meat (left) and an active packaging with an oxygen 
scavenger to extend the shelf life of these packed nuts (right). 
Within FQD, we are studying different disciplines of food 

packaging. We aim to develop new, or improve existing 
packages, to improve the functions of the package in order to 
optimize food quality. Currently we have projects within the 
areas of intelligent packaging, active packaging and biobased 
packaging. 

  

 

ENVIRONMENT 
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FQD-8.1 B/M Using intelligent packaging for optimizing supply chain logistics 

 

Specialisation(s) C (Product Design), H (Sustainable Food Process Engineering) 
Title Using intelligent packaging for optimizing supply chain logistics 
Thesis BSc and MSc 
Chair group (initials)  FQD 
Supervisor  Jenneke Heising (jenneke.heising@wur.nl)  

Matthijs Dekker (matthijs.dekker@wur.nl)  
Frits Claassen (frits.claassen@wur.nl) 

Description 
Intelligent packaging are packaging systems that monitor the condition of packaged food 
during its life cycle and communicate (i.e., indicate) this information related to the quality or 
safety of the packaged product. Sensors are placed on the package that monitor food quality 
attributes in a direct or indirect way.  
In this thesis you can study how real-time information on actual product quality can be 
combined with logistics decision-support models to improve the performance Food supply 
chain logistics. The information about food quality gained from sensors from intelligent 
packaging can be incorporated in quality change models during the complete distribution 
process leading to knowledge on the product quality status at its finally destination. This 
information from Intelligent packaging might help to optimize supply chain management in 
order to reduce waste or increase sales. Factors to study in the models are food waste, costs, 
shelf life, product prize, logistic actions and perhaps sales strategy (e.g. FEFO). 
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FQD-8.2 B/M Development of Antimicrobial Packaging using Allyl-Isothiocyanates 

(AITC) to Prolong Shelf Life of Food Products. 
 

Specialisation(s)  C (Product Design), H (Sustainable Food Process Engineering) 
Thesis BSc and MSc 
Supervisor  Nur Alim Bahmid (PhD) 
Co-supervisors Matthijs Dekker 

Jenneke Heising 
Description  
Antimicrobial packaging belongs to the category of active packaging. Antimicrobial agent 
interacts with the headspace and the product in the package. The aim of this interaction is to 
obtain desired conditions for a specific function or to optimize the quality of foods. Likewise, 
antimicrobial food packaging acts to reduce, inhibit or retard the growth of microorganisms 
that may be present in the packed food or packaging material itself.  

In this research, we will study Allyl-
isothiocayanates (AITC), breakdown products 
from glucosinolates, found from mustard seeds.  
AITC have strong antimicrobial effects on various 
pathogenic and spoilage bacteria. Therefore, we 
would like to develop an antimicrobial package to 
prolong the shelf life of food.  
The preliminary research showed the AITC 
rapidly released from mustard seeds, so we need 
to control release of the AITC by entrapping in the 
material packaging. We also need to study the 
effect of food matrix on antimicrobial effect of 
AITC from the seeds and packaging material, and 
its application of food products.  
 

During this research, we will perform Gas Chromatography (GC) for the headspace analysis, and 
HPLC for measurement of the singirin and AITC. Moreover, there is a possibility to develop of a 
mathematical modelling for the release of AITC from packaging into the headspace.    
 
Aim 
The objective of this research is to design an antimicrobial packaging that enhances the shelf-
life of food by inhibiting the growth rate of spoilage and pathogenic bacteria by the release of 
AITC from a natural source. The release of AITC should be activated or accelerated when the 
package is exposed to temperature abuse along distribution. 
 
Spesific Topic Area  
This research activities will be conducted quantitatively with statistical analysis and 
predictive modelling. Some of the research topics which involve experimental work in the 
laboratory might be, as follows;  

- Controlled release of AITC from packaging material (B.Sc/M.Sc) 

- Antimicrobial effect of AITC from packaging on food product (B.Sc/M.Sc) 
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FQD-8.3 B/M Development of a model cheese to test the efficacy of active packaging. 
 

Specialisation(s) C (Product design), H (Sustainable Food Process Engineering) 
Title Development of a model cheese to test the efficacy of active 

packaging 
Thesis BSc and MSc 
Chair group (initials)  Food Quality and Design (FQD) 
Supervisor  Li Wang (PhD)  
Co-supervisor  

 
Jenneke Heising  
Matthijs Dekker 

Other supervisors Vincenzo Fogliano 
Description 
Antimicrobial packaging is a type of active packaging that is defined as the incorporation of 
specific compounds into the packaging to extend the shelf life of food products. The application 
of active packaging for fresh or processed foods offers several advantages, one of them is 
prolonging shelf-life by maintaining desired sensory properties and by reducing the growth of 
pathogenic microorganisms and bacterial that are responsible for foods spoilage.  
Carvacrol is the major compound in thyme and oregano essential oils. The antimicrobial activity 
of carvacrol has been tested and reported against a wide spectrum of bacterial strains, mold 
and 
yeasts, which contribute to extend the shelf-life and improve the safety of perishable foods 
(Sebti, Martial-Gros et al. 2005, Martínez-Camacho, Cortez-Rocha et al. 2010). 
The application of carvacrol can contribute to extend the shelf-life and improve the safety of 
perishable foods. To understand the performance and effectiveness of an antimicrobial 
packaging, the effect of food structure on antimicrobials partition in packaging system should 
be known. 
Foods with different structures (e.g. gels) would be expected to have impact on carvacrol 
diffusion in food matrix, which might contribute to positive/negative effect on its antimicrobial 
activity.  
With the knowledge of the interaction between carvacrol and food structure, it is helpful to 
design and optimise the packaging composition to have a desired antimicrobial effect for 
specific food categories. 
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FQD-8.4 B/M Food Packaging and Sustainability. 
 

Specialisation(s) 

 
C (Product design), H (Sustainable Food Process Engineering) 

Title Food Packaging and Sustainability 
Thesis BSc and MSc 
Chair group (initials) FQD 
Supervisor  Jenneke Heising 
Co-supervisor Matthijs Dekker 
Description 
If you think about the sustainability of a food package, you might think first about the material. 
But there are many aspects that contribute to the sustainability of the food package system. 
Think about the protection function of a package which can influence the shelf life of the packed 
food. Inappropriate packages could lead to a lot of food losses and waste during logistics and 
storage at different stages in the supply chain. All aspects of the food product, the package and 
the environment in the whole chain have an impact on the sustainability of the whole food-
package system. 
 
Therefore it is not easy to decide what is more sustainable. Processed foods (e.g. aseptic) 
package requires certain properties of the material and more energy during processing 
compared to fresh products, but a longer shelf life might result in less food waste. Sterilized 
foods don’t need refrigeration thereby using less energy, but the weight of a glass jar package 
can cause more CO2 production during transport.  
 
The question is: How can we make food packaging more sustainable? Do we need to use 
biobased materials? But what is the effect on the quality of foods? Should we focus on the 
packaging material? Or on the protection function of the package to improve food quality? Or 
on other chain aspects? What is the effect of changing an aspect of the food-package system on 
the sustainability? And what does the consumer want? 
 
Several research questions are possible within this topic. This needs to be decided at the start 
of the thesis. Depending on your research questions Quantitative (e.g. LCA) or Qualitative 
research (e.g. interviews) can be done.  
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Research theme 9 - Quality of fish and 
meat products  

 

A PhD project entitled ‘The role of feed (ingredients) in the development of tailor made flavours 

in Pacific cupped oysters (Crassostea gigas) started in 2011. In the Netherlands two different 

species of oysters are cultured: the Pacific cupped oyster (Crassostrea gigas) and the native 

European flat oyster (Ostrea edulis). Nowadays there are 3 main areas in the Netherlands where 

oyster culture takes place. Shellfish farmers are nowadays expanding their horizon and are 

therefore more and more interested in land-based culturing of shellfish.  

Meat lipids contain mainly saturated fats and fatty acids . From nutritional point of view, we aim 

to give meat products a “healthy image” by adding polyunsaturated fats, e.g fats which contain 

omega-3-fatty acids, such as flaxseed oil, canola oil or fish oil.  

These fats contain linolenic acid and other long chain poly unsaturated fatty acids. Omega-3- 

fatty acids are considered as healthy, because they can prevent certain diseases, as coronary 

heart disease and some kinds of cancer. However, as these types of fats contain many 

unsaturated fatty acids they are susceptible to lipid oxidation, which may cause deterioration of 

the final product. 

In this type of work fermented sausages are produced with ingredients, containing omega-3-

fatty acids (flaxseed, canola, fish  oils). De vegetable oils are pre-emulsified and encapsulated oils 

are directly added to the meat dough. Lipid oxidation is followed in time by measuring primary 

and secondary lipid oxidation products. Also some sensory evaluation can be part of the work. 

 

Objective 

- Differences between Pacific cupped oysters and European flat oysters 
- Sensory properties and chemical composition of Pacific cupped oysters and European Flat 
oysters 
- Influence of feed of the oysters on sensory properties and chemical composition  
- Healthy image of fermented sausages. 
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FQD-9.1 B/M Meat Quality. 
 

Specialisation(s) C (Product Design) 
Title Meat Quality 
Thesis BSc and MSc 
Chair group (initials)  FQD 
Supervisor Jozef Linssen (jozef.linssen@wur.nl) 

Meat is one of the sources of food having a high nutritional value. As for each food product a 

high quality is important for consumers. The major components determining of high meat 

quality are: 

1. Yield and gross composition 

- Quantity of saleable product 

- Ratio of fat to lean 

- Muscle size and shape 

2. Appearance and technological characters 

- Fat texture and colour 

- Amount of marbling in lean 

(intramuscular fat) 

- Chemical composition of lean 

- Colour and WHC of lean 

3. Palatability 

-     Texture and tenderness 

-     Juiciness 

-     Flavour 

      4.  Wholesomeness 

 -    Nutritional quality 

 -    Chemical safety 

 -    Microbiological safety 

     5.   Ethical quality 

 -    Acceptable husbandry of animals 

 

Several factors determine the quality of fresh meat in meat chains. These factors are for 

example feed or stress before slaughtering or other factors. Moreover, slaughtering of animals 

yields different types of meat with different quality. Quality factors of for instance a steak or a 

slice of bacon are different. Also meat quality of meat from different animals (beef, pork, 

chicken, lamb, etc.) is different. Two overall types of quality can be distinguished. Functional 

quality refers to desirable attributes in a product. For example, we might want red meat to be 

tender and chicken meat to have good flavour. Conformance quality is producing a product 

that meets the consumers’ specification exactly. For example, pork chops must be triMScd or 

we want “portion sized” chicken breasts. Most people tend to mean functional quality, but 

quality management often focus on conformance quality. However, both types are important. 

Your task is to distinguish the importance of factors determining fresh meat quality. 
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Research theme 10 – Food Design in 
transition countries 

Introduction 

This research theme focuses on the design of improved food products for people living in 

transition countries, with a special emphasis on sub-Saharan Africa. In these countries large 

groups of the population do not have access to the foods they need to meet their daily 

requirements of macro- and micronutrients, for instance essential amino acids, iron, zinc and 

vitamins like vitamin A. Based on an assessment of consumer demands, wishes and 

preferences we study the production chains of locally produced foods and seek technological 

options to improve food quality in the local setting. 
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FQD-10.1 B/M Improving the functional quality of maize flour for bakery use. 

 

Specialisation(s) C (Product Design) 
Title Improving the functional quality of maize flour for bakery use 
Thesis BSc and MSc 
Chair group (initials)  FQD 
Supervisor Onu Ekpa (onu.ekpa@wur.nl) 

Anita Linnemann (anita.linnemann@wur.nl) 
Vincenzo Fogliano (vincenzo.fogliano@wur.nl) 

Short description 
The production of bread in Africa relies on imported wheat because the agro-ecological 
conditions are mostly unsuitable for wheat cultivation. With the large scale urban migration, 
the demand for bread has increased and the population is caught up in need for food 
produced from wheat crop not sufficiently grown locally. Since Africa produces enough maize 
to meet domestic demands, improvement of maize flour functional properties could enhance 
its use for bread making thereby reducing the dependence on wheat importation and even 
promote the use of other indigenous crops. 

 

Considering that the inclusion of exotic additives to enhance the functional properties of 
maize flour may incur a higher cost on bread; methods like - pre-gelatinization, 
nixtamalization, sprouting, fermentation and addition of local ingredients such as soy protein 
could play a significant role in improving the quality of maize bread without significantly 
affecting the cost. In this project, we will assess frugal methods for improving the functional 
properties of maize flour for gluten-free bread. 

 
  

     
 
 
 
 
 

 
 
 
 
 
 
 

 
 

For references on this topic you can contact Onu Ekpa (onu.ekpa@wur.nl) 
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FQD-10.2 B/M Effect of turmeric on microbiological properties of street vended 

maize-based Masa in Nigeria. 

 

Specialisation(s) C (Product Design) 
Title Effect of turmeric on microbiological properties of street 

vended maize-based Masa in Nigeria 
Thesis BSc and MSc 
Chair group (initials)  FQD 
Supervisor Folake Idowu-Adebayo (folake.idowu-adebayo@wur.nl)  

Anita Linnemann (anita.linnemann@wur.nl) 
Vincenzo Fogliano (vincenzo.fogliano@wur.nl)  

Description 
Masa is a fermented puff batter of rice, millet, maize, or sorghum cooked in a pan with individual 
cup-like depressions. It is consumed in various forms by all age groups, particularly in the 
northern states of Nigeria and many other Sahelian African countries (Mali, Burkina Faso, Niger, 
Chad, and Ghana). Masa is a good source of income for the women who prepare the traditional 
product for sale. However, it is a common practice that street foods have nutritional 
components of an unhealthy diet, and higher risk of contamination by biological agents thereby 
becomes a serious concern in terms of food safety. Among the numerous spices, turmeric 
(Curcuma longa) has gained considerable attention due to its profound antioxidant and 
antimicrobial activities. 

 

 
Figure 1: Turmeric fortified masa                       Figure 2: Turmeric Root and powder 

 
Research questions 

1. Can inclusion of turmeric in masa inhibit the growth of pathogenic micro-organisms 
associated with street vended foods? 

2. What is the minimal inhibitory concentration of turmeric against spoilage organisms? 
3. Can we develop turmeric fortified masa acceptable to consumers? 

 
Proposed approach 
              Turmeric will be included in masa at different ratios. Laboratory experiments will be 

conducted to determine if the inclusion of turmeric in masa inhibits the growth of 
pathogenic micro-organisms. Consumer acceptability of this product will also be 
determined. 

 
For references you can contact Folake Idowu-Adebayo (folake.idowu-adebayo@wur.nl) 

mailto:folake.idowu-adebayo@wur.nl
mailto:anita.linnemann@wur.nl
mailto:vincenzo.fogliano@wur.nl
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FQD-10.3 B/M Valorisation of immature grain food products for nutritional 

sustainability in the sub-Saharan region: the case of Pepeta, a local rice-based food 

product in Tanzania. 

 

Specialisation(s) C (Product Design) 

Title Valorisation of immature grain food products for nutritional 
sustainability in the sub-Saharan region: the case of Pepeta, a local 
rice-based food product in Tanzania. 

Thesis BSc and MSc 

Chair group (initials)  FQD 

Supervisor Kulwa Furahisha Miraji (kulwa.miraji@wur.nl)    
Anita Linnemann (anita.linnemann@wur.nl)   
Edoardo Capuano (edoardo.capuano@wur.nl)   
Vincenzo Fogliano (vincenzo.fogliano@wur.nl)  

Micronutrient deficiencies in the diet substantially contribute to the burden 
of disease in sub-Saharan Africa. The situation is partly caused by 
consumption of cereal-based foods that have largely lost their nutritional 
quality due to processing practices, typically providing only a small 
proportion of the daily requirements for most vitamins and minerals. 
However, in one of the major rice producing areas in Tanzania, a local 
processed immature rice-based food product known as Pepeta is widely 
consumed. Immature grains contain high amounts of nutrients, including 
micronutrients such as B vitamins and specific minerals. However, accurate 
information on the Pepeta processing factors that affect its sensory and 
nutritional quality is scanty.  

 
Research topics: 

1. What is the nutritional and physicochemical quality of freshly harvested immature rice grains 
destined for Pepeta production?  

2. What is the relationship between commonly 
used maturity levels and roasting practices 
on the sensory and nutritional quality of 
Pepeta? 

3. What possible ways exist to improve the 
sensorial and nutritional quality of Pepeta 
from most commonly used rice varieties?  

4. What is the sensory and nutritional quality of 
Pepeta products of local and optimised 
production processes?  

5. Do consumers perceive a difference between 
the conventionally produced Pepeta and the 
Pepeta produced by the optimised production 
process? If so, which product do they prefer 
and why?  
 

Approach 
A survey will be conducted on current Pepeta production to benchmark information needed for 
developing suitable and innovative processing technologies for improved nutritional and enhanced 
economic values. Laboratory experiments will be carried out to: characterise the nutritional and 
physicochemical properties of immature rice varieties used for Pepeta production; determine the effect 
of the major processing step of Pepeta production, i.e. roasting, on the sensory attributes of rice grains 
with different maturity levels; establish the effect of roasting on the nutritional quality of the most 
commonly used rice varieties; and assess consumer acceptance of Pepeta produced by optimised 
processing practices of selected raw material. 
 
For references you can contact Kulwa Furahisha Miraji (kulwa.miraji@wur.nl) 

mailto:kulwa.miraji@wur.nl
mailto:anita.linnemann@wur.nl
mailto:edoardo.capuano@wur.nl
mailto:vincenzo.fogliano@wur.nl
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FQD-10.4 B/M Quality evaluation of amaranth-enriched cassava pasta. 
 

Specialisation(s) C (Product Design) 
Title Quality evaluation of amaranth-enriched cassava pasta. 
Thesis BSc and MSc 
Chair group (initials) FQD 
Supervisor Oluranti Lawal PhD 
Co-supervisors  Anita Linnemann 

Vincenzo Fogliano 

Introduction 
Cassava (Manihot esculenta) is an important source of calories to millions of people, 
particularly in tropical countries. However, conventional varieties are deficient in 
micronutrients, leading to micronutrient malnutrition among consumers. The use of 
newly bred cassava varieties that are enriched with provitamin A –so-called yellow 
cassava- in combination with the incorporation of green leafy vegetables into popular 
food products, such as pasta, could be a low-cost strategy to improve nutrient intake. 
We target pasta products as these are well appreciated because of their appealing 
sensory attributes, convenience and palatability. 
 
Objectives 
The aim of this study is to develop nutritional pasta products from yellow cassava by 
incorporating green leafy vegetables such as amaranth (Amaranthus spp.) to improve 
the nutritional status of consumers.  
 
Approach 
We will investigate processing techniques for developing pasta from yellow cassava 
enriched with the green leafy vegetable amaranth, as well as the effect of processing on 
pasta quality, colour, nutritional composition, micronutrient content and sensorial 
acceptance. 
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Research theme 11 - Effectiveness and 
Dynamics of Quality Management Systems  

Introduction 

Globalisation of trade, changes in consumption and food preparation behaviour, 

food security, fair trade, safety concerns, health trends, climate changes…….just 

to mention a few issues in society that impact food quality management in 

agribusiness and food industry. These pressures increased the need to design, 

control, improve, and assure production and preparation of healthy and 

palatable food that is safe, and is produced in a sustainable way. 

In anticipation to these pressures from society, agribusiness and food industry have put much 

effort in designing and upgrading their quality/safety management systems based on a wide 

range of quality assurance standards (like HACCP, BRC, SQF, GLOBAL GAP, ISO22000). However, 

the recent food scandals and emerging food safety issues worldwide indicate that a deeper 

understanding of the (context) factors influencing the effectiveness of these systems is needed. 

In the last few years, various diagnostic tools have been developed to systematically affect the 

core control and assurance activities in view of the riskiness of the context wherein the systems 

have to operate. However, the relation between context characteristics and quality system 

performance and quality output is still under study. Moreover, these diagnostic tools enable an 

overall assessment of the current system performance in their context, but do not yet take into 

account the dynamics in the 

system, i.e. dynamics of the food 

production systems and 

management systems. System 

dynamics is a research area well-

known in logistics and computer 

science but scarcely applied in the 

area of food quality management. 

It requires a deeper 

understanding of the cause-effect 

relationships between the people 

operating in the system and the 

food production system itself. 

 

Overall objectives  

include understanding of the relationships between context characteristics and quality system 

(or specific parts) performance and food quality/safety, analysing influence of safety/quality 

(organisational) culture on variable decision-making behaviour and food quality, modelling 

dynamics in quality management systems and the impact on food quality.  
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Research theme 12 – Quality design of 
foods: Product, process and Chain 
(re)Design  

Introduction 

Quality design focuses on relevant technological and managerial aspects that should be 

considered to achieve quality in developing food products, in developing food process designs, 

and in developing food chain designs. Quality design is very important for companies in 

agribusiness and food industry to remain competitive. Incorporation of quality design into the 

development of food products deals with, for instance, incorporation of the voice of the 

consumers. Whereas incorporation of quality design into the development of food processes 

deals with, for instance, incorporation of process variables determining optimal food quality. 

Similarly, incorporation of quality design into the food chains deals with incorporation of critical 

chain aspects, for instance, trustful customer-buyer relationships determining optimal food 

quality.  

 

Objectives 

The objective of research theme  is to find out critical quality points in developing new food 

products, in developing new food process designs, and in new food chain designs to establish an 

optimal food quality that helps companies in remaining competitive.  
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Research theme 13 - Causes and 
consequences of milk variability  

Introduction  

One of the main task of dairy research is to improve milk quality by breeding strategies. To reach 

this aim an accurate description is needed of the desired milk composition to improve product 

properties. In this research theme proteins and lipid milk components will be considered in this 

respect.  

Large variation exists in casein micelle composition due to difference in genetic variants, post-

translational modifications and interaction with the milk environment. Although statistical 

relations have been found between variation in genetic variants, protein composition and 

product properties, knowledge of the underlying mechanism is missing. It is necessary to 

understand how product properties such as rennet coagulation time or heat stability of milk are 

influenced by milk composition. 

Milk fat with different 

physical profiles and various 

stereochemistry structures 

are needed in the dairy 

industry in order to develop 

functional products. These 

different profiles could be 

obtained in a natural way by 

selective breeding and 

feeding.  

 

 

 

 

 

 

 

Objectives 

To elucidate the relation between milk composition and its properties 

 How are major milk components synthesized,  

 How does this influence the  characteristics of milk and dairy products?  
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FQD-13.1 B/M  Exploring variation in milk protein composition of individual cows 

and its potential for dairy product innovation. 

 

Specialisation(s)  E (Dairy Science & Technology) 
Title Exploring variation in milk protein composition of individual 

cows and its potential for dairy product innovation. 
Thesis BSc and MSc 
Supervisor  Etske Bijl 
Co-supervisor  Hein van Valenberg 
Description 
Almost 80% of the milk protein fraction consist of caseins. Most of these caseins are assembled 
in casein micelles consisting of several thousands of casein molecules and salts. These unique 
structures are important for traditional dairy processes such as rennet coagulation of cheese 
milk, acid coagulation of yogurt, heating of evaporated milk and final product properties such 
as viscosity of sodium caseinates. Between individual cows large variation exists in milk casein 
composition.  

 
Aim  
In this project we want to further explore the effect of natural variation on casein composition 
and structures and dairy product properties to create opportunities for future dairy product 
innovations. All experiments are done with milk samples of individual cows obtained from 
Dutch dairy farms. 
 
The objective of your thesis project will be defined together with the supervisors. Some 
examples topics of projects from previous students are: 
 

- Variation in milk composition between individual cows 
- Effect of different feeding strategies on milk and casein composition  
- Effect of variation in milk protein composition on product properties such as heat 

stability of milk or viscosity of sodium caseinates 
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FQD-13.2 B/M Influence of fatty acid composition and stereochemistry of 

triacylglycerols on physical properties of milk fat. 

 

Specialisation(s) C (Product Design) 
Title Influence of fatty acid composition and stereochemistry of 

triacylglycerols on physical properties of milk fat 
Thesis BSc and MSc 
Chair group (initials)  FQD 
Supervisor Elke Scholten, Food Physics (elke.Scholtten@wur.nl) 

Hein van Valenberg (hein.vanvalenberg@wur.nl) 
Description 
Selective breeding and feeding can make a significant contribution in increasing the 
unsaturated fraction on. It has been reported that a change in the fatty acid composition leads 
to a change in the physical properties (polymorphic transitions and melting behavior) of milk 
fat; from these reports, it can be expected that fatty acid modifications will lead to a 
rearrangement of the TAG molecule which will also influence the physical properties of milk 
fat.  A shift in the stereochemistry of TAGs may also have an effect in the digestion and 
absorption of fatty acids, especially in new born babies.  
 
Project description 
Bovine MF is considered one of the most complex naturally occurring fats. It contains around 
400 different individual FAs that can differ on length (C4-C22), level of saturation and type of 
double bond (cis or trans). Just 12 of them are present in amounts higher than 1 mol%, 
consequently they are depicted as major FA. If only the 12 major FA are taken into account, the 
possible FA arrangements in the TAG is 1728.Physical and chemical properties of the fat vary 
with the presence and arrangement of FAs in the TAG; crystallization and melting point of MF 
are two properties affected by the variations in TAG molecule. During crystallization, the 
variation in the configuration of the TAG affects the chain packing of the individual molecules, 
therefore the polymorphic behaviour. Crystallization affects the consistency of high-fat milk 
products; it influences the occurrence and rate of partial coalescence in oil-in-water emulsions, 
as a result churning and whipping processes also alter; crystallization also affects the mouth 
feel of butter-like products. Therefore, crystallization is an important characteristic in dairy 
technology. 
 
Aim  
The objective will be to relate fatty acid and TAG profile to the crystallization behaviour of milk 
fat. 
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FQD-13.3 B/M Milk fat characterization and digestion. 
 

Specialisation(s)  E (Dairy Science and Technology) 
Thesis BSc and MSc 
Supervisor  Sine Yener 
Co-supervisor  Sara Pacheco PhD 
Other supervisors Hein van Valenberg 
Description 
Milk fat is the most variable component of milk in terms of concentration and composition. The 
main component of milk fat is triglycerides (~98%). In milk fat, fatty acids (FAs) are non-
randomly distributed between the three positions of triglyceride (TAG) molecules. Factors such 
as feeding, genetics, lactation stage and season strongly influence milk fat TAG composition and 
consequently the positioning of FAs (sn-1, sn-2, and sn-3). Positioning of fatty acids is important 
to understand TAG synthesis, FA absorption during digestion and crystallization of milk fat. 
 
Several research projects are available: 
 
1. Influence of feeding on fatty acid and TAG composition  
2. Influence of DGAT enzyme on TAG composition 
3. Solid fat content, TAG composition and crystallization behaviour 
4. Milk fat digestion (influence of fat globule size & digestion stage: oral, gastric, intestinal) 
5. Digestion & milk fat structure (i.e. fatty acid and TAG composition)  
6. Positioning of FAs over glycerol backbone (chemical and enzymatic methods) 
7. Determination/quantification of different lipid classes 

 
 
These projects require lab work with one and/or more of the following methods: GC, HPLC, TLC, 
MALDI-ToF-MS, pNMR, XRD, SPE. Depending on the topic, method development/optimization 
might be needed.  
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FQD-13.4 B/M Milk fat crystal networks: properties, mechanisms of formation and 

the effect of triglyceride composition. 
 

 

 

  

Specialisation(s)  C (Product Design), E (Dairy Science and Technology) 
Thesis BSc andMSc 
Chair group (initials) FQD 
Supervisor  Naomi Arita Merino PhD 
Co-supervisor  Hein van Valenberg 
Other supervisors Elke Scholten 
Description 
Upon crystallization, fats form three-dimensional networks of crystals entrapping oil. The 
physical properties of milk fat crystal networks are critical for a number of products (e.g. 
chocolate, butter, cream, spreads, cheese) where fat has an important structural contribution. 
 
To achieve efficient process design and engineering of fat structured products, it is critical to 
understand the crystal network structure along a broad length scale, the mechanisms involved 
in its formation and the way in which certain factors affect it. 
 
Drived by environmental and nutritional reasons, it is likely that milk fat displays atypical 
compositional variations in the years to come. The impact that these changes could have on its 
physical properties, remains largely ignored. Thus, a special focus will be given to the role of 
compositional variation in crystallization behaviour. 
 
This project aims to (a) study the properties of milk fat crystal networks in relation to the 
mechanisms involved in its formation and (b) investigate how triglyceride composition affects 
them. 
 
Fat crystallization is a multiscale dynamic process, to be able to characterize it we will make 
use of several analytical techniques like XRD, pNMR, rheology and DSC. 
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FQD-13.5 B/M Engineering of cheese texture by modifying the caseins fraction and 

proteolytic enzymes. 
 

Specialisation(s) 

 

D (Ingredient Functionality) 
E (Dairy Science and Technology) 

 
Thesis BSc and MSc 

Title 
Engineering of cheese texture by modifying the caseins fraction 
and proteolytic enzymes. 

Chair group (initials) FQD and FPH 
Supervisor Huifang Cai (PhD) 
Co supervisor Etkse Bijl 
Other super visor Guido Sala 
Description 
The final texture of cheese is affected by several parameters, such as the fat, protein, calcium, 
and phosphate content in the milk, and the presence of proteolytic enzymes during ripening. 
The ratio αs/β-casein might be an important factors to determine a specific texture. The 
influence of genetic variants of milk proteins on milk composition has been extensively studied 
in the recent past.  Breeding strategies are used  to produce milk with a specific protein 
composition and a specfic  αs/β-casein ratio. This allows to control the textural characteristics 
of the produced cheese. During the cheese ripening, also enzymes from different sources 
contribute to the level and degree of proteolysis, which will also influence the final textural 
properties of the cheese. Solutions to precisely modulate the activity of different proteolytic 
enzymes in the curd are not easily available. Currently, it is not completely known what the 
effect of αs/β-casein ratio and enzyme acticity is on the final texture of cheese. 
 
The aim of this project is to estimate the potential to control the cheese texture by modulating 
the ratio between specific casein fractions (αs1/β-casein) and the content of the proteolytic 
enzymes in the curd. 
 
Research topic 
 The effect of variations of casein fraction in the milk on microstructural and mechanical 

properties of cheese. 
 The effect of variations of proteolytic enzymes in the curd on microstructural and mechanical 

properties of cheese 
 
Techniques:  
- Chemical (proximate) analysis 
- Light scattering (particle size analysis) 
- Microscopy (CLSM) 
- Scanning electron microscopy  (Microstructure) 
- Rheology/texture properties (Texture analyser, Rheometer)  
- RP-HPLC 

 
Amount of students that can be assigned to this topic: 1-2 
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Research theme 14 - Interaction 
between milk composition and dairy 
chain sustainability  
 

Our research on dairy chain sustainability focuses on milk composition in relation to the 

sustainability aspects of the dairy chain. Dairy’s position in the nutrient security debate depends 

on the environmental impact of the sector. Land use and greenhouse gas emissions are decisive 

factors in this respect and are related to the productivity of the cow. Robust, high productive  

cows, are needed to fulfill the growing demand and to mitigate environmental impact. Farm-

based intervention in this area to optimize milk production are of high interest. However, the 

effect of these interventions on the composition and quality of milk is unknown. On the other 

hand, milk composition, may also reflect the physiological status of the cow, both with regard to 

health, feed conversion efficiencies and environmental emissions. We therefore aim at 

establishing the effect of on-farm sustainability interventions on milk composition, and finding 

markers for resistance of dairy cows, productivity and GHG emissions, thus, contributing to 

mitigating environmental impact.  

The main research question is: “How can milk composition be used to improve the sustainability 

of the dairy production system?”. 

The objectives 

 To investigate the influence of a shortened dry period on composition of high and low 

abundant proteins in milk, and on quality aspects of milk 

 Find a methane indicator in milk based on rumen fermentation metabolites or 

derivatives that are transferred to the milk 

  

Compare milk composition to 

understand the differences 

between these cows 

High methane, long 

dry period, etc 

Low methane, short 

dry period, etc 
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Research theme 15 - Milk proteome and 
human health 

Introduction 

The relation between milk components and human health is very complex. Milk not only 

provides nutrients, but is also important for protection and regulation. The challenge is to better 

understand which milk components are responsible for these effects, and the biological 

mechanisms underlying these effects. Two areas where we focus on are 1) the protective effect 

of milk proteins for the newborn, and 2) the effect of processing on composition and function of 

milk proteins. In the end, this should lead to new knowledge that can be used to improve infant 

formula. 

 

 

 

 

 

 

 

 

 

 

Objectives 

The main research question of this theme is: “What are the implications of the differences in the 

milk proteins between human and bovine milk?”  

The objectives are: 

 Understanding the variability in immune related proteins in milk 

 Determining the effect of processing on the denaturation of immune related proteins in 

milk 

 To investigate the influence of compounds that have been produced in intensively heated 

milk on the development of immune tolerance. 

Immune proteins 

in raw milk Immune proteins 

in processed 

dairy products 

Heating & tolerance 

induction in allergic 

children 
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FQD-15.1 B/M “Immunogenicity of heated and glycated cow’s milk protein”? 

 

Specialisation(s) E (Dairy Science and Technology) 
Title “Immunogenicity of heated and glycated cow’s milk protein”? 
Thesis BSc and MSc 
Chair group (initials)  FQD 
Supervisor Hannah Zenker (hannah.zenker@wur.nl)  

Kasper Hettinga (kasper.hettinga@wur.nl)  
Description 
Food allergy is an adverse health effect arising from a specific immune response. It occurs 
reproducibly on exposure to a given food. The prevalence of food allergy is more than 1-2% 
but less than 10% of the population. Cow’s milk is one of the leading causes of food allergy 
especially in infants. However, most studies have shown the prognosis of developing immune 
tolerance to cow’s milk to be good, with the majority outgrowing their allergy by the age of 3 
years. It was reported that intensely heated (baked) milk products contribute to the 
development of immune tolerance to cow’s milk allergens. Also the process of outgrowing 
CMA can be accelerated by adding intensely heated milk into patients’ diets . The mechanism 
behind this observation and the effective compounds in heated milk that contribute to 
immune tolerance are largely unknown. 
 
 
 
 
 
 
 
 
 
 

 

 
 
 

Short description 
Heat treatment of allergens may alter their allergenic potential either towards an pro-
inflammatory or tolerogenic immune response. The aim of this project is to better understand 
what happens during extensive dry heating of cow’s milk protein (e.g. protein 
denaturation/aggregation and Maillard reaction) and how these changes are related to a 
certain immune response. Within this project different chemical analytical methods are used 
to characterize the protein as well as in vitro assays to evaluate the immunogenicity and 
digestibility.  
 
Aim 
Study the influence of dry heat treatment on the digestibility and immunogenicity of selected 
cow’s milk proteins. 

 
 
 
 
 
 

 
 
 

Intensively heated milk 

allergens  

Tolerance to milk allergens 

mailto:hannah.zenker@wur.nl
mailto:kasper.hettinga@wur.nl
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FQD-15.2 B/M Effect of heating on immune-active bovine milk proteins. 
 

 

Specialisation(s) E (Dairy Science and Technology) 
Title Effect of heating on immune-active bovine milk proteins 
Thesis BSc and MSc 
Chair group (initials)  FQD 
Supervisor Ling Xiong (ling.xiong@wur.nl)  

Kasper Hettinga(kasper.hettinga@wur.nl)    
Description 
Heating of both human and bovine milk has been shown to influences the healthy development of 
newborns , therefore heat label components are expected to cause this difference between 
breastfeeding and infant formula. Other research has also shown that unheated bovine milk may have 
the same protective effect as unheated breast milk, as many of the infections that are reduced by 
breastfeeding were also shown to be reduced in children being fed unheated bovine milk. Proteins are 
often relatively heat-labile, so the protective effect of milk may be caused by this class of heat-labile 
protein components. This protective effect may be directly through heat-labile immune active proteins 
in milk, but also formation of bioactive peptides during digestion of milk may be reduced due to protein 
aggregation during heating. The mechanisms that underlie the decrease in native milk proteins are not 
well understood. Denaturation and aggregation kinetics of single proteins has been studied in model 
system. However in the case of milk, these processes will be more complex. It has for example been 
shown that denatured proteins may aggregate with casein micelles. Also, due to the presence of the 
reducing sugar lactose, lactosylation of proteins will occur, which may enhance the aggregation of 
proteins during heating, leading to insoluble aggregates being formed. However, the extent of these 
modifications, especially in comparison to the above described modification lactosylation is yet unclear. 
Besides chemical modification, also release of bio-active peptides during digestion may be reduced 
after processing due to protein aggregation during heat processing Finally, it is unclear whether these 
changes to the milk proteins also render them inactive from a biological perspective. The aim of the 
project is thus to study the effect of heat processing on milk proteins in general and immune-active 
proteins in particular 
 
 
Objectives 

1. Characterize the heat damage to immune protein in bovine milk during heat processing 

2. Determine functionality of antibacterial milk proteins and of in-vitro digests in bacteriostatic 

assays. 

Methods 
1. For the first research objective, Native proteins will be separated from aggregated proteins, 

and both classes of proteins will be quantified using proteomics methods . 

2. For the second research objective, bacteriostatic assay that have recently been developed will 

be applied, as an indicator of reduced functionality of immunological active milk proteins. 
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FQD-15.3 B/M Analyses and Kinetic Models to Predict the Formation of Thermal 

Process Contaminant in Infant Formulas. 

Specialisation(s) MFT-E (Dairy Science and Technology) 
MFQ-A (Quality Control and Assurance) 

Title  Analyses and Kinetic Models to Predict the Formation of 
Thermal Process Contaminant in Infant Formulas 

Thesis BSc and MSc 
Chair group (initials)  FQD 
Supervisor  Yajing Xie (PhD) 
Co-supervisor  Vincenzo Fogliano 
Other supervisors Ine van der Fels-Klerx and/or Stefan van Leeuwen (RIKILT) 

Introduction: 
Breast milk is generally recognized as an excellent nutrition source for the growth and 
development of newborn and infants. However, due to personal reasons, there is an 
increasing number of mothers who decide to rely on an alternative way to feed their 
babies. Thus, great effort was taken in the development of infant formulas in order to 
mimic the components of breast milk and possess its functionality as close as possible. 
Compared to other milk products, infant formulas are more likely to suffer from protein 
degradation or modifications during high temperature processing because of the 
specific formulation, leading to the presence of chemical contaminants such as 
Advanced Glycation End Products (AGEs) and 3-monochloropropane-1,2-diol esters (3-
MCPDEs). Babies are a vulnerable and sensitive group of consumers, thus it is of utmost 
relevant to minimize their exposure to these chemical contaminants via infant formula. 
 
Aim: 
The aim of this topic is obtain more insights into the formation of processing 
contaminants, mainly CML and 3-MCPDEs in infant formulas. It will cover investigating 
their occurrence, establishing kinetic models and finding possible mitigation strategies. 
 
Approach: 
Doing a survey on different types of infant formulas that are available on the  Dutch 
market. Finding out the precursors and key intermediates which contribute to the 
formation of CML and 3-MCPDE. Analysing the content of these contaminants by HPLC-
MS/MS or GC-MS. Heating and collecting the hydrolysed samples at various time-
temperature conditions, analysing the results and fitting the data to kinetic models. 
 
 

                                     



89 
 

Research theme 16 - Immune proteins in 
human milk and bovine milk 

Introduction  

Milk is the most important food for the growth and development of the neonate because of its 

unique nutrient composition combined with the presence of many bioactive proteins. One of the 

most interesting components, the immune proteins, plays a pivotal role not only in protecting the 

gut mucosa against pathogens and achieving many beneficial outcomes for the immunity status of 

the neonate but also in the protection of mammary gland.  

Although breast milk has been considered as the best food for the neonate, still a lot of babies are 

feeding with infant formula because of the unavailability of breast milk. Infants who were 

exclusively breastfed for 6 months presented lower morbidity from gastrointestinal and allergic 

diseases. This may be related to differences in immune proteins between human milk and infant 

formula. The variation in immune proteins is expected to be large, both within and between 

human milk and infant formula. The problem is, however, that both the extent and causes of this 

variation are largely unknown. Possible causes of this variation are the lactation stage, individuals 

and species difference. Detailed determination of the dynamics in immune proteins in human and 

bovine milk may help in understanding the significance and characteristic of immune proteins. 

This study not only contributes to our understanding of the role of immune proteins for cow and 

human healthy but also provides guidance on how to develop infant formulas more similar in 

protein composition to human milk.  

Objective : 

- Study the profile of the immune protein of human and bovine milk over lactation 

- The effect of mammary gland inflammation on immune proteome in bovine milk 

- The difference in immune proteome among individual cows and individual human 

- The difference in immune proteome between species (human and bovine) 

Method 

1. Milk serum separation using centrifuge and ultracentrifuge 

2. Filter aided sample preparation (FASP) to digest proteins into peptides 

3. Dimethyl labeling for the quantification analysis 

4. LC-MS/MS and Maxquant to get the identified proteome and their relative concentration 
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FQD-16.1 B/M Identification and quantification of peptides in human milk. 
 

Specialisation(s)  E (Dairy Science and Technology) 
Thesis MSc 
Supervisor  Pieter Dekker (PhD) 
Co-supervisor  Kasper Hettinga 
Introduction 
Human milk is an excellent source of nutrition for the infant. Next to a nutritious effect, human 
milk has several beneficial health effects. Convincing evidence shows that exclusive 
breastfeeding in the first six months of life results in a lower risk of incurring infectious 
diseases, diarrhoea and respiratory tract infections. Nevertheless, evidence for other health 
effects such as a decreased risk of allergy development is less convincing. 
 
Allergies have a negative effect on the quality of life. Once one has developed an allergy, the risk 
for development of subsequent allergies increases. In addition, the occurrence of allergies in 
developed countries is increasing. This gives rise to the question which factors are involved in 
the development of allergies. In the early life, when the immune system undergoes major 
development, the human milk peptide profile is one of the factors that can have an influence 
allergy development. Before intestinal absorption, allergic sensitization can be reduced by 
peptides that promote barrier function or have antimicrobial effect. After intestinal absorption, 
peptides with immunomodulatory properties can bind to certain receptors and influence both 
immune responses and cell functions. It is therefore likely that there is a relation between 
peptides in human milk and a decreased risk for allergy development. 
 
Compositional differences between milk from different mothers (inter-individual) and over 
time (longitudinal) can explain the lack of convincing evidence for a protective effect of human 
milk towards allergy development. To investigate this, it is necessary to obtain a better 
understanding of both qualitative and quantitative variance in the human milk peptide 
composition. 
 
Aim 
The aim of this project is to investigate qualitative and quantitative differences in the human 
milk peptide profile.  
 
Project description 
In this project, human milk samples will be prepared for peptide analysis. The resulting peptide 
fractions will be analysed using LC-MS/MS. After analysis, peptides will be identified and 
statistics will be applied to evaluate the results. 
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FQD-16.2 B/M Identification of immune proteins before and after protein 

digestion. 

 

Specialisation(s) E (Dairy Science and Technology) 
Title Idenfication of immune proteins before and after protein 

digestion 
Thesis BSc and MSc 
Chair group (initials)  FQD 
Supervisor Mohèb Elwakiel (PhD) 
Co-supervisor Kasper Hettinga 
Description 
Infants who are exclusively breastfed for 6 months have less gastrointestinal and other 
infectious diseases. Because of these health benefits to new-born babies, the World Health 
Organization advices to exclusively breastfeed babies for the first 6 months of life. Although 
breastfeeding is superior to infant formula, we have to face up to the fact that most babies do 
not receive human milk solely during their first phase of life. From that perspective, it would be 
beneficial to have infant formula that has been adapted to best suit the needs of the baby. Over 
the years, many changes in infant formula composition have been implemented to make infant 
formula more similar to human milk in terms of composition and functionality. However, 
human milk still has advantages for the baby, part of which may be related to the presence and 
concentration of specific immune active components, such as immune proteins. Immune 
proteins are one of the largest groups found in human milk, in addition to transport proteins 
and enzymes, which are essential in protection and immune system development of the new-
born. Dietary protein is a vital source of amino acids. Proteins ingested in the diet are digested 
into amino acids or small peptides that can be absorbed by the intestine and transported in the 
blood. Little is known in this respect about the development of digestive function and the 
digestion and absorption of immune proteins by the newborn. Although the various aspects of 
digestion in the newborn have been studied for decades, we still lack quantitative information 
about the contribution and/or role of immune proteins in the overall process. 
 
Project description  
Students will prepare protein extracts from already collected breast milk samples and analyse 
these extracts using LC-MS, followed by identification of components and statistical evaluation 
of results. What happens to the immune protein content of breastmilk after using an infant 
protein digestion model?  
 
Aim This project aims at providing new insights in the variability of immune proteins in breast 
milk before and after protein digestion using a specific age-related infant model. 
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FQD-16.3 B/M Alternative methods of pasteurization for human milk 

preservation. 
 

Specialisation(s) E (Dairy Science and Technology) 
Title Alternative methods of pasteurization for human milk 

reservation. 
Thesis BSc and MSc 
Chair group (initials)  FQD 
Supervisor Eva Kontopodi (eva.kontopodi@wur.nl)  

Kasper Hettinga (kasper.hettinga@wur.nl)  
Short Description  
Breast milk is considered to be the best form of nutrition for infants and neonates. When 
mother’s own milk is unavailable or insufficient, donor human milk represents the best 
alternative. Before it can be safely stored in a freezer until use, donor milk needs to be 
processed, currently by holder pasteurization. However, this method raises some important 
questions regarding the effects of storage, handling and heat processing on the unique milk 
components. 

 
Figure 1. From Donor mothers to infants admitted to the Neonatal Intensive Care Unit 
 
 
Research questions 
Question 1. Holder pasteurization: What are the effects of storage, handling and heat processing 
on the unique milk components? 
Question 2. Thermal treatments VS non-thermal treatments: Comparison of bacterial 
inactivation, retention of immunological proteins and Lipase activity. Could there be a method 
feasible to implement in Human Milk Banks? 
Question 3. Which is the best combination of parameters  (e.g. time, temperature, pressure, 
power, UV-C dosage) in the retention of immunological components?  
 

 
                                                  Figure 2. Holder Pasteurization in Human Milk Banks 
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Proposed approach 
To answer the different research questions, an analysis of the current recoMScnded treatment 
and the possible alternative methods (e.g. High-Temperature-Short-time, High Pressure 
Processing, ultrasonic processing, Ultraviolet irradiation, Pulsed Electric Fields) should be 
conducted. Emphasis should be laid on investigating the effect of those methods on specific 
components of human milk, including enzymes, micronutrients, macronutrients, and 
immunological components. Regarding microbiological safety, the presence of several bacteria, 
viruses, and infectious agents that could be transmitted through donor milk, should also be 
assessed.  
 
 
References  
Peila, C. et al., 2017. Human milk processing: a systematic review of innovative techniques to 
ensure the safety and quality of donor milk. Journal of pediatric gastroenterology and 
nutrition, 64(3), pp.353-361. 
Hettinga, K. et al., 2011. The host defense proteome of human and bovine milk. PloS one, 6(4), 
p.e19433. Corpeleijn, W.E. et al., 2010. Human Milk Banking–Facts and Issues to Resolve. 
Nutrients, 2(7), pp.762-769. 
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Research theme 17 – Proteases in UHT 
milk 

The demand for ultra-high-temperature (UHT) processed and aseptically packaged milk is 

increasing worldwide. UHT milk, with the logistic advantages of prolonged shelf life and low 

energy cost for storage, makes the distribution and storage of liquid milk possible and increases 

the consumer convenience. However, the frequent occurrence of instability of UHT milk 

influences its coMScrcial value. Age gelation of UHT milk is a major limiting factor for its shelf 

life, and the deterioration will be most prominent in poor-quality or contaminated milk (Chavan 

et al. 2011). Therefore, exploring the sources of instability in depth and solving them is a 

significant task. 

 

Objectives 

The main research question is: “Proteases in UHT milk: what is the influence of endogenous and 

exogenous proteases on the stability of UHT milk?”  

The objectives are: 

• To identify the genetic diversity of Pseudomonas spp. in milk and their potentials to cause 

proteolysis 

• To study the relationship between proteases from psychrotrophic bacteria and the plasmin 

system 

• To investigate the influence of  bacterial proteases and plasmin on the rheological properties of UHT 

milk 

 

 

 

 

 

 

 

 

 

 

 

 


