
 

 

 
  



 

 

It is our great pleasure organizes this Workshop at the Faculty of Pharmacy of the University of Valencia 

(Spain).  

We want to extend a warm welcome and sincere respect to all Wageningen researchers who are interested 

to participate in this exchange of knowledge, experience, and skills of research. 

The day is organized in oral presentations with the aim of learn about our research fields. Moreover, to favor 

the work of assistants and meetings or interactions between participants we have reserved a meeting room 

during the day.  

We hope that this twinning day will provide a vital forum for researchers to learn about our respective works 

and will be an opportunity for development future exchanges, projects and joint research with the aim of 

developing solutions of today’s and tomorrow’s food and feed challenges. 

 

 

 
29th March 2022, Valencia 

 
Food Quality and Design (FQD) of  

Wageningen University & Research 
& 

Biotech Agrifood Laboratory of  
University of Valencia 

 
 

Organized by Biotech Agrifood Laboratory & the Faculty of Pharmacy of UVEG 
 

https://www.google.com/maps/d/viewer?mid=1Bpp0tIbD9GDe3XbrYMFi2sPq2ErF0kOG&usp=sharing


 

 

 
 

Participants 

FQD 31 PhD students & 3 staff members 

AGRIFOOD BIOTECH 30 PhD students & staff members 

 

Activities Time slot Organization 

Welcome ceremony and 
groups introduction 

09:00 – 09:30 
VICE DEAN OF INTERNATIONAL 
RELATIONS OF UV + AGRIFOOD 
BIOTECH + FQD 

Presentations  9:30 – 9:45 FQD (Marianna Tagliasco) 

 9:45 – 10:00 
AGRIFOOD BIOTECH (Victor 
D’Opazo) 

 10:00 – 10:15 FQD (Yajing Xie) 

 10:15 – 10:30 
AGRIFOOD BIOTECH (Tiago de 
Melo) 

Coffee break  10:30 – 11:00 AGRIFOOD BIOTECH + FQD 

Presentations 11:00 – 11:15 FQD (Zekun Fan) 

 11:15 – 11:30 
AGRIFOOD BIOTECH (Alessandra 
Cimbalo) 

 11:30 – 11:45 FQD (Swantje Breunig) 

 11:45 – 12:00 
AGRIFOOD BIOTECH (Manuel 
Alonso-Garrido) 

Facility tour and group photo 12:00 – 13:00 AGRIFOOD BIOTECH + FQD 

Lunch at the faculty restaurant 13:00 – 14:00 AGRIFOOD BIOTECH + FQD 

End of visiting 14:00 AGRIFOOD BIOTECH + FQD 

 

Presentation titles 

- Marianna Tagliasco: Innovative approach to design cereal-based product with low glycemic response. 

- Victor D’Opazo: Shelf life improvement of sliced cheese treated with a bioactive film. 

- Yajing Xie: Assessment of the quality of infant formulas: occurrence, formation, and mitigation strategies of 

thermal processing contaminants. 

- Tiago de Melo: Antifungal activity of lactic acid bacteria in dry-cured sausages production. 

- Zekun Fan: Understanding variation in casein micelle structure using artificial casein micelles. 

- Alessandra Cimbalo: Proteomic evaluation of beauvericin toxicity and Gentiana Lutea L. beneficial role in 

Jurkat T cells. 

- Swantje Breunig: Natural variation in composition and functionality of goat caseins. 

-  Manuel Alonso-Garrido: Fermented whey and pumpkin extract reduce OTA and AFB1-induced alterations 

on neuronal differentiation in vitro. 



 

 

ROLE OF CELL WALL INTACTNESS IN MODULATING THE STARCH 

DIGESTIBILITY IN DURUM WHEAT: A CASE STUDY ON BREAD PROCESSING 

STEPS 

Marianna Tagliasco, Edoardo Capuano, Nicoletta Pellegrini 

Food Quality and Design Group, Wageningen University & Research, The Netherlands 

The aim of my Ph.D. thesis, named “Innovative approach to design cereal-based product with a 

low glycemic response”, is to design an innovative method to treat flour, and then, bakery 

products, at a low glycemic response. Starch digestibility depends, amongst others, on the contact 

between α-amylase and starch. In bakery products there are different physical barriers (intact cell 

wall, gluten network, and bolus structure), that during the digestion process could limit the contact 

between enzymes and starch, modulating the digestibility. The idea behind the project is to 

understand the link between the physical structure of the food and its digestibility to use this 

knowledge in designing new products at low glycemic response. 

The first project of the Ph.D. thesis aims to evaluate the effect of increasing particle size, and 

therefore an increasing number of intact cells, on the quality of bread and its digestibility during 

the different steps of bread making. Three flours with different particle sizes were studied (small 

<350µm, medium >1000 µm <1800 µm, and Large >1800 µm). The integrity of the cells was 

retained during the bread processing for the coarser flours, whereas in the small ones the cell walls 

were mostly damaged. The in vitro starch digestibility in flour decreased with the increase of 

particle sizes. In the dough, no differences in digestibility were found between the three particle 

sizes. In bread, instead, a modest decrease of starch digestibility for the large one was reported, 

mainly due to the denser structure of the crumb. In conclusion, the particle size could limit the 

starch accessibility only in flour. In bread processing this effect was lost, probably due to the 

increasing porosity of the cell wall. Therefore, the main factor that seems to influence starch 

digestibility in bread is its structure.   

  

Keywords: Glycemic index; bakery products; physical barriers; particle size; intact cells; in vitro 

starch digestibility;  

 

  



SHELF LIFE IMPROVEMENT OF SLICED CHEESE TREATED WITH A BIOACTIVE 

FILM 

Victor Dopazo, Francisco Illueca, Carla Lafuente, Jorge Calpe, Laura Escrivá, Juan Manuel 

Quiles, Giuseppe Meca 

Laboratory of Food Chemistry and Toxicology. Faculty of Pharmacy. University of Valencia. Spain 

Nowadays there is an increasing demand from consumers to reduce the addition of food 

preservatives. As a result, new alternatives such as the use of microorganisms and their metabolites 

for food preservation (bio-preservation) is being investigated and promoted. Lactic acid bacteria 

(LAB) are one of the most studied microorganisms due to their antimicrobial properties. In this 

work the antifungal metabolite production and antifungal activity of whey (the main waste 

produced by the dairy industry) fermented by five LAB isolated from dairy products was studied. 

The strain with the highest antifungal activity and metabolic production was then used for the 

production of a plastic film and a bio-coating to preserve cheese from fungal contamination. The 

whey fermented by the Lactiplantibacillus plantarum L21 exhibited a wide variety of antifungal 

metabolites production and the highest antifungal activity against the tested fungi from the 

Penicillium genera. Finally, films incorporating the whey fermented by L21 strain evidenced an 

increase of the shelf life of the product of an average 11 day prolongation compared to the control 

films and for 15 days compared to a no film control. For the coating production trials showed that 

a 100 mg/mL concentration of the fermented whey inhibited the growth of Penicillium spores for 

12 days. The test of this coating on cured cheese slices evidenced an inhibition of visual fungal 

growth for 21 days. Future studies should be performed to improve the film and coating 

production, but these results evidence a promising alternative to the use of regular food additives 

for cheese biopreservation.  

Acknowledgements: GO-ORLEANS project (Valorization of Dairy Waste through the 

development of bioactive PACKAGING) by operational groups of the European Association for 

Innovation in terms of agricultural productivity and sustainability in the National Rural 

Development Program 2014-2020.

Keywords: Antifungal, cheese, films, coatings 



 

 

EVALUATION OF DIETARY ADVANCED GLYCATION END-PRODUCTS IN 

INFANT FORMULAS 

Yajing Xie1, H.J. van der Fels-Klerx2, Stefan P.J. van Leeuwen2, Vincenzo Fogliano1 

1 Food Quality and Design Group, Wageningen University, Wageningen, The Netherlands 

2 Wageningen Food safety Research, Wageningen, The Netherlands 

Thermal treatment is inevitable during infant formula processing. However, it facilitates protein 

glycation and therefore decreases the milk quality. This study amid to evaluate the glycation 

degree in cow-based, goat-based, and soy-based infant formulas and to obtain insights into the 

recipe effects on the presence of protein glycation products. The concentrations of dietary 

advanced glycation end-products (dAGEs) and their precursors have been determined by UPLC-

MS/MS in a range of commercial products. Results indicated that protein source, amino acid 

compositions, protein form, and the amount and types of carbohydrates in recipe had strong effects 

on protein glycation in infant formulas. The investigated soy-based formula had a significantly 

higher arginine concentration than cow-based and goat-based formulas, as well as a higher 

presence of arginine-derived dAGEs. Infant formulas containing hydrolyzed proteins had more 

dAGEs than those containing intact proteins. Lactose-containing formula had a higher dAGEs 

than those containing sucrose and maltodextrin. The glycation degree in infant formulas cannot 

be estimated by a single dAGE compound since various formulations form different dAGEs and 

no linearity correlations were observed between each compound. 

Keywords: Maillard reaction, plant-based milk, protein glycation, thermal processing 

contaminants 

  



 

 

SCREENING OF LACTIC ACID BACTERIA FROM DRY-CURED SAUSAGES WITH 

ANTIFUNGAL POTENTIAL AND THE MANUFACTURE OF A FERMENTED-

ANTIFUNGAL INGREDIENT FOR MEAT PRODUCTS 

Tiago Nazareth, Raquel Torrijos, Matteo Vitali, Mario Riolo,  Carlos Luz, Giuseppe Meca 

Laboratory of Food Chemistry and Toxicology, Faculty of Pharmacy, University of Valencia, Ave. Vicent 

Andrés Estellés s/n, 46100, Burjassot, Spain. 

Fungal spoilage is not only a global food quality concern but also presents serious health problems 

due to the production of mycotoxins, some of which present considerable challenges to food safety 

and generate large economic losses. Chemical preservatives are successful in retarding microbial 

growth, yet the growing demand for clean label products requires manufacturers to find natural 

alternatives to replace chemical ingredients. Lactic acid bacteria (LAB) are generally recognized 

as safe (GRAS); therefore, they are considered a good candidate for their use as a natural 

preservative in food. The objectives of this study were to identify and characterize LAB isolated 

from dry-cured meats with the potential to inhibit the growth of six fungi, elaborate an antifungal 

biocomplex based on fermented swine loin, identify phenolic and organic acids produced by 

bacteria; and apply the antifungal biocomplex in the sausage dough to prevent fungal growth. 

From 102 strains isolated, 42 bacteria were classified as lactic acid bacteria due to their potential 

to grow in anaerobic conditions, positive Gram responses and lack of catalase activity. 14-bacteria 

were selected because of their high inhibitory effect in direct contact with the fungus by overlay 

technique. After identification, three bacteria were selected, and meat media were fermented using 

the bacteria that showed the higher antifungal effect. Different meat media were elaborated and 

compared to MRS broth. The bacteria C15 showed the highest in vitro antifungal effect. C12, C15, 

and C60 produced acetic and lactic acid as well as 11 phenolic acids in both media. Incorporating 

the antifungal biocomplex at 1 and 2% in dough increased the shelf-life of sausages on 2 and 6 

days, respectively. Also, biocomplex at 2% reduced fungal growth by 1.2 log CFU/g. Finaly, 

biocomplex addition decreased the aw and pH, reaching significantly lower values on day 21. The 

results suggested that the biocomplex formed by the bacteria C15 could be a potential candidate 

to substitute synthetic fungicides in meat products; however, further studies must be performed. 

Keywords: Lactic Acid Bacteria; Dry-cured meat; Antifungal biocomplex; Fungal spoilage, 

antifungal ingredient. 

 

 

 

 



 

 

UNDERSTANDING VARIATION IN CASEIN MICELLE STRUCTURE USING  RE-

ASSEMBLED CASEIN MICELLES (RCM) 

Zekun Fan, Kasper Hettinga, Etske Bijl 

Food Quality and Design Group, Wageningen University & Research, The Netherlands 

Cow’s milk proteins play an essential nutritional role in the diet and an important technical role in 

making various dairy products. Roughly 80% of these milk proteins are caseins. Caseins are 

mainly present in casein micelles which are colloidal particles that contain casein molecules, 

minerals, and water. Although there is consensus on general aspects of casein micelle structure, 

the effect of natural variation in composition and post-translational modifications on structure are 

largely unknown. A possible way to study casein micelles’ structure is to use casein micelles that 

are assembled in vitro. Such casein micelles are called re-assembled casein micelle (RCM). In my 

PhD project, RCM will be used as a tool to study size, structure, and properties of casein micelles. 

Using purified caseins, different methods will be applied to make RCM. Different methods of 

making RCM will be compared and evaluated. Using this technology, the effect of casein 

molecules with different amino acid sequence, reflecting genetic variation, and post-translational 

modification on casein micelle size and structure will be studied. The obtained knowledge can be 

used as important guidance to make an animal-free product, for instance by assembling yeast-

based casein into casein micelles. 

Keywords: Casein micelle, re-assembled casein micelle, natural variation 

 

  



 

 

PROTEOMIC EVALUATION OF BEAUVERICIN TOXICITY AND GENTIANA LUTEA 

L. BENEFICIAL ROLE IN JURKAT T CELLS 

Alessandra Cimbalo 1,Giacomo Di Matteo 2, Guillermina Font 1, Lara Manyes1 

1 Laboratory of Food Chemistry and Toxicology. Faculty of Pharmacy. University of Valencia. Av. Vicent 

Andrés Esellés s/n. 46100 Burjassot. Spain 

2Department of Chemistry and Technology of Drugs, Sapienza University of Rome, Piazzale Aldo Moro 

5, 00185, Rome, Italy. 

Mycotoxins are one of the most important contributors to food losses in developing countries, 

representing a significant hazard to the food chain. Among them, Beauvericin (BEA) is an 

emerging mycotoxin produced by several species of Fusarium genera which widely contaminate 

food and feed. BEA toxicity is related to the ionophoric activity, that increases ion permeability 

in biological membranes and is capable to produce oxidative stress at molecular level.  Gentiana 

lutea plant extract has shown genoprotective activity, which depends on its high polyphenols 

content. For this purpose, the aim of the study was to evaluate the beneficial effect of G. lutea 

extract against BEA cytotoxicity in Jurkat T cells through a proteomic approach. To carry out the 

experiment, cells were exposed to intestinal digests of G.lutea extract alone or in combination 

with BEA standard (100 nM) dissolved in organic solvent (DMSO) during 7 days. A gel-free 

shotgun proteomic approach was employed to extract proteins from the cell medium and 

subsequently quantified by using a NeoDot spectrophotometer. Protein extracts were firstly 

subjected to reduction with dithiothreitol, followed by alkylation with iodoacetamide and 

digestion with trypsin. Finally, the identification was carried out by using QTOF-LC/MS system. 

Data were analyzed with Spectrum Mill software (Agilent) and the differentially expressed 

proteins have been statistically evaluated and filtered by abundance (p<0.05). Preliminary results 

have reported a total number of 134 differentially expressed proteins with respect to the control in 

cells exposed to BEA standard, 96 proteins for Gentiana lutea extract condition and 95 proteins 

when exposing cells to the combination of BEA and Gentiana lutea extract. Bioinformatic analysis 

using DAVID database revealed the identification of biological processes and metabolic pathways 

such as glycolysis, gluconeogenesis, ribosomal metabolic pathways, transcription and elongation 

of peptide chains. This work point on the antifungal activity of natural preservatives, which are 

non-toxic and have minimal effect on the organoleptic properties of food, representing an essential 

point in food sustainability development. 

Keywords: Mycotoxin, proteomics, QTOF-LC/MS, polyphenols. 

 

 

  



 

 

NATURAL VARIATION IN COMPOSITION AND FUNCTIONALITY OF  GOAT MILK 

CASEINS 

Swantje Breunig, Etske Bijl, Kasper Hettinga, Wolf Rombouts 

Food Quality and Design Group, Wageningen University & Research, The Netherlands 

The demand for goat milk has increased in the past years. However, compared to cow’s milk little 

is known on goat milk. 80% of proteins in cow and goat milk are caseins which are assembled in 

a micelle. These casein micelles are very important in dairy processes. Structural and 

compositional variations of these caseins can influence the micelle structure and thus also techno-

functional as well as product properties of goat milk. 

Even though goat and cow’s milk are quite similar on a macronutrient level, they exhibit 

differences in their casein fraction. Caprine casein, for instance, has a different composition with 

β-casein being the main casein fraction (54%), whereas in cow’s milk αS1-casein and β- casein 

are present in almost similar levels (38%). Furthermore, the caseins, especially αS1- casein, can 

exhibit a large variation between individual goats due to a high degree of genetic polymorphism. 

Additional heterogeneity arises from posttranslational modifications (PTMs) of casein, such as the 

level of phosphorylation and the degree of glycosylation. All these differences can affect the 

techno-functional properties of goat milk. 

However, compared to bovine milk a clear understanding of the differences in casein composition 

and how this affects casein micelles and techno-functional properties of goat milk is missing. This 

knowledge is necessary to better predict and design the processing of goat milk products. 

This study therefore aims to investigate the variation in casein composition and structure in Dutch 

goat population and to relate this to selected techno-functional properties. In the first part of this 

study, the variation of casein composition (genetic variations, PTMs) in milk of individual goats 

is determined using LC/MS based proteomic analysis. In addition, casein micelle structure (size, 

mineralization) is studied using dynamic light scattering, inductively coupled plasma - optical 

emission spectrometry (ICP-AES) and anion-exchange chromatography. Also, milk composition 

(protein, lactose, and fat content) will be determined with Fourier transform infrared spectroscopy 

(FTIR). The second part of this research will focus on the investigation of selected functional 

properties based on the findings of the first part of the study and linking this to casein composition 

and structure. 

Keywords: Goat milk, natural variation, genetic variation, dairy functionality, dairy composition, 

mass spectrometry. 

 

  



 

 

 

FERMENTED WHEY AND PUMPKIN EXTRACT REDUCE OTA AND AFB1-

INDUCED ALTERATIONS ON NEURONAL DIFFERENTIATION IN VITRO. 

Manuel Alonso-Garrido, Massimo Frangiamone, Alessandra Cimbalo, Guillermina Font, Lara 

Manyes. 

Laboratory of Food Chemistry and Toxicology. Faculty of Pharmacy. Universitat de València.  Vicent 

Andrés Estellés s/n. 46100 Burjassot. Spain. 

Fermented whey and pumpkin extract high content in functional compounds may counteract the 

toxic effects of mycotoxins to humans and animals, which are daily exposed to these molecules 

through food and feed. Among mycotoxins, the most toxic and studied are AFB1 and OTA, which 

neurotoxicity is not well reported. Therefore, SH-SY5Y cells ongoing differentiation were 

exposed during 7 days to digested bread extracts with pumpkin and fermented milk whey (both at 

1% w/w), individually and in combination, along with AFB1 (60 nM) and OTA (240 nM) and 

their combination, in order to evaluate their impact on neuronal differentiation. Bread 

contaminated with OTA reported the highest significative differences on cell cycle analysis in 

phase G0/G1 compared to the control. Immunofluorescence analysis of neuronal markers (βIII-

tubulin and dopamine) pointed to OTA as the most damaging condition for cell differentiation. At 

last, gene expression was analyzed by qPCR. The selected genes were related to cell cycle (cyclins 

B and D, p21, p53) and neuronal differentiation (Wnt5a, TUBB3 and GAP43). Expression of 

neuronal markers and mitigated cell cycle alterations was enhanced by the addition of functional 

ingredients in breads. Furthermore, downregulation of neuronal differentiation related genes 

induced by AFB1 and OTA was reverted by pumpkin extract and whey fermented administration. 

In addition, cyclins were also positively regulated by the bioactive compounds when added to the 

mixture of mycotoxins. These data confirm that bioactive compounds naturally found in diet could 

modulate the possible impairment of in vitro neuronal differentiation by OTA and AFB1 exposure. 

Acknowledgement: This work was funded by MCIN/AEI/ 10.13039/501100011033 project 

(PID2019-108070RB-I00-ALI) and PhD grant (BES-2017-081328) and, as appropriate, by the 

“European Union NextGeneration EU/PRTR”. 

 
 
  



 

 

 



 

 

 
 




