
 
-

 
 
 
 
 
 

Book of Abstracts of the 1st Congress on 
Food Structure Design 

 
 
 
 
 
 
 
 
 
 

Fundação Dr. António Cupertino de Miranda, Porto, Portugal 

15-17th October 2014 



   
 
 

ii 
 

 

This volume contains the abstracts presented at the 1st Congress on Food 

Structure Design, held in Fundação Dr. António Cupertino de Miranda, 

Porto, Portugal, 15-17th October, 2014. 

 

 

 

 

 

Title: Book of Abstracts of the 1st Congress on Food Structure Design 

 

 

 

Editors: A. A. Vicente, C. L. M. Silva, L. Piazza 

 

 

 

First edition: October 2014 

ISBN: 978-989-97478-5-2 

 

Publisher: 

Universidade do Minho, Departamento de Engenharia Biológica 

Campus de Gualtar, 4710-057 Braga, Portugal 

Universidade do Minho 
 
 
  



   
 
 

x 
 

Table of Contents 
 
PLENARY LECTURES ............................................................................................................. 1 

Elucidating structure-property functions and designing model multiphase food systems

 ........................................................................................................................................... 2 

Assessing the role of processing for improved food properties through the building of 

food structure ................................................................................................................... 3 

Bridging the innovative food structure design approach with the criteria for the market 

driven food research ......................................................................................................... 5 

SESSION 1: ENGINEERING OF STRUCTURES FOR TAILORED DELIVERY OF HEALTH-RELATED 

FUNCTIONALITIES ................................................................................................................ 6 

Session 1: Keynote lectures .................................................................................................. 7 

Design of novel nano and microstructures for stability and controlled release of 

bioactives .......................................................................................................................... 8 

Development of analytical and theoretical tools to elucidate the effects of structure on 

the health and nutritional attributes of the final food product ...................................... 10 

Session 1: Oral presentations ............................................................................................. 12 

Rheological and structural properties of monoglyceride hydrogels containing milk ..... 13 

Preparation of monodisperse O/W emulsions loaded with ergocalciferol using 

microchannel emulsification and their stability evaluation ............................................ 14 

Association of riboflavin in whey protein hydrogels produced through application of 

moderate electric field and cold induced gelation ......................................................... 15 

Session 1: Poster Presentations ......................................................................................... 17 

The influence of participant age on dynamic texture perception of different food 

structures ........................................................................................................................ 18 

Design of liquid emulsions to structure spray dried particles ......................................... 19 

Formation of complexes and coacervates between bovine beta-Lactoglobulin and 

Lactoferrin modulates in vitro protein digestion ............................................................ 21 

Functional properties of mango peel pectin extracted by citric acid ............................. 22 

Structure and properties of ultrasonically modified starch ............................................ 23 

Nanovesicles lipid produced by purified phospholipids ................................................. 24 

Effect of thermal treatment over the structure and textural properties of aerated whey 

protein isolate gels .......................................................................................................... 25 

Generation characteristics of nonspherical multiphase droplets using microchannel 

array chips ....................................................................................................................... 26 

Formulation and stability evaluation of water-in-fat emulsions loaded with short-chain 

fatty acid .......................................................................................................................... 27 



   
 
 

xi 
 

Analysis of disintegration of agar gels with different texture parameters using human 

gastric digestion simulator .............................................................................................. 28 

Multi-scale construction of dry emulsion structure by spray drying .............................. 29 

Preparation and application of taro starch hollow microspheres in controlled tea 

polyphenol release .......................................................................................................... 31 

Interaction of milk proteins with resveratrol and their properties as carriers of 

resveratrol ....................................................................................................................... 32 

Characterization of food structure by different Imaging Techniques and Image Analysis

 ......................................................................................................................................... 33 

The nanostructure of pectin, hemicellulose and cellulose in the cell walls of pears of 

different texture and firmness ........................................................................................ 35 

Nanomechanics of cell walls in relation to firmness during pre- and postharvest 

maturation of pears ........................................................................................................ 36 

Influence of fat crystal network structure on the oxidation rate of lipophilic bioactive 

molecules ........................................................................................................................ 37 

Novel edible films containing thyme polyphenols .......................................................... 38 

Electrosprayed vs. spray-dried gelatin microparticles as edible carriers for polyphenols 

in functional foods .......................................................................................................... 39 

β-carotene encapsulation in microbeads via ionotropic gelation: structural 

characterisation and chemical stability during storage .................................................. 41 

Physicochemical properties of pectin-based nanoemulsion containing lycopene-

enriched corn oil ............................................................................................................. 42 

Elderberry extract encapsulation process into liposomes .............................................. 43 

Influence of resveratrol on membrane fluidity of proliposomes .................................... 44 

Oil droplet size distribution in the emulsion systems generated in the course of 

microencapsulation process ........................................................................................... 45 

Steady and time dependent rheological properties of Salvia gum ................................. 46 

Study of the effects of High Hydrostatic Pressure (HHP) and Pulsed Light (PL) on BSA 

structure and hydrolysis .................................................................................................. 47 

HOMOGENIZATION TECHNIQUE Ultra-Turrax for encapsulation of Spirulina LEB 18 - 

nanometer in size ............................................................................................................ 48 

Potato starch gelatinization by video microscopy .......................................................... 49 

Ferulic acid as a cross-linking agent in soy protein- based coatings for fresh-cut apples

 ......................................................................................................................................... 50 

Biopolymeric microbeads for incorporation of lipophilic and hydrophilic compounds . 52 

Comparative evaluation of different natural biopolymers and proteins for 

encapsulation of green tea (Camellia sinensis L.) bioactive compounds ........................ 53 



   
 
 

xii 
 

An Atlas for food structures and the Free Open International Journal of Molecular 

Gastronomy ..................................................................................................................... 55 

Production of liposomes using different lecithins aiming food applications .................. 56 

Microcapsules formed by emulsion gelation: Design and application as vehicle for 

Lactobacillus Rhamnosus ................................................................................................ 57 

Viscoelasticity in microfluidic devices: effect of dispersed phase composition in droplets 

production ....................................................................................................................... 58 

Physico-chemical properties of sodium alginate and chitosan in aqueous solutions: 

Effect of pH and biopolymer concentration .................................................................... 59 

Novel biopolymer particles for the encapsulation of poorly soluble phenolic compounds

 ......................................................................................................................................... 60 

Study of the kinetics of formation of α-lactalbumin nanotubes in presence of 

manganese ...................................................................................................................... 61 

Lactoferrin-based nanohydrogel as a vehicle for iron delivery – preparation and release 

profile .............................................................................................................................. 63 

Design of nanostructures, obtained from assembling of α-lactalbumin and lysozyme 

upon heat treatment and selective environmental conditions ...................................... 65 

Nanoencapsulation of quercetin into bio-based nanostructures obtained from 

assembling of α-lactalbumin and lysozyme .................................................................... 67 

Steady state rheological behavior of cocoa (Theobroma cacao L.) nectar thickened with 

mixtures of xantan, guar and locust bean gums ............................................................. 69 

Production of high added value products from eggshells .............................................. 70 

Preparation of Ca-alginate encapsulates with liquid aroma ........................................... 71 

Emulsion-based microgels: influence of production technique on the digestibility profile

 ......................................................................................................................................... 73 

The effect of the addition of potato juice on the structure and quality of finely 

comminuted sausages ..................................................................................................... 74 

Particle tracking microrheology in a phase separated system of sodium caseinate and 

locust bean gum .............................................................................................................. 75 

Complex coacervation as a potential microencapsulation technique of probiotics ....... 76 

Layer-by-layer microcarrier production and characterization as a model to probiotics 

microencapsulation ......................................................................................................... 77 

Isolation and characterisation of lactic acid bacteria from cassava by products ........... 78 

Study of the mineral composition of different Nigerian yam flours ............................... 79 

Curcumin-containing nanoparticles for delivery of antimicrobial activity in food systems

 ......................................................................................................................................... 80 

Effect of digestion on solid lipid nanoparticles loaded with rosmarinic acid ................. 82 



   
 
 

xiii 
 

Production of chitosan nanoparticles with polyphenols for incorporation in bioactive 

food formulations............................................................................................................ 83 

Whey protein isolate edible film: a carrier for probiotic bacteria .................................. 84 

Antiulcerative and antitumoral properties of spent brewer's yeast peptide extracts for 

incorporation in foods ..................................................................................................... 85 

Effect of food matrix on antimicrobial activity upon food spoilage Lactic Acid Bacteria 86 

Synthesis optimization and structural characterization of chitosan-glucose derivative 

obtained by the Maillard reaction .................................................................................. 87 

Microbiological safety of yam chips, flakes and flour from selected markets in 

Southwest Nigeria ........................................................................................................... 89 

Effect of different processing methods on the functional properties, pasting 

characteristics and hydrogen cyanide content of high quality cassava flour ................. 90 

Varietal effect on the functional and chemical properties of cassava starch-based 

custard powder supplemented with whole egg powder ................................................ 91 

Microencapsulation of propolis by spray drying using chitosan, arabic gum and inulin as 

wall materials .................................................................................................................. 92 

Using FucoPol as encapsulation matrix of antioxidants by spray drying ........................ 94 

Bioencapsulaton of Lactobacillus Casei Shirota using different wall materials and 

capsule properties ........................................................................................................... 96 

SESSION 2: PROCESS AND PRODUCT ENGINEERING ............................................................ 97 

Session 2 (Part I): Process and product engineering: Food properties 

generation/preservation/delivery ......................................................................................... 98 

Session 2 (Part I): Keynote lectures ................................................................................... 99 

Human digestion: a processing perspective ................................................................. 100 

Session 2 (Part I): Oral Presentations .............................................................................. 101 

Oxidation of encapsulated camelina oil ........................................................................ 102 

Nanoemulsions obtained via bubble-bursting at a compound interface ..................... 103 

Design of bread structure and its influence on human oral processing ....................... 105 

Protein enriched pasta: impact of protein network structure on the in-vitro protein 

digestibility .................................................................................................................... 106 

Session 2 (Part II): Process and product engineering: Designing innovative everyday foods

 ............................................................................................................................................... 108 

Session 2 (Part II): Keynote lectures ................................................................................ 109 

Process innovations in designing foods with enhanced nutritional properties ............ 110 

Structure-sensory properties relationship and consumer perception as a criterion for 

process design ............................................................................................................... 111 

Session 2 (Part II): Oral Presentations ............................................................................. 112 



   
 
 

xiv 
 

Unidirectional ice growth for preparation of porous structures .................................. 113 

Crystallisation of high concentrated sucrose systems .................................................. 114 

Development of model particles representing relevant textural properties of soft food

 ....................................................................................................................................... 115 

Encapsulation of catechins in different delivery systems ............................................. 116 

Session 2: Poster Presentations ....................................................................................... 117 

Addition of canola oil, selenium and vitamin in cattle ration and quality of meat and 

their effects on human health and nutrition ................................................................ 118 

Comparison of batch and continuous ultrasonic emulsification .................................. 119 

Lipid stability of rye bran extrudates during storage .................................................... 121 

Viscoelastic properties of reduced milk-fat stirred yogurt: effect of native and 

chemically modified starches addition as fat replacers ................................................ 123 

Stability and rheological properties of oil-in-water micro and nanoemulsions made with 

whey protein hydrolysate-haw pectin soluble complexes............................................ 124 

Influence of the interfacial properties of milk fat globule membrane on the stability of 

water-in-oil-in-water multiple emulsions ..................................................................... 125 

A new method to obtain the honey powder containing a reduced amount of the carrier 

material ......................................................................................................................... 127 

The influence of kappa carrageenan and its hydrolystaes on recrystallization process in 

sorbets ........................................................................................................................... 128 

Hazelnut “milk” as a probiotic food carrier ................................................................... 129 

The use of encapsulated phosphates designed with two different melting temperatures 

to inhibit lipid oxidation in cooked ground meat .......................................................... 130 

Effect of device surface condition and operation period on production of oil-in-water 

emulsions by microchannel emulsification ................................................................... 132 

Production characteristics of food grade monodisperse O/W emulsions by 

microchannel emulsification using asymmetric metal micro-through-holes ............... 134 

Investigation into the effect of low frequency ultrasonication on cheese texture ...... 136 

Development of soapwort extract for improving structural properties of Tahini halvah

 ....................................................................................................................................... 137 

Hazelnut skin powder: a new brown colored functional ingredient............................. 138 

Limiting the reactivity of ascorbic acid, vanillin and sodium chloride by 

microencapsulation ....................................................................................................... 139 

A study regarding senzorial and technological properties of a dietetic meat product 140 

Wet grinding and microfluidization of wheat bran preparations: improvement of 

dispersion stability by structural disintegration ............................................................ 141 

Optimization of ultrasonic emulsification in flaxseed oil microencapsulation ............. 142 



   
 
 

xv 
 

Enriching cheese products with bioactive milk hydrolysates ....................................... 143 

Edible lactoferrin bacterial cellulose films as an effective and low-cost antimicrobial 

active packaging ............................................................................................................ 144 

Crispness assessment of apple leathers with maltodextrin addition ........................... 146 

Evaluation of wheat flours and their relation with the characteristics of You-tiao ...... 147 

Colloidal properties and surface activity of oat protein particles with/without 

transglutaminase treatment ......................................................................................... 148 

The role of salt form and concentration on the structure and sensory properties of 

bakery products ............................................................................................................ 149 

Functionality of structured emulsions as nutritionally improved fat replacers in cookies

 ....................................................................................................................................... 150 

Physicochemical and antimicrobial properties of essential oils-high methoxyl pectin 

nanoemulsions .............................................................................................................. 151 

In Situ online characterization of microstructural changes of native starch when 

subjected to a freezing-heating cycle using polarized light video-microscopy ............. 153 

Effect of vacuum frying on starch gelatinization and associated digestibility in gluten 

and starch matrices ....................................................................................................... 155 

Viscoelastic rheological propeties of salvia gum ........................................................... 157 

Characterization of casein peptides produced by High Hydrostatic Pressure .............. 158 

The effect of phytosterols addition on the textural properties of extruded crisp bread

 ....................................................................................................................................... 159 

Generation of microgels though microfluidics .............................................................. 160 

Influence of High Hydrostatic Pressures (HHP) on the fresh cheese texture ............... 161 

Understanding the mechanisms of emulsification in oil-water emulsions stabilized by 

Saccharomyces cerevisiae ............................................................................................. 162 

Novel fermented fruit products with functional value ................................................. 163 

Fresh-cut pear quality during storage: a NMR study of water transverse relaxation time

 ....................................................................................................................................... 164 

Effects of different binders on the structure modification and reconstitution behaviour 

of dairy powders in fluid bed agglomeration ................................................................ 166 

Effect of cellulose nanocrystals addition on physical and microstructure properties of 

pea starch: PVA composite films ................................................................................... 167 

Influence of spray drying conditions on the functional properties of blueberry powder

 ....................................................................................................................................... 168 

The influence of OSA starch on thermo-mechanical properties of wheat dough in the 

presence of added gluten and salt ................................................................................ 169 

Impact of conventional thermal versus innovative cold atmospheric plasma processing 

on the techno-functional protein properties from Pisum sativum ............................... 171 



   
 
 

xvi 
 

Development of a lentil based meal substitute produced by extrusion cooking ......... 173 

Dissolution of salt microcrystals in artificial saliva ........................................................ 175 

A layer-by-layer approach for curcumin encapsulation for food applications ............. 176 

Brewers spent yeast in bread dough struture development ........................................ 178 

Development of an edible coating for preservation of Serra da Estrela cheese: surface 

characterization and coating formulation..................................................................... 179 

Adsorption properties of chemical modified porous starches ..................................... 181 

Encapsulation and release behaviour of hydrophilic and lipophilic model compounds on 

lactoferrin-glycomacropetide nanohydrogels ............................................................... 182 

Mechanical properties and microstructure of zucchini (Cucurbita Pepo, L.) as affected 

by vacuum impregnation treatments and impregnation solution formulation ........... 184 

Digestibility of organogels produced with medium- and large-chain triacylglycerols .. 186 

Influence of lipid type and concentration on physical and mechanical properties of 

breadsticks .................................................................................................................... 187 

Elaboration of banana muffin with addition of yacon flour.......................................... 188 

Anthocyanins from purple majesty potato – location, extraction and effect of 

processing and storage ................................................................................................. 189 

Bacterial cellulose as emulsifier for O/W emulsions prepared with different techniques

 ....................................................................................................................................... 190 

Pasta containing potato juice – structure and physicochemical properties ................. 192 

Dielectric spectra of aqueous solutions of some uncharged saccharides .................... 194 

Development of a cashew nut coated with bioactive whey peptide extract with 

antihipertensive ............................................................................................................ 195 

Formulation and consumer acceptance of cereal bars with functional properties by the 

incorporation of peptides and β-glucans from Spent Brewer's Yeast .......................... 197 

Study of antioxidant properties and consumer acceptance of sour cherry based jams

 ....................................................................................................................................... 199 

Comparison of bioactive compounds in four blueberry cultivars throughout the years: 

selection of the best cultivars to be used in health promoting foodstuffs ................... 201 

Consumers’ sensory perception and acceptability of Hibiscus drinks: a cross-cultural 

study in Europe ............................................................................................................. 203 

Acceptability of reengineered Hibiscus drinks by Senegalese consumers.................... 205 

Improving Health with a Food Biocontrol Technology.................................................. 207 

Optimization of Spray Drying Process Parameters for Kefir Powder ............................ 208 

SESSION 3: SHARING KNOWLEDGE AND TECHNOLOGIES BETWEEN ACADEMIA AND 

INDUSTRY FOR HEALTHY FOODS DESIGN .......................................................................... 209 

Session 3: Keynotes lectures ............................................................................................ 210 



   
 
 

xvii 
 

Serving the knowledge and technology need of enterprises to foster innovation in food 

structure design ............................................................................................................ 211 

Knowledge and technologies transfer to traditional food producers ........................... 212 

Session 3: Oral presentations ........................................................................................... 213 

Protein – polysaccharide complexes for improved emulsification properties ............. 214 

Edible oil structured using water-soluble food polysaccharides .................................. 215 

CONNECT4ACTION: Strategies for improving communication between consumers, 

consumer scientists and food technology developers .................................................. 216 

Session 3: Poster Presentations ....................................................................................... 218 

Chestnut flour in gluten-free bread: An added value during shelf life ......................... 219 

Replacing animal fat with salep on quality characteristics of Sucuk - A Turkish dry 

fermented sausage ........................................................................................................ 220 

Application of innovation in regional and traditional foods ......................................... 221 

Chemical and rheological changes in Edam type cheeses during the 20 weeks storage

 ....................................................................................................................................... 223 

Application of NIR imaging to the study of expanded snacks containing amaranth, 

quinoa and kañiwa ........................................................................................................ 224 

Production of probiotic Boza as a functional food for health and wellness, 

determination of its some properties and investigation of acceptability in public ...... 225 

Natural antimicrobials used to improve the quality traditional Greek Foods .............. 226 

Exploring organoleptic and nutritional quality of Portuguese common bean to different 

food applications ........................................................................................................... 227 

LEGATO (LEGumes for the Agriculture of TOmorrow), adapting to consumers 

expectations .................................................................................................................. 228 

Involving stakeholders in the debate on food and health research ............................. 229 

SPECIAL SESSIONS ............................................................................................................ 230 

Special Session: Action COST TD1104 "European network for development of 

electroporation-based technologies and treatments" (EP4Bio2Med) ............................. 231 

Special Session: Action COST TD1104 - Oral Presentations ............................................ 232 

A European network for development of electroporation-based technologies and 

treatments ..................................................................................................................... 233 

Impact of pulsed electric fields on the textural properties of food materials .............. 234 

Application of pulsed electric fields for improving olive oil extraction ........................ 235 

Pulsed electric field-assisted extraction of aroma and bioactive compounds from dry 

herbs .............................................................................................................................. 237 

Selected examples of PEF investigations in food processing with particular reference to 

the acceleration and termination of reactions and extraction of compounds ............. 238 



   
 
 

xviii 
 

Special Session: “Quafety” Project – Comprehensive approach to enhance quality and 

safety of ready to eat fresh products ............................................................................ 239 

Special Session: “Quafety” Project - Oral presentations................................................. 240 

Effects of stresses on the regulation of glucosinolates metabolism in rocket (Diplotaxis 

tenuifolia L.) ................................................................................................................... 241 

Composite edible coatings to preserve the quality of fresh cut melons ...................... 242 

Smelling shelf life: using volatiles to assess quality and shelf-life ................................ 244 

Physiological and phytochemical quality of ready-to-eat rocket leaves as affected by 

processing, modified atmosphere and storage temperature ....................................... 245 

Special Session: “Quafety” Project - Poster Presentations ............................................. 247 

Modeling the effect of oxygen availability and storage temperature on fresh-cut 

strawberry respiration rate ........................................................................................... 248 

Fresh-cut melon nutritional and functional quality throughout the production 

processing line and during storage ............................................................................... 250 

Phenolic compounds content and antioxidant activity of wild strawberries (Fragaria 

Vesca L.)......................................................................................................................... 252 

AUTHOR INDEX................................................................................................................ 254 

 
 
 



  Session 1: Poster Presentations 
 

86 
 

Ref: 4409 
 

Effect of food matrix on antimicrobial activity upon food 
spoilage Lactic Acid Bacteria 
 
Costa, E.M.¹; Silva, S.¹; Matias, C.²; Matias, O.²; Couto, J.A.¹; Gomes, A. M.¹; Pintado, M. M.¹ 
 
1
CBQF - Centro de Biotecnologia e Química Fina – Laboratório Associado, Escola Superior de 

Biotecnologia, Universidade Católica Portuguesa/Porto, Rua Dr. António Bernardino Almeida, 4200-072 
Porto, Portugal; 

2
Mendes Gonçalves S.A., Zona Industrial, Lote 6, 2154-909 Golegã, Portugal.  

 
E-mail: emcosta@porto.ucp.pt 
 

Keywords: chitosan derivative, Maillard Reaction, Structural Characterization 

 

 

Abstract 
 

Lactic acid bacteria (LAB) have been used in foodstuffs due to the desirable effects on the 

organoleptic and functional characteristics; however they can also cause food spoilage by 

producing off-flavours, carbon dioxide and textural changes. In such circumstances, their 

intrinsic high resistance to acidic conditions and antimicrobials poses a problem to the food 

industry. So it is important to select amongst the food additives those that assure LAB 

inhibition in acid and complex food matrices assuring safety and quality preservation. In this 

work we describe the antimicrobial efficiency of sodium diacetate in two prototypes of 

mayonnaise and ketchup. To that end both matrices (ketchup and mayonnaise) formulated 

with the selected antimicrobial agent were inoculated with a LAB isolated from previously 

spoiled sauces and the capability to reduce their initial viable cell numbers was evaluated.  

The results obtained showed that the inclusion of this antimicrobial into both matrices was not 

completely successful. While in the ketchup prototype revealed high antimicrobial activity 

reducing, in 24 h, LAB viable counts by 5.37 log CFU/g, in the mayonnaise only 1 log CFU/g 

reduction was observed in the same time frame. A probable cause for this discrepancy is the 

higher fat content of mayonnaise that may be blocking the antimicrobial activity.  

In conclusion the results obtained show the need to adapt the antimicrobial solution to 

different complex matrices, since several interactions between food matrix and antimicrobial 

components may occur.  
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