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Protein functionality 
alla scoperta delle completa potenzialita’delle proteine 

• Introduzione 
• 65 anni di storia, 65 anni di applicazioni 

• Aggregazione proteine siero 
• Heat-induced gelation vs cold gelation  

• Proteine del siero e percezione sensoriale 

 
• Gel  

• Fibre di proteine del siero 

  

• Proteine del siero, sazieta’ e massa muscolare  

• Idrolisati  

• Clean label 
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6 Technology for your success 

Formazione del gel 

Alting, PhD-thesis 2003 

Heat-induced gelation

Cold gelation

evaporation

native unfolded aggregated network
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gel a parita’di % proteine => 

 

Potenziale riduzione dei costi   

 

Vasbinder, de Kruif, Int. Dairy J. 13 (2003) 669 

Vasbinder, Alting et al., Int. Dairy J. 13 (2003) 29 



Protein functionality 
alla scoperta delle completa potenzialita’delle proteine 

• Introduzione 
• 65 anni di storia, 65 anni di applicazioni 

• Aggregazione proteine siero 
• Heat-induced gelation vs cold gelation  

• Proteine del siero e percezione sensoriale 
• Gel  

• Fibre di proteine del siero  

• Proteine del siero, sazieta’ e massa muscolare  

• Idrolisati  

• Clean label 

 

7 Together to the next level 

25µm



Reason to buy 
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Mouthfeel 
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Sensory response is multimodal 

Percezione 
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Proteine del siero e percezione sensoriale  
 

0.0E+00

2.0E+05

4.0E+05

6.0E+05

8.0E+05

1.0E+06

1.2E+06

0 20 40 60 80

time (s)

Differente percezione dell’aroma 

Stessa composizione dell’aroma  

Same 

composition, 

 

Increasing 

firmness 

A parita’ di aroma, la diversa texture 

influenza percezione sensoriale 

10 
Vasbinder, de Kruif, Int. Dairy J. 13 (2003) 669 

Vasbinder, Alting et al., Int. Dairy J. 13 (2003) 29 

5 whey protein gels, same concentration 
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diacetyl  



Protein fibers for juicy meat alternatives 

• Consumers demand for sustainable 

food production 

• Consumers demand for meat 

alternatives with the “bite of meat” 

• Protein fibers produced with the 

NIZO technology have a meat-like 

texture and mouthfeel 

 

• Juiciness 
• “Bite of meat” 

 

• Technology developed for dairy and 

vegetable proteins 

Meat alternative with protein 

fibers have juiciness and the 

“bite of meat” 

van de Velde, NIZO vision 18 



NIZO protein fibres 
the starting point for meat alternatives 

• The NIZO process is a liquid process 

• Starting from protein solution  no drying required 

• Low investment costs 

 

• Flexible with respect to protein source 

• Fibres prepared from whey  

 

• Proof of concept at pilot scale 

 

• Range of final products prepared from the fibres 

• Burger without added egg white powder 

• Quiche, pastry, snack, stir fried product 

NIZO innovation: whey conference  

van de Velde, NIZO vision 18 

F. van de Velde, M. Adamse (2014) VMT jaargang 47 nr. 2 34-36 
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Boirie et al PNAS (1997) 
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Proteine del siero e sazieta’ 

In the short term  
• Satiety hormones ↑ 

• Perceived satiety ↑ 

• Energy intake ↓ 

 
 

Hall, W.L. et al Br. J. Nutr.(2003)  
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15 Technology for your success 

Positivo effetto delle proteine del siero su 

mantenimento e aumento massa muscolare. 

 

Utilizzo in applicazioni ad alto contenuto 

proteico, quali sport drinks.  

Protein bioavailability and muscle synthesis 

Quantitá  

Confronto caseine/ siero  

http://www.gnpd.com/sinatra/gnpd/images/newzoom&id=600690&pic_num=0&destWidth=400&destHeight=400&origWidth=400&origHeight=400
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Idrolisati e loro benefici 
 

17 Together to the next level 

• Improved bioactivity 
• Improved rate of amino acid absorption 
• Improved digestion  

 

• Lowering allergenicity 
 

• Advantage in infant food 

• Improved functionality 
 

• Clear solution at low pH 
• Improved heat stability 
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Bioactive peptides: APPLICATIONS 

Antimicrobial 

peptides 

Mood & stress 

•Lactoferricin-B (Morinaga milk Industry Co) 

•Infant formula 

•Dental therapeutics: mouth rinse solutions 

ACE-inhibiting 

peptides 

•Calpis sour milk (Calpis Food Industry) 

•Evolus milk drink (Valio Ltd) 

•BioZate (Davisco Foods International Inc.) 

•C-12 peptide (DMV) 

•TensGuard (DSM) 

•Vivinal Alpha (Borculo Domo Ingredients) 

•Lactium (Ingredia) 

Mineral binding 

peptides 
•Anti-caries agents: toothpaste 

    chewing gum 

Insulin stimulating 

peptides 

•Recovery : PeptoPro ® (DSM) 

•Type II-diabetes: Insuvital 

Anti-oxidant  

stimulating •Cysteine Peption (DMV) 

Together to the next level 

http://store1.yimg.com/I/blossomingbeauteas_1842_2710028
http://images.google.nl/imgres?imgurl=http://www.emmi.ch/evolus/evolus_waldbeeren_kbild.jpg&imgrefurl=http://www.emmi.ch/evolus/index-evolus/evolus_evolus/evolus_evolus-naehrw-waldbeere.htm&h=311&w=360&sz=56&tbnid=tTQf20SWce-clM:&tbnh=101&tbnw=117&hl=nl&start=4&prev=/images?q=emmi+evolus&svnum=10&hl=nl&lr=&sa=G
http://www.swansonvitamins.com/webapp/wcs/stores/servlet/ProductDisplay?storeId=10001&langId=-1&catalogId=10051&productId=17686&R=40083
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Clean label antimicrobials 

• Consumer suspicion for additives 

• Replace additives while maintaining 
texture, stability and processability  

 

• Antimicrobial proteins, hydrolysates, 

peptides 
• Obtained by hydrolysis of food proteins 
• Lab-scale and pilot scale production 

NIZO Protein Centre van de Velde & Alting, New Food (2009 Issue 1) 63-66 20 

controllo 

Lactoferrin 

Lactoferrin 

+Thymol 

Thymol  
(estratto naturale) 

Bioattivita’di proteine e idrolisati: 

una soluzione naturale per 

preservare il prodotto 



Whey proteins and hydrolysates:  

rich source of functionalities  

broad applicability  

 
Clean lable 

High protein foods 

Cold-gelling 

Muscle synthesis 

Bioactivity 
Taste 

Health 

Protein fibers 

Heat-induced gelation

Cold gelation

evaporation

native unfolded aggregated network

pH, [I]

http://images.google.nl/imgres?imgurl=http://www.emmi.ch/evolus/evolus_waldbeeren_kbild.jpg&imgrefurl=http://www.emmi.ch/evolus/index-evolus/evolus_evolus/evolus_evolus-naehrw-waldbeere.htm&h=311&w=360&sz=56&tbnid=tTQf20SWce-clM:&tbnh=101&tbnw=117&hl=nl&start=4&prev=/images?q=emmi+evolus&svnum=10&hl=nl&lr=&sa=G
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Grazie per l’attenzione 

The protein group at NIZO 

Erika.Silletti@nizo.com 


